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Supplementary Figure 1. Map of the hospitals included in this study, in London (left) and Paris
(right).
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Supplementary Figure 2. Lag plots of relative risks (RR) and 95% confidence intervals (Cl) per
standard deviation (SD) increase in 15 exposure variables (6 for meteorological conditions and 9 for
air quality) based on distributed lag non-linear models (DLNM) with all lags (0-6 days) modelled
together using a polynomial constraint for HbSS (red) and HbSC (orange) hospital admissions in

London between 1* January 2008 and 31* December 2012. Statistically significant risks are shown in

RR and 95%C| per SD RR and 95%CI per SD RR and 95%C| per SD RR and 95%C| per SD

RR and 95%C| per SD

brighter colours.
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Supplementary Figure 3. Lag plots of relative risks (RR) and 95% confidence intervals (Cl) per

standard deviation (SD) increase in 15 exposure variables (6 for meteorological conditions and 9 for

air quality) based on distributed lag non-linear models (DLNM) with all lags (0-6 days) modelled

together using a polynomial constraint for sickle cell disease hospital admissions in London for pain

(red), fever (green) and acute chest syndrome (grey) between 1% January 2008 and 31* December

2012. Statistically significant risks are shown in brighter colours.
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Supplementary Table 1. Number of monitoring stations with more than 80% of records
available, root mean squared error (RMSE) and normalised root mean square error (NRMSE)
associated with the expectation—maximization imputation algorithm for multiple-exposure normal
time-series, based on cross-validation using a left-out sample of 100 daily records, in London and
Paris over the 5-year study period (1% January 2008 — 31* December 2012).

co NO2 NOX 03 S02 PM10 PM2.5
# of stations 3 (outof 9 (outof 9 (outof 5 (outof 3 (outof O (outof O (outof
Background included 10) 37) 37) 20) 16) 0) 0)
c RMSE (%) 0.09 6.13 14.43 4.95 1.8 NA NA
.g NRMSE (%) 7.32 7.02 5.85 5.96 15.09 NA NA
§ # of stations 4 (outof 21 (out 21 (out 6 (outof 2 (outof 16 (out 1 (outof
Roadside included 11) of 76) of 76) 13) 15) of 71) 12)
RMSE (%) 0.13 8.78 32.04 5.54 2.84 4.75 NA
NRMSE (%) 14.37 7.77 6.65 7.00 16.47 7.41 NA
# of stations 4 (outof 32 (out 31 (out 19 (out O (outof 13 (out 4 (outof
2 included 10) of 46) of 45) of 29) 11) of 29) 8)
& RMSE (%) 160.9 6.00 16.03 4.28 NA 3.61 3.57

NRMSE (%) 11.46 8.75 9.2 4.77 NA 4.04 5.53
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Supplementary Table 2. Relative risks (RR) and 95% confidence intervals (Cl) from the generalized additive
models (GAM) for sickle cell disease admissions and various environmental factors in London and Paris between 1%
January 2008 and 31° December 2012. Exposure factors associated to increased/reduced relative risks are shown in
red/blue, respectively. The number of admissions falling into each subgroup is shown as N. ACS = Acute chest

syndrome.
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Reason for admission
City Genotype Exposure variable All Pain Fever ACS Other
RR Cllow ClUp RR Cllow ClUp RR ClLow ClUp RR ClLow ClUp RR ClLlow ClUp
London SCD N 1472 934 300 108 130
Rainfall 1.06 1.01 1.12 1.07 1.01 1.14 1.05 095 1.18 1.02 0.84 1.23 1.08 0.92 1.26
Maximum temperature 0.99 0.88 1.11 0.95 0.83 1.09 1.08 0.85 1.38 1.17 0.79 1.73 0.93 0.65 1.35
Minimum temperature 1.01 091 1.11 0.98 0.87 1.10 1.06 0.85 1.31 1.02 0.73 1.43 1.07 0.78 1.48
Maximum wind speed 1.06 1.00 1.12 1.08 1.01 1.16 0.98 0.87 1.11 1.05 0.87 1.27 1.03 0.86 1.24
Maximum pressure 0.93 0.88 0.99 0.93 0.87 1.00 0.84 0.75 0.95 1.07 0.88 1.31 1.08 0.88 1.31
Maximum relative humidity 0.97 0.91 1.02 0.96 0.90 1.03 095 0.84 1.08 0.96 0.78 1.18 1.04 0.86 1.26
CO 1.00 0.94 1.07 0.96 0.89 1.04 1.12 0.99 1.26 1.09 0.89 1.32 0.93 0.73 1.18
NO, 0.99 0.93 1.06 0.97 0.90 1.05 1.08 0.94 1.24 0.97 0.77 1.21 0.97 0.78 1.20
NOy 0.99 0.93 1.06 0.98 0.90 1.05 1.05 0.92 1.20 1.03 0.84 1.27 0.94 0.75 1.17
0, 1.03 096 1.11 1.05 0.97 1.14 098 0.84 1.15 1.13 0.89 1.43 0.96 0.76 1.22
o 0.97 091 1.03 098 092 106 0.99 0.86 1.13 094 0.75 1.17 0.83 0.64 1.06
PM;, 0.97 091 1.03 096 0.89 1.03 1.04 091 1.19 091 0.73 1.14 093 0.75 1.17
PM,;5 1.00 0.94 1.06 0.96 0.90 1.03 1.08 0.95 1.22 092 0.74 114 1.22 1.02 1.46
Black carbon 1.04 097 110 1.03 0.95 1.11 1.09 0.95 1.25 1.01 0.81 1.26 1.03 0.84 1.26
Particle number 1.02 0.96 1.08 1.03 0.96 1.11 0.98 0.86 1.12 1.03 0.83 1.27 1.03 0.85 1.25
HbSS N 1350 859 268 104 119
Rainfall 1.07 1.02 1.13 1.07 1.00 1.14 1.06 0.95 1.19 1.04 0.86 1.25 1.10 0.95 1.29
Maximum temperature 1.00 0.89 1.12 0.93 0.81 1.07 1.12 0.87 145 126 0.84 1.88 0.97 0.66 1.42
Minimum temperature 1.01 0.91 1.12 0.97 0.86 1.09 1.07 0.85 1.35 1.08 0.76 1.51 1.12 0.80 1.57
Maximum wind speed 1.06 1.00 1.12 1.09 1.02 1.16 098 0.86 1.11 1.07 0.89 130 1.06 0.88 1.27
Maximum pressure 0.94 0.89 1.00 0.93 0.87 1.00 0.86 0.76 0.98 1.09 0.89 1.33 1.06 0.86 1.30
Maximum relative humidity 0.97 0.91 1.03 096 0.90 1.04 0.95 0.83 1.08 0.97 0.79 1.20 1.04 0.85 1.27
CO 1.00 0.94 1.07 0.96 0.89 105 1.14 1.01 1.30 1.07 0.88 1.32 0.90 0.70 1.16
NO, 0.99 0.92 1.06 0.97 0.90 1.06 1.07 0.92 1.24 0.95 0.75 1.20 0.96 0.77 1.21
NOy 0.99 0.93 1.06 0.98 0.90 1.06 1.06 091 1.22 1.01 0.82 1.26 0.92 0.73 1.17
O, 1.04 0.97 1.12 1.05 0.97 1.15 0.99 0.84 1.17 1.17 0.91 1.49 0.98 0.77 1.26
SO, 0.97 091 1.03 0.98 0.91 1.06 0.98 0.85 1.14 094 0.75 1.18 0.85 0.66 1.09
PM;, 0.96 090 1.03 0.95 0.88 1.03 1.05 091 121 090 0.72 1.13 0.92 0.72 1.17
PM,5 099 094 1.06 0.95 0.88 1.02 1.09 095 124 093 0.75 1.16 1.24 1.03 1.49
Black carbon 1.03 0.97 110 1.03 0.95 1.12 1.07 0.93 1.24 0.98 0.78 1.23 1.03 0.84 1.27
Particle number 1.02 0.96 1.09 1.03 0.96 1.12 1.00 0.87 1.15 1.01 0.81 1.25 1.02 0.84 1.25
HbSC N 122 75 32 4 11
Rainfall 1.01 0.85 1.22 1.09 0.89 1.33 0.95 0.66 1.39 / / / / / /
Maximum temperature 095 0.66 136 1.17 0.74 1.84 0.83 0.38 1.84 / / / / / /
Minimum temperature 099 0.73 136 1.13 0.76 1.70 0.95 0.52 1.72 / / / / / /
Maximum wind speed 099 0.82 1.19 1.03 0.81 1.30 0.97 0.67 1.39 / / / / / /
Maximum pressure 0.85 0.70 1.02 0.88 0.69 1.11 0.75 0.52 1.08 / / / / / /
Maximum relative humidity  0.95 0.78 1.15 0.94 0.74 1.19 093 062 140 / / / / / /
CO 0.99 0.80 1.21 0.95 0.71 1.26 1.01 0.69 1.46 / / / / / /
NO, 1.00 0.81 124 091 0.69 1.20 1.25 0.84 1.86 / / / / / /
NOy 1.02 0.84 1.24 0.98 0.75 1.28 1.07 0.77 1.49 / / / / / /
O, 0.93 0.73 1.18 1.01 0.76 1.36 0.82 0.49 1.36 / / / / / /
SO, 1.00 0.83 1.22 1.04 0.82 1.30 1.13 0.80 1.59 / / / / / /
PMy, 1.01 082 1.24 1.03 080 1.32 1.05 068 1.64 / / / / / /
PM, 1.08 089 1.30 1.14 091 1.43 1.09 0.72 1.65 / / / / / /
Black carbon 1.06 086 1.32 097 074 1.28 1.24 0.85 1.83 / / / / / /
Particle number 0.96 0.78 1.20 0.97 0.74 1.28 0.83 0.55 1.26 / / / / / /
Paris HbSS N 347 201 51 12 83
Rainfall 0.98 0.87 1.11 1.02 0.88 1.19 0.64 0.37 1.11 / / / 1.02 0.82 1.27
Maximum temperature 0.80 0.62 1.01 0.75 0.55 1.02 0.94 0.50 1.77 / / / 0.84 0.52 1.36
Minimum temperature 0.85 0.69 1.06 0.75 0.57 0.99 0.93 0.53 1.63 / / / 0.96 0.63 1.45
Maximum wind speed 1.02 091 1.14 1.01 0.88 1.17 0.99 0.75 1.32 / / / 1.01 0.81 1.27
Maximum pressure 0.98 0.88 1.10 0.94 0.81 1.08 1.12 0.84 1.50 / / / 1.12 0.89 1.40
Maximum relative humidity 1.07 0.93 1.22 1.11 0.93 1.32 0.87 0.63 1.21 / / / 0.98 0.75 1.28
CO 0.92 0.80 1.05 0.93 0.78 1.11 1.05 0.77 1.43 / / / 0.81 0.61 1.09
NO, 092 0.79 1.06 0.96 0.79 1.15 1.09 0.77 1.55 / / / 0.77 0.57 1.05
NO, 092 0.80 1.06 0.95 0.80 1.13 1.01 0.74 1.39 0.85 0.63 1.13
(0 1.04 0.89 1.23 1.02 0.82 1.25 1.34 0.90 1.99 / / / 1.07 0.78 1.48
PMyo 0.97 0.85 1.09 1.03 0.89 1.20 1.09 0.82 1.43 / / / 0.78 0.59 1.03
PM,s 0.97 0.86 1.10 1.05 0.90 1.22 1.04 0.78 1.38 / / / 0.77 0.58 1.02
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Supplementary Table 3. Relative risks (RR) from the distributed lag non-linear models (DLNM)
for sickle cell disease admissions and various environmental factors, at lags up to 6 days, in London
and Paris between 1st January 2008 and 31st December 2012. Statistically significant RRs are
highlighted in bold. Exposure factors associated to increased/reduced relative risks are shown in

red/blue, respectively.

City Exposure Lag (days)
0 1 2 3 4 5 6
Rainfall 1.06 1.03 1.00 0.98 0.97 0.98 1.00
Maximum temperature 094 1.02 1.04 1.03 1.00 1.00 1.03
Minimum temperature 1.00 098 0.99 1.03 1.05 1.04 0.96
Maximum wind speed 1.06 1.00 0.99 1.00 1.01 1.00 0.96
Maximum pressure 0.95 098 1.00 1.02 1.03 1.02 1.01
Maximum relative humidity 0.97 1.02 1.02 1.00 0.97 0.97 1.00
c co 1.00 1.01 1.01 1.00 0.99 1.00 1.04
S NO, 0.98 1.01 1.01 0.99 0.98 0.99 1.05
§ NOy 0.99 1.01 1.01 0.99 0.98 0.99 1.05
O, 1.03 1.01 1.01 1.02 1.02 1.01 0.97
SO, 0.97 1.01 1.01 0.99 0.97 0.98 1.03
PM;q 0.97 0.99 1.00 1.01 1.01 1.01 0.99
PM, 5 1.00 1.01 1.00 0.99 097 0.98 1.03
Black carbon 1.03 1.03 1.01 0.98 097 0.99 1.08
Particle number 1.03 1.00 0.98 0.97 098 0.99 1.01
Rainfall 0.99 1.01 1.02 1.01 1.00 0.97 0.94
Maximum temperature 0.86 0.98 0.98 0.92 0.88 0.89 1.05
Minimum temperature 0.97 099 0.96 0.92 0.89 0.90 0.97
Maximum wind speed 1.00 1.04 1.06 1.08 1.06 1.02 0.94
Maximum pressure 0.98 1.02 1.01 0.98 095 0.95 1.02
w Maximum relative humidity 1.09 1.00 0.99 1.00 1.00 0.97 0.88
E Cco 0.93 0.97 0.97 095 0.95 1.00 1.14
> NO, 0.94 0.95 0.96 0.97 0.98 1.02 1.08
NO, 0.91 0.99 1.00 0.98 0.96 0.98 1.10
O, 1.06 1.02 1.00 0.99 0.99 0.98 0.97
PMy, 0.99 0.99 0.97 095 0.96 0.99 1.09

PM, 1.00 0.97 0.96 0.96 0.98 1.01 1.05
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Supplementary Table 4. Relative risks and 95% confidence intervals from the time-series case-crossover

generalized additive models (GAM) for sickle cell disease admissions and various environmental factors in London

and Paris between 1* January 2008 and 31% December 2012. Exposure factors associated to increased/reduced

relative risks are shown in red/blue, respectively. The number of admissions falling into each subgroup is shown as

N. ACS = Acute chest syndrome.

Reason for admission

) . ALL PAIN FEVER ACS OTHER
City  Genotype Exposure variable RR Min Max RR Min Max RR Min Max RR Min Max RR Min Max
London SS N 1350 859 268 104 119
Rainfall 1.10 1.03 1.17 1.12 1.04 1.21 1.04 091 1.18 1.10 0.86 141 1.12 091 1.38
Maximum temperature 093 081 1.06 084 071 099 112 0388 161 1.19 075 190 0.88 0.56 1.38
Minimum temperature 089 088 111 094 081 108 1,14 088 1.48 1.03 068 158 1.03 0.70 1.52
Maximum wind speed 1.07 1.00 1.15 1.10 1.01 1.19 094 081 1.09 1.12 0.88 1.43 1.18 0.94 1.49
Maximum pressure 091 0.84 0.97 090 0.82 0.98 0.87 074 1.02 096 0.76 122 0.99 0.76 1.29
Maximum relative humidity 096 0.895 103 096 0.88 1.05 097 082 114 096 0.75 123 084 0.72 1.21
co 099 0581 107 095 0.85 1.05 1.08 053 1.25 1.20 053 154 0.79 0.56 1.11
NO, 096 0.88 1.05 095 0.86 1.06 1.02 084 1.23 1.02 075 138 0.87 0.66 1.15
NOy 097 080 1.06 096 087 1.06 1.01 085 1.21 1.20 091 158 0.82 0.62 1.09
0O, 1.07 098 1.18 1.09 098 1.21 099 080 1.22 1.15 0.83 1.58 111 0.82 1.49
50, 095 0.88 103 097 0.89 1.06 095 078 116 1.00 079 1.26 0.78 0.58 1.05
PMj, 0.85 0.87 1.03 091 082 101 1.12 093 1.35 097 071 132 0.86 0.65 1.14
PM, 5 089 082 1.06 093 085 1.02 1.15 097 1.37 094 073 121 1.15 0.92 1.45
Black carbon 103 0955 111 101 092 1.12 1.06 0.89 1.27 092 068 124 1.10 0.85 143
Particle matter 056 0.89 104 096 0.87 1.06 094 079 112 1.02 077 134 093 071 1.22
SC N 122 75 32 4 11

Rainfall 1.04 083 1.32 1.13 0.87 146 1.02 057 1.82 / / / / / /
Maximum temperature 0.86 055 1.35 1.00 0.57 1.75 1.04 040 271 / / / / / /
Minimum temperature 105 071 1.56 120 0.73 1.99 1.14 053 246 /
Maximum wind speed 098 0.78 1.24 099 0.74 133 1.08 070 1.67 / / / / / /
Maximum pressure 087 068 110 088 065 1.19 080 051 1.27 / / / / /
Maximum relative humidity 095 0.75 121 094 0.70 1.25 1.00 061 1.64 / / ! / / /
Cco 0.88 067 117 088 0.60 1.30 0.77 044 1.35 / / /
NO, 0.82 062 110 076 053 110 094 053 168 / ! ! ! /
NOy 0.89 0.68 116 090 0.63 1.27 0.80 048 1.35 / / / / /
[oH 084 069 127 097 067 140 1.05 052 213 / / / / / /
50, 0.86 064 115 093 066 1.32 0.85 048 151 / / / / /
PMy, 0.81 0.60 1.08 083 0.58 1.18 0.64 032 1.27 / / / / ! /
PM, 5 1.08 0.84 1.39 112 0.83 1.52 1.26 068 2.34 / / / / !

Black carbon 100 077 131 089 0.63 1.26 1.04 064 167 / / / / /

Particle matter 0.85 0.65 113 0.82 0.58 1.15 0.68 038 1.26 / / / / /

Paris SS N 347 201 51 12 83

Rainfall 099 0.87 114 1.01 085 1.20 0.77 042 138 / / / 1.01 0.79 1.28
Maximum temperature 084 071 124 094 066 135 096 046 201 / / / 0.88 0.50 1.55
Minimum temperature 0.83 065 1.06 080 058 110 071 038 135 / / / 0.20 0.56 145
Maximum wind speed 099 086 113 100 0283 121 1,09 076 1.57 / ! ! 092 0.70 122
Mean pressure 1.02 089 1.17 101 084 121 1.05 077 143 / / / 1.08 0.83 1.42
Maximum relative humidity 1.05 0.89 1.23 1.08 087 1.34 1.00 066 1.51 / / / 0.93 0.66 1.29
(o(0] 0.8% 075 1.05 092 073 117 1.07 068 1.68 / / / 0.80 0.57 1.13
NO, 0.80 0.75 1.07 094 074 1.18 1.06 068 1.65 / / / 0.79 0.55 1.14
NOy 080 0.76 1.07 095 0.76 1.20 096 063 147 / / ! 0.85 0.61 1.19
0, 1.04 0386 1.26 1.06 0.82 1.38 1.19 079 1.80 / ! ! 0.99 0.66 1.49
PMy, 1.00 0.87 1.16 1.13 093 1.37 1.07 071 1.63 / / 0.79 0.57 1.10
PM; 5 1.02 088 1.18 116 0585 141 1.04 069 1.57 / / / 0.79 0.57 1.10
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Supplementary Table 5. Relative risks and 95% confidence intervals from multiple-exposure
generalized additive models (GAM) for sickle cell anemia (HbSS) admissions and selected
environmental factors (based on results from single-exposure models) in London and Paris between
1% January 2008 and 31 December 2012. Exposure factors associated to increased/reduced relative
risks are shown in red/blue, respectively. The number of admissions falling into each subgroup is

shown as N. ACS = Acute chest syndrome.

Reason for admission

City Genotype Exposure variable AL_L PA.IN FEV_ER A_G OTHER
(lags 0 & 1) RR  Min  Max RR  Min Max RR  Min Max RR  Min  Max RR  Min Max
London  SS N 1350 859 268 104 119
Rainfall + Ozone 107 101 113 1.07 100 114 107 055 1.20 102 084 125 1.09 093 1.28
Rainfall + CO 107 101 1.13 1.07 100 114 108 0.96 1.20 1.03 0.85 125 1.09 093 1.27
Rainfall + PM, 5 1.07 102 113 1.07 1.01 114 107 0596 1.20 1.02 0.84 1.24 1.11 095 1.29
Maximum wind speed + Ozone 1.08 100 117 113 1.02 124 098 082 117 095 0.72 126 1.09 084 1.40
Maximum wind speed + CO 108 101 116 111 102 121 103 088 1.20 107 084 135 1.00 079 1.26
Maximum wind speed + PM2.5 109 102 117 114 105 124 096 082 112 1.01 0.80 127 115 092 143
Mean pressure + Ozone 091 0.82 1.00 093 082 105 0.73 059 091 1.14 0.80 1.62 1.08 077 1.52
Mean pressure + CO 091 0.82 1.00 092 082 104 0.73 059 0.0 110 0.77 156 111 0.79 1.56
Mean pressure + PM2.5 090 0.81 0.99 092 0.81 103 0.73 059 0.91 112 0.79 1.59 1.03 0.73 1.45
Paris SS N 347 201 51 12 33

Rainfall + Ozone 097 086 110 101 087 118 059 033 1.05 / / / 1.01 0.81 1.26
Rainfall + CO 096 085 1.09 101 086 118 062 035 1.09 / / / 1.00 0.80 1.25
Rainfall + PM, ¢ 096 0.85 109 102 088 119 058 032 106 / / / 0.98 0.77 124
Maximum wind speed + Ozone 1.01 087 116 107 089 128 080 056 1.15 / / / 091 0.69 1.20
Maximum wind speed + CO 096 083 111 101 084 122 092 063 133 / / / 0.83 062 1.12
Maximum wind speed + PM2.5 098 086 112 106 090 126 090 0.63 128 / / / 0.81 0.61 1.08
Mean pressure + Ozone 091 075 111 085 067 108 122 073 202 / / / 115 0.78 1.69
Mean pressure + CO 094 078 114 088 069 112 117 071 193 / / / 1.21 082 1.78
Mean pressure + PM2.5 094 078 1.14 084 066 108 118 0.71 197 / / / 1.31 0.89 193
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Supplementary Code 1. Expectation—maximization imputation for multiple-exposure normal
time-series of concentrations of air pollutants in London and Paris.

# Change variable name accordingly

# Options: "background" or "road"

mytype <- "background"

# Options: "CO, "NO2", "NOX", "03", "S02" (and "PM10", "PM25" if "road")
myvar <- "NOX"

# Set Dir as the directory containing the input files

mydata <- read.table(paste(Dir,mytype,"DailyConcentrations_2008t02014_",myvar,".CSV",sep=""), header=T,
sep=lI,II)

# Use only data for the study period (2008-2012)

mydata <- mydata[1:1827,]

mydata2 <- data.frame(mydatal[,1])
colname <- "date"
j=1
fton
# Identify columns for which missing data for less than 20% of days
for (i in c(2:ncol(mydata))){
if (sum(is.na(mydatal,i]))<(0.2*nrow(mydata))){
mydata2 <- chind(mydata2,mydatal,i])
colname <- c(colname, paste(myvar,colnames(mydatali]),sep="_"))
if (j==1) f <- paste(f,myvar,"_",colnames(mydatal[i]),sep="") else f <-
paste(f,"+",myvar,"_",colnames(mydatali]),sep="")
j=j+1
}

}

colnames(mydata2)<-colname

# Fill in the gaps
library (mtsdi)

i <- mnimput(as.formula(f), mydata2, eps=1e-3 ,ts = TRUE ,method="spline", log = FALSE,
sp.control=list(df=rep(7,ncol(mydata2)-1)))

Var.nogap <- predict(i)

# Save the output

write.table(Var.nogap, paste(Dir,mytype,

,myvar,"_nogap.csv",sep=""))

##Ht Sensitivity analysis

# Replace some measurements with NAs, independently for each column
mydata3 <- na.omit(mydata2)
mydata4 <- mydata3
N <- 100
inds <- matrix(NA,ncol=N,nrow=ncol(mydata3)-1)
for (i in c(2:ncol(mydata3))){
inds[i-1,] <- round(runif(N,1,nrow(mydata3)))
mydatadl[,i][inds[i-1,]] <- NA
}
i4 <- mnimput(as.formula(f), mydata4, eps=1e-3,ts = TRUE, method = "spline", log = TRUE, sp.control =
list(df=rep(7,ncol(mydata2)-1)))
Var.nogap4 <- predict(i4)

##Ht Assess prediction performance



Piel et al

library(Hmisc)
# Function that returns Root Mean Squared Error
rmse <- function(error) 2

myrmse <- rep(0,ncol(Var.nogap4))
mynrmse <- rep(0,ncol(Var.nogap4))

for (j in c(1:(ncol(mydata3)-1))){
mypred <- Var.nogap4[,jl[inds[j,]]
myobs <- mydata3[,j+1][inds[j,]]
mycor <- rcorr(mypred,myobs)
error <- myobs - mypred
myrmsel[j] <- rmse(error)
mynrmse[j] <- rmse(error)/(max(myobs)-min(myobs))*100

Haematologica
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Supplementary Code 2. GAM models and plots

HHHHHE

# Code used by Piel et al (2016) Associations between environmental factors and hospital admissions for sickle
cell disease

# Last updated: 25 October 2016

# Author: Fred B. Piel

HHHEHEHE

library(mgcv)
library(Epi)
library(forestplot)
library(splines)

setwd("path")
mydata <- read.table("data file", sep=",", header=T)

## Tested for "Road air pollution data

#mydata <- mydata[1:1827,]
mydataStime <- seq(nrow(mydata))

### Calculate RR, Cls and P-values for London (SCD, SS, SC) and Paris (SS)

mymodel <- matrix(NA, nrow = 17, ncol=16)

colnames(mymodel) <-

c("scb","scD.Cl.low","SCD.Cl.high","SCD.p","SS","SS.Cl.low","SS.Cl.high","SS.p","SC","SC.Cl.low","SC.Cl.high","

SC.p","Paris","Paris.Cl.low","Paris.Cl.high","Paris.p")

rownames(mymodel) <- ¢("Rainfall", "Maximum temperature","Minimum temperature","Maximum wind

speed","Maximum pressure","Maximum relative humidity","Apparent temperature","Wind chill",
"CO","NO2","NOX","03","S02","PM10","PM2.5","Black carbon","Particle matter")

mymodel <- as.data.frame(mymodel)

y<-1

# Fill in the data frame for London - SCD, SS, SC
for (j in c(68:70)){
k<-1
for (iin c(37:53))1{
myexpol <- mydatal,i]
#myexpolag <- cbind(myexpo1l, lag(myexpo1,1))
myoutcome <- mydatal,j]
mygam1 <- gam(myoutcome ~ myexpol + ns(time,df=20) + as.factor(WeekDay),
data=mydata,family=quasipoisson)
effl <- ci.lin(mygam1,subset="y",Exp=T)
mymodel[k,c(y,y+1,y+2,y+3)] <- eff1[1,c(5:7,4)]
k <- k+1
}
y <-y+4
}

# Fill in the data frame for Paris - SS
j<-83
k<-1
for (iin c(54:67))1{
myexpo2 <- mydatal,i]
myoutcome <- mydatal,j]
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mygam?2 <- gam(myoutcome ~ myexpo2 + ns(time,df=20) + as.factor(WeekDay),
data=mydata,family=quasipoisson)

eff2 <- ci.lin(mygam2,subset="y",Exp=T)

mymodel[k,c(y,y+1,y+2,y+3)] <- eff2[1,c(5:7,4)]

if (i ==65) k <- k+2

else k <- k+1

}

mymodel

# Save the table of GAM results
library(xIsx)
write.xlsx(mymodel, "GAM results 20161025.xIsx")

HEHBHEH R

##Ht Create a forest plot from the above

mymodel2 <- cbind(rownames(mymodel),mymodel[,1:15])

# Using log if large range of values

#mymodel2 <- cbind(rownames(mymodel),log(mymodel[,1:15]))

##Ht Panel A
mymodelA <- mymodel2[c(1,4:5),]
#png(filename = paste("GAM",colnames(mydata[j]),".png"))
forestplot(mean=cbind(mymodelASSCD, mymodelASSS, mymodelASSC, mymodelASParis),
lower=cbind(mymodelASSCD.Cl.low, mymodelA$SS.Cl.low, mymodelASSC.Cl.low,
mymodelASParis.Cl.low),
upper=cbind(mymodelAS$SCD.Cl.high, mymodelAS$SS.Cl.high, mymodelAS$SC.Cl.high,
mymodelASParis.Cl.high),
labeltext=paste(mymodelA[,1]),
is.summary=c(F, rep(FALSE, times=nrow(mymodelA))),
txt_gp = fpTxtGp(label = gpar(fontfamily="", cex=1), ticks = gpar(fontfamily=
legend=c("London - SCD","London - SS","London - SC","Paris - SS"),
zero=1,
boxsize=0.1,
new_page=T,
# Change the "1" in the middle to "0" if using log above.
xticks=c(round(min(mymodelA[,c(3,7,11,15)], na.rm=T),3),1,round(max(mymodelA[,c(4,8,12,16)],
na.rm=T),3)),
# Tricky to highlight significant variables - TO WORK ON
col=fpColors(box=c("red","darkred","light coral","blue"),line=c("red","darkred","light coral","blue")),
title="Relative risks (per 1 SD increment) for sickle cell hospital admissions")
#dev.off()

, cex=1)),

##Ht Panel B
mymodelB <- chind(rownames(mymodel[c(2:3,6:17),]), mymodel[c(2:3,6:17),])
forestplot(mean=cbind(mymodelBSSCD, mymodelBS$SS, mymodelBSSC, mymodelBSParis),

lower=cbind(mymodelBS$SCD.Cl.low, mymodelBSSS.Cl.low, mymodelBSSC.Cl.low,
mymodelBSParis.Cl.low),

upper=cbind(mymodelBS$SCD.Cl.high, mymodelBS$SS.Cl.high, mymodelBS$SSC.Cl.high,
mymodelBSParis.Cl.high),

labeltext=paste(mymodelB[,1]),

is.summary=c(F, rep(FALSE, times=nrow(mymodelB))),

txt_gp = fpTxtGp(label = gpar(fontfamily="", cex=1), ticks = gpar(fontfamily=

zero=1,

boxsize=0.1,

new_page=T,

# Change the "1" in the middle to "0" if using log above.

, cex=1)),
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xticks=c(round(min(mymodelBJ[,c(3,7,11,15)], na.rm=T),3),1,round(max(mymodelB[,c(4,8,12,16)],
na.rm=T),3)),
col=fpColors(box=c("red","darkred","light coral","blue"),line=c("red","darkred","light coral","blue")))



Piel et al Haematologica

Supplementary Code 3. DLNM models and plots

HHHHHE

# Code used by Piel et al (2016) Associations between environmental factors and hospital admissions for sickle
cell disease

# Last updated: 25 October 2016

# Author: Fred B. Piel

HIHEHEHE

library(dinm)
library(splines)
library(foreign)
library(tsModel)
library(mgcv)

# LOAD THE DATA INTO THE SESSION
setwd("path")
mydata <- read.table("data file", sep=",", header=T)

mydataStime <- seq(nrow(mydata))

HUHEHEH U HEH
# London and Paris plots all on the same figure
HUHEHEH A
par(mfrow=c(4,4), mar=(c(4,5,1.5,1)))
myvar <- c("Rainfall", "Maximum temperature","Minimum temperature","Maximum wind speed","Maximum
pressure","Maximum relative humidity","Apparent
temperature","CO","NO2","NOX","03","S02","PM10","PM2.5","Black carbon","Particle number")
nlag<-6
mydInm.table <- as.data.frame(matrix(NA, nrow = 17*(nlag+1), ncol=8))
colnames(mydinm.table) <- c("Exposure", "Lag","RR_LON","ci.low_LON","ci.hi_LON",
"RR_PAR","ci.low_PAR","ci.hi_PAR")
mydIinm.table[,1] <- c(rep("Rainfall",(nlag+1)), rep("Maximum temperature",(nlag+1)), rep("Minimum
temperature",(nlag+1)), rep("Maximum wind speed",(nlag+1)), rep("Maximum pressure",(nlag+1)),
rep("Maximum relative humidity",(nlag+1)), rep("Apparent temperature",(nlag+1)), rep("Wind chill",(nlag+1)),
rep("CO",(nlag+1)),rep("NO2",(nlag+1)),rep("NOX",(nlag+1)),rep("03",(nlag+1)),rep("S02",(nlag+1)),rep("PM10
" (nlag+1)),rep("PM2.5",(nlag+1)),rep("Black carbon",(nlag+1)),rep("Particle number",(nlag+1)))
x <- "lag0"
for (i in c(1:nlag)){

x <- c(x,paste("lag",i,sep=""))

}
mydInm.table[,2] <- rep(x,17)

k<-1
xx<-1
for (iin c(37:52)1
# For London - 16 exposure variables
myexpol <- mydatal,i]
cbl<-crossbasis(myexpol, lag=nlag, argvar=list(fun="lin"), arglag=list(fun="poly",degree=3))
#cbll<-crossbasis(mydataSLondon_Max_Temp, lag=nlag, argvar=list(fun="Ilin",cen=FALSE),
arglag=list(fun="poly",degree=3))
mydinm1 <- gam(mydataSLON_SS ~ cb1 + ns(time,df=20) + WeekDay,family=quasipoisson(), data=mydata)
predl <- crosspred(cbl,mydinm1,at=1)
j=0
if (i %in% c(37:47)) j = i+16
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if (i %in% c(49:50)) j = i+15

if (i %in% c(37:47,49:50)){
# For Paris - 12 exposure variables
myexpo2 <- mydatal,j]
cb2<-crossbasis(myexpo2, lag=nlag, argvar=list(fun="lin"), arglag=list(fun="poly",degree=3))
mydinm2 <- gam(mydataSParis_SS ~ cb2 + ns(time,df=20) + WeekDay,family=quasipoisson(), data=mydata)
pred2 <- crosspred(cb2,mydinm2,at=1)
tablag <- cbind(with(pred1,t(rbind(matRRfit, matRRlow,matRRhigh))),
with(pred2,t(rbind(matRRfit,matRRlow,matRRhigh))))
colnames(tablag) <- c("RR_LON","ci.low_LON","ci.hi_LON", "RR_PAR","ci.low_PAR","ci.hi_PAR")
# Different types for x- and y-axis labels depending on position
if (k %in% c(1,5,9)) {
plot(-0.5:(nlag+.5),-0.5:(nlag+.5),type="n", bty="n", ylim=c(min(tablag),max(tablag)), main= myvar[k],
xlab="",ylab="RR and 95%CI per SD")
}
else if (k %in% c(2:4,6:8,10:12)) {
plot(-0.5:(nlag+.5),-0.5:(nlag+.5),type="n", bty="n", ylim=c(min(tablag),max(tablag)), main= myvar[k],
xlab="",ylab="")
}
else if (k == 13) {
plot(-0.5:(nlag+.5),-0.5:(nlag+.5),type="n", bty="n", ylim=c(min(tablag),max(tablag)), main= myvar[k],
xlab="Lag (days)",ylab="RR and 95%CI per SD")
}
else if (k == 14) {
plot(-0.5:(nlag+.5),-0.5:(nlag+.5),type="n", bty="n", ylim=c(min(tablag),max(tablag)), main= myvar[k],
xlab="Lag (days)",ylab="")
}
abline(h=1)
# London - Red
arrows(0:nlag,tablag[,2],0:nlag,tablag[,3],length=0.05,angle=90,code=3,
col=ifelse(xor(pred1$SmatRRhigh<1,pred1SmatRRlow>1),"#FF0000","#80000050"))
points(0:nlag,tablag[,1],pch=19,
col=ifelse(xor(pred1$SmatRRhigh<1,pred1SmatRRlow>1),"#FF0000","#80000050"))
# Paris - Blue
arrows(0.25:(nlag+.25),tablag[,5],0.25:(nlag+.25),tablag[,6],length=0.05,angle=90,code=3,
col=ifelse(xor(pred2$SmatRRhigh<1,pred2SmatRRlow>1),"#0000FF","#00008050"))
points(0.25:(nlag+.25),tablag[,4],pch=19,
col=ifelse(xor(pred2$SmatRRhigh<1,pred2SmatRRlow>1),"#0000FF","#00008050"))
mydInm.table[xx:(xx+(nlag)),3:8] <- tablag
}else {
# London only - 4 exposure variables: Feel temp, SO2, Black carbon and particle number
tablag <- with(pred1,t(rbind(matRRfit, matRRIow,matRRhigh)))
colnames(tablag) <- ¢("RR_LON","ci.low_LON","ci.hi_LON")
# Different types for x- and y-axis labels depending on position
if (k %in% c(15,16)) {
plot(-0.5:(nlag+.5),-0.5:(nlag+.5),type="n", bty="n", ylim=c(min(tablag),max(tablag)), main= myvar[k],
xlab="Lag (days)",ylab="")
}
else if (k == 12){
plot(-0.5:(nlag+.5),-0.5:(nlag+.5),type="n", bty="n", ylim=c(min(tablag),max(tablag)), main= myvar[k],
xlab="",ylab="")
}
abline(h=1)
# London - Red
arrows(0:nlag,tablag[,2],0:nlag,tablag[,3],length=0.05,angle=90,code=3,
col=ifelse(xor(pred1$SmatRRhigh<1,pred1SmatRRlow>1),"#FF0000","#80000050"))
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points(0:nlag,tablag[,1],pch=19,
col=ifelse(xor(pred1$SmatRRhigh<1,pred1SmatRRlow>1),"#FF0000","#80000050"))
mydInm.table[xx:(xx+(nlag)),3:5] <- tablag

}

k <- k+1

XX <- xx+(nlag+1)
}

# Save the table of DLNM results
library(xIsx)
write.xlsx(mydInm.table, "DLNM results - 7 lags - 20161017.xIsx")

HUHEHEH U
##Ht 2-panel plots
HUHEHEH A HEH
# Panel 1 - Significant results
par(mfrow=c(2,2), mar=(c(4,5,1.5,1)))
myvar <- c("Rainfall", "Maximum wind speed","C0O","Black carbon")
nlag <- 6
mydInm.table <- as.data.frame(matrix(NA, nrow = length(myvar)*(nlag+1), ncol=8))
colnames(mydinm.table) <- c("Exposure", "Lag","RR_LON","ci.low_LON","ci.hi_LON",
"RR_PAR","ci.low_PAR","ci.hi_PAR")
mydInm.table[,1] <- c(rep("Rainfall",(nlag+1)), rep("Maximum wind speed",(nlag+1)), rep("CO",(nlag+1)),
rep("Black carbon",(nlag+1)))
x <- "lag0"
for (i in c(1:nlag)){

x <- c(x,paste("lag",i,sep=""))
}
mydInm.table[,2] <- rep(x,length(myvar))

k<-1
xx<-1
for (iin c(37,40,45,52))1
# For London - 4 significant exposure variables
myexpol <- mydatal,i]
cbl<-crossbasis(myexpol, lag=nlag, argvar=list(fun="lin"), arglag=list(fun="poly",degree=3))
#cbll<-crossbasis(mydataSLondon_Max_Temp, lag=nlag, argvar=list(fun="lin",cen=FALSE),
arglag=list(fun="poly",degree=3))
mydinm1 <- gam(mydataSLON_SS ~ cb1 + ns(time,df=20) + WeekDay,family=quasipoisson(), data=mydata)
predl <- crosspred(cbl,mydinm1,at=1)
j=0
if (i %in% c(37:48)) j = i+17
if (i %in% c(50:51)) j = i+16

if (i %in% c(37:48,50:51)){

# For Paris - 3 exposure variables

myexpo2 <- mydatal,j]

cb2<-crossbasis(myexpo2, lag=nlag, argvar=list(fun="lin"), arglag=list(fun="poly",degree=3))

mydinm2 <- gam(mydataSParis_SS ~ cb2 + ns(time,df=20) + WeekDay,family=quasipoisson(), data=mydata)

pred2 <- crosspred(cb2,mydinm2,at=1)

tablag <- cbind(with(pred1,t(rbind(matRRfit,matRRlow,matRRhigh))),
with(pred2,t(rbind(matRRfit,matRRlow,matRRhigh))))

colnames(tablag) <- c("RR_LON","ci.low_LON","ci.hi_LON", "RR_PAR","ci.low_PAR","ci.hi_PAR")

# Different types for x- and y-axis labels depending on position

if (k==1){

plot(-0.5:(nlag+.5),-0.5:(nlag+.5),type="n", bty="n", ylim=c(min(tablag),max(tablag)), main= myvar[k],

xlab="",ylab="RR and 95%CI per SD")
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}
else if (k ==2) {
plot(-0.5:(nlag+.5),-0.5:(nlag+.5),type="n", bty="n", ylim=c(min(tablag),max(tablag)), main= myvar[k],
xlab="",ylab="")
}
else if (k == 3) {
plot(-0.5:(nlag+.5),-0.5:(nlag+.5),type="n", bty="n", ylim=c(min(tablag),max(tablag)), main= myvar[k],
xlab="Lag (days)",ylab="RR and 95%CI per SD")
}
abline(h=1)
# London - Red

arrows(0:nlag,tablag[,2],0:nlag,tablag[,3],length=0.05,angle=90,code=3,lwd=4,col=ifelse(xor(pred1$matRRhigh
<1,pred1SmatRRlow>1),"#FF0000","#80000050"))

points(0:nlag,tablag[,1],pch=19,
col=ifelse(xor(pred1$SmatRRhigh<1,pred1SmatRRlow>1),"#FF0000","#80000050"))

# Paris - Blue

arrows(0.25:(nlag+.25),tablag[,5],0.25:(nlag+.25),tablag[,6],length=0.05,angle=90,code=3,Ilwd=4,col=ifelse(xor(
pred2$matRRhigh<1,pred2SmatRRlow>1),"#0000FF","#00008050"))

points(0.25:(nlag+.25),tablag[,4],pch=19,
col=ifelse(xor(pred2$SmatRRhigh<1,pred2SmatRRlow>1),"#0000FF","#00008050"))

mydInm.table[xx:(xx+(nlag)),3:8] <- tablag

}else {

# London only - 1 exposure variables: Black carbon

tablag <- with(pred1,t(rbind(matRRfit, matRRIow,matRRhigh)))

colnames(tablag) <- ¢("RR_LON","ci.low_LON","ci.hi_LON")

# Different types for x- and y-axis labels depending on position

if (k==4){

plot(-0.5:(nlag+.5),-0.5:(nlag+.5),type="n", bty="n", ylim=c(min(tablag),max(tablag)), main= myvar[k],

xlab="Lag (days)",ylab="")

}

ftelse if (k == 12){

# plot(-0.5:(nlag+.5),-0.5:(nlag+.5),type="n", bty="n", ylim=c(min(tablag),max(tablag)), main= myvarl[k],
xlab="",ylab="")

#}

abline(h=1)

# London - Red

arrows(0:nlag,tablag[,2],0:nlag,tablag[,3],length=0.05,angle=90,code=3,lwd=4,col=ifelse(xor(pred1$matRRhigh
<1,pred1SmatRRlow>1),"#FF0000","#80000050"))
points(0:nlag,tablag[,1],pch=19,
col=ifelse(xor(pred1$SmatRRhigh<1,pred1SmatRRlow>1),"#FF0000","#80000050"))
mydInm.table[xx:(xx+(nlag)),3:5] <- tablag
}
k <- k+1
XX <- xx+(nlag+1)

}

# Panel 2 - Non significant associations

H

par(mfrow=c(5,3), mar=(c(4,5,1.5,0.3)))

myvar <- c("Maximum temperature","Minimum temperature","Maximum pressure","Maximum relative
humidity","Apparent temperature","Wind chill","N0O2","NOX","03","S02","PM10","PM2.5","Particle number")
nlag <- 6

mydInm.table <- as.data.frame(matrix(NA, nrow = length(myvar)*(nlag+1), ncol=8))
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colnames(mydinm.table) <- c("Exposure", "Lag","RR_LON","ci.low_LON","ci.hi_LON",
"RR_PAR","ci.low_PAR","ci.hi_PAR")
mydIinm.table[,1] <- c(rep("Maximum temperature",(nlag+1)), rep("Minimum temperature",(nlag+1)),
rep("Maximum pressure",(nlag+1)), rep("Maximum relative humidity",(nlag+1)), rep("Apparent
temperature",(nlag+1)), rep("Wind chill",(nlag+1)),
rep("NO2",(nlag+1)),rep("NOX",(nlag+1)),rep("03",(nlag+1)),rep("S0O2",(nlag+1)),rep("PM10",(nlag+1)),rep("P
M2.5",(nlag+1)),rep("Particle number",(nlag+1)))
x <- "lag0"
for (i in c(1:nlag)){

x <- c(x,paste("lag",i,sep=""))
}
mydInm.table[,2] <- rep(x,length(myvar))

k<-1
xx<-1
for (i in c(38:39,41:44,46:51,53)){
# For London - 13 exposure variables
myexpol <- mydatal,i]
cbl<-crossbasis(myexpol, lag=nlag, argvar=list(fun="lin"), arglag=list(fun="poly",degree=3))
#cbll<-crossbasis(mydataSLondon_Max_Temp, lag=nlag, argvar=list(fun="lin",cen=FALSE),
arglag=list(fun="poly",degree=3))
mydinm1 <- gam(mydataSLON_SS ~ cb1 + ns(time,df=20) + WeekDay,family=quasipoisson(), data=mydata)
predl <- crosspred(cbl,mydinm1,at=1)
j=0
if (i %in% c(37:48)) j = i+17
if (i %in% c(50:51)) j = i+16

if (i %in% c(38:39,41:44,46:48,50:51)){
# For Paris - 11 exposure variables
myexpo2 <- mydatal,j]
cb2<-crossbasis(myexpo2, lag=nlag, argvar=list(fun="lin"), arglag=list(fun="poly",degree=3))
mydinm2 <- gam(mydataSParis_SS ~ cb2 + ns(time,df=20) + WeekDay,family=quasipoisson(), data=mydata)
pred2 <- crosspred(cb2,mydinm2,at=1)
tablag <- cbind(with(pred1,t(rbind(matRRfit,matRRlow,matRRhigh))),
with(pred2,t(rbind(matRRfit,matRRlow,matRRhigh))))
colnames(tablag) <- ¢("RR_LON","ci.low_LON","ci.hi_LON", "RR_PAR","ci.low_PAR","ci.hi_PAR")
# Different types for x- and y-axis labels depending on position
if (k %in% c(1,4,7)) {
plot(-0.5:(nlag+.5),-0.5:(nlag+.5),type="n", bty="n", ylim=c(min(tablag),max(tablag)), main= myvar[k],
xlab="",ylab="RR & 95%Cl per SD",cex=1.5)
}
else if (k %in% c(2:3,5:6,8:9)) {
plot(-0.5:(nlag+.5),-0.5:(nlag+.5),type="n", bty="n", ylim=c(min(tablag),max(tablag)), main= myvar[k],
xlab="",ylab="", cex=1.5)
}
else if (k %in% c(11:12)) {
plot(-0.5:(nlag+.5),-0.5:(nlag+.5),type="n", bty="n", ylim=c(min(tablag),max(tablag)), main= myvar[k],
xlab="Lag (days)",ylab="")
}
abline(h=1)
# London - Red
arrows(0:nlag,tablag[,2],0:nlag,tablag[,3],length=0.05,angle=90,code=3, Iwd=2,
col=ifelse(xor(pred1$SmatRRhigh<1,pred1SmatRRlow>1),"#FF0000","#80000050"))
points(0:nlag,tablag[,1],pch=19,
col=ifelse(xor(pred1$SmatRRhigh<1,pred1SmatRRlow>1),"#FF0000","#80000050"))
# Paris - Blue
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arrows(0.25:(nlag+.25),tablag[,5],0.25:(nlag+.25),tablag[,6],length=0.05,angle=90,code=3,lwd=2,col=ifelse(xor(
pred2$matRRhigh<1,pred2SmatRRlow>1),"#0000FF","#00008050"))
points(0.25:(nlag+.25),tablag[,4],pch=19,
col=ifelse(xor(pred2$SmatRRhigh<1,pred2SmatRRlow>1),"#0000FF","#00008050"))
mydInm.table[xx:(xx+(nlag)),3:8] <- tablag
}else {
# London only - 4 exposure variables: SO2 and particle number
tablag <- with(pred1,t(rbind(matRRfit, matRRIow,matRRhigh)))
colnames(tablag) <- ¢("RR_LON","ci.low_LON","ci.hi_LON")
# Different types for x- and y-axis labels depending on position
if (k ==10) {
plot(-0.5:(nlag+.5),-0.5:(nlag+.5),type="n", bty="n", ylim=c(min(tablag),max(tablag)), main= myvar[k],
xlab="",ylab="RR & 95%Cl per SD")
}
else if (k == 13){
plot(-0.5:(nlag+.5),-0.5:(nlag+.5),type="n", bty="n", ylim=c(min(tablag),max(tablag)), main= myvar[k],
xlab="Lag (days)",ylab="RR & 95%Cl per SD")
}
abline(h=1)
# London - Red
arrows(0:nlag,tablag[,2],0:nlag,tablag[,3],length=0.05,angle=90,code=3, Iwd=2,
col=ifelse(xor(pred1$SmatRRhigh<1,pred1SmatRRlow>1),"#FF0000","#80000050"))
points(0:nlag,tablag[,1],pch=19,
col=ifelse(xor(pred1$SmatRRhigh<1,pred1SmatRRlow>1),"#FF0000","#80000050"))
mydInm.table[xx:(xx+(nlag)),3:5] <- tablag
}
k <- k+1
XX <- xx+(nlag+1)

}



