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Table 1 - Distribution of the migration distance and distribution of the proxy measures of population 
mixing, for all communes and by the 'isolation' status (see text) of the communes (max: maximum; 
min: minimum; Q1: first quartile; Q3: third quartile). 
 

  Mean  Min. Q1 Median Q3 Max. 

Migration distance 

All communes 196.6 0.0 25.3 95.4 328.4 1,897.9 

‘isolated’ communes 160.7 0.0 17.8 58.2 247.0 1,370.1 

‘non-isolated’ communes 212.2 0.0 30.2 117.5 357.0 1,897.9 

Proxy measures of population mixing 

Proportion of migrants (%) 

All communes 31.9 0.0 26.3 31.9 37.5 100.0 

‘isolated’ communes 30.5 0.0 24.7 30.2 36.0 100.0 

‘non-isolated’ communes 34.3 0.0 29.1 34.1 39.2 79.4 

Proportion of migrants from another département (%) 

All communes 12.7 0.0 7.3 11.4 16.6 64.1 

‘isolated’ communes 13.2 0.0 7.9 12.1 17.2 64.1 

‘non-isolated’ communes 11.8 0.0 6.6 10.3 15.4 59.4 

Proportion of migrants from another région (%) 

All communes 9.1 0.0 4.8 7.8 11.9 63.4 

‘isolated’ communes 9.8 0.0 5.3 8.7 13.0 63.4 

‘non-isolated’ communes 8.0 0.0 4.2 6.8 10.1 58.6 

Proportion of migrants from distant (1) communes (%) 

All communes 7.6 0.0 3.8 6.5 10.3 62.5 

‘isolated’ communes 8.3 0.0 4.1 7.3 11.3 62.5 

‘non-isolated’ communes 6.5 0.0 3.5 5.6 8.7 58.6 

Weighted average migration distance (km) 

All communes 98.6 1.6 54.4 81.1 126.7 1269.7 

‘isolated’ communes 109.7 1.6 60.1 93.0 144.1 898.8 

‘non-isolated’ communes 80.9 2.4 48.7 68.1 97.8 1269.7 

Proportion of commuters (%) 

All communes 39.9 0.0 30.5 37.7 45.1 2664.0 

‘isolated’ communes 34.8 0.0 27.1 33.1 39.5 1393.8 

‘non-isolated’ communes 47.9 12.9 38.8 44.0 50.7 2663.6 

1: � 100 km for all communes; � 60 km for 'isolated' communes and � 120 km for ‘non-isolated’ communes. 
 

 

H
A

L author m
anuscript    inserm

-00211815, version 1
H

A
L author m

anuscript    inserm
-00211815, version 1



��²

 
Table 2 - Incidence of CL over the period 1990-2003 in children aged 0-14 years and population 
movements in the French communes between 1990 and 1999, for all destination communes and by 
the 'isolation' status (see text) of the communes (E: expected number of cases; SIRR: SIR 
(Standardized incidence ratio) ratio). SIRR estimated by Poisson regression. 
 

 All communes 'Isolated' communes 'Non-isolated' 
communes 

  E SIR
R CI95 E SIR

R CI95 E SIR
R CI95 

           
≤30% 2584.9 1 Ref. 491.6 1 Ref. 2092.2 1 Ref. 

≤38% 2483.9 1.05 [0.99-1.11] 408.3 1.06 [0.93-1.21] 2075.6 1.04 [0.98-1.11] 
All migrants 

  
  

>38% 1205.4 0.98 [0.92-1.05] 167.8 1.05 [0.88-1.25] 1037.6 0.97 [0.9-1.04] 
           

≤12% 2424.8 1 Ref. 511.2 1 Ref. 1912.6 1 Ref. 

≤21% 2554.4 1.01 [0.96-1.07] 432.2 1.03 [0.9-1.17] 2122.2 1.00 [0.94-1.07] 

Migrants from 
another 
département  

  
  

>21% 1294.9 0.99 [0.93-1.06] 124.3 1.06 [0.87-1.29] 1170.5 0.98 [0.91-1.06] 
           

≤7% 2407.8 1 Ref. 367.8 1 Ref. 2039.0 1 Ref. 

≤13% 2731.4 1.01 [0.96-1.07] 453.7 1.09 [0.95-1.26] 2277.8 1 [0.94-1.06] 

Migrants from 
another région  

  
  >13% 1134.8 1.08 [1.01-1.16] 246.2 1.18 [1.01-1.39] 888.6 1.06 [0.98-1.15] 

           
≤L1(2) 2765.1 1 Ref. 388.7 1 Ref. 2079.8 1 Ref. 

≤L2(3) 2237.8 1.06 [1-1.12] 447.4 1.02 [0.89-1.18] 2023.3 1.02 [0.96-1.09] 

Migrants from 
distant(1) 
communes  

  
  

>L2(3) 1271.2 1.08 [1.02-1.16] 231.6 1.14 [0.97-1.33] 1102.2 1.08 [1-1.16] 
           

≤82 2507.7 1 Ref. 421.3 1 Ref. 2085.4 1 Ref. 

≤185 2775.6 1.05 [1-1.11] 513.3 1.17 [1.02-1.34] 2262.2 1.03 [0.97-1.09] 

Weighted 
average 
migration 
distance (4)(km) 

  
>185 990.8 1.10 [1.02-1.18] 133.1 1.24 [1.02-1.5] 857.7 1.07 [0.99-1.16] 

           
≤L3(5) 2424.1 1 Ref. 405.7 1 Ref. 2124.5 1 Ref. 

≤L4(6) 2559.9 1.03 [0.97-1.09] 442.1 1.13 [0.98-1.29] 1949.1 0.96 [0.9-1.02] 

Commuters 

>L4(6) 1260.0 1.01 [0.94-1.08] 219.8 1.10 [0.93-1.3] 1131.7 0.98 [0.91-1.05] 
1: � 100 km for all communes; � 60 km for 'isolated' communes and � 120 km for ‘non-isolated’ communes 
2: 0.07 for all communes; 0.08 for 'isolated' communes; 0.06 for ‘non-isolated’ communes 
3: 0.12 for all communes; 0.14 for 'isolated' communes; 0.11 for ‘non-isolated’ communes. 
4: adjusted for the proportion of migrants. 
5: 0.42 for all communes; 0.33 for 'isolated' communes; 0,45 for ‘non-isolated’ communes  
6: 0.59 for all communes; 0.44 for 'isolated' communes; 0,60 for ‘non-isolated’ communes. 
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Table 3 - Incidence of CL over the period 1990-2003 in children aged 0-4 years and population 
movements in the French communes between 1990 and 1999, for all destination communes and by 
the 'isolation' status (see text) of the communes (E: expected number of cases; SIRR: SIR 
(Standardized incidence ratio) ratio). SIRR estimated by Poisson regression. 
 

 All communes 'Isolated' communes 'Non-isolated' 
communes 

  E SIR
R CI95 E SIR

R CI95 E SIR
R CI95 

           
≤30% 1293.5 1 Ref. 233.5 1 Ref. 1059.5 1 Ref. 

≤38% 1237.4 1.05 [0.97-1.13] 199.5 1.06 [0.88-1.28] 1037.9 1.04 [0.96-1.13] 
All migrants 

  
  

>38% 599.3 1.02 [0.92-1.12] 83.1 1.15 [0.9-1.46] 516.2 0.99 [0.89-1.11] 
           

≤12% 1171.3 1 Ref. 245.4 1 Ref. 925.4 1 Ref. 

≤21% 1277.6 0.98 [0.91-1.06] 210.3 0.99 [0.83-1.19] 1067.3 0.98 [0.9-1.07] 

Migrants from 
another 
département  

  
  

>21% 681.3 0.97 [0.88-1.06] 60.5 1.09 [0.84-1.43] 620.8 0.95 [0.86-1.06] 
           

≤7% 1177.9 1 Ref. 176.2 1 Ref. 1001.2 1 Ref. 

≤13% 1380.8 1.00 [0.93-1.09] 220.3 1.07 [0.88-1.31] 1160.5 0.99 [0.91-1.08] 

Migrants from 
another région  

  
  >13% 571.5 1.09 [0.99-1.21] 119.7 1.20 [0.95-1.5] 451.8 1.07 [0.96-1.19] 

           
≤L1(2) 1353.5 1 Ref. 186.4 1 Ref. 1021.3 1 Ref. 

≤L2(3) 1132.0 1.05 [0.97-1.13] 217.7 0.95 [0.78-1.15] 1029.9 1.02 [0.94-1.12] 

Migrants from 
distant(1) 
communes  

  
  

>L2(3) 644.7 1.11 [1.02-1.22] 112.2 1.25 [1.01-1.56] 562.3 1.09 [0.98-1.21] 
           

≤82 1223.1 1 Ref. 203.8 1 Ref. 1018.8 1 Ref. 

≤185 1397.1 1.06 [0.98-1.14] 248.5 1.19 [0.99-1.44] 1148.6 1.03 [0.95-1.12] 

Weighted 
average 
migration 
distance (4)(km) 

  
>185 510.0 1.14 [1.03-1.26] 63.9 1.41 [1.09-1.83] 446.1 1.09 [0.98-1.22] 

           
≤L3(5) 1208.9 1 Ref. 194.3 1 Ref. 1053.9 1 Ref. 

≤L4(6) 1270.5 0.98 [0.91-1.06] 214.4 1.12 [0.93-1.36] 973.5 0.9 [0.82-0.98] 

Commuters 

>L4(6) 650.8 0.96 [0.87-1.05] 107.5 1.17 [0.93-1.48] 586.1 0.93 [0.84-1.03] 
1: � 100 km for all communes; � 60 km for 'isolated' communes and � 120 km for ‘non-isolated’ communes 
2: 0.07 for all communes; 0.08 for 'isolated' communes; 0.06 for ‘non-isolated’ communes 
3: 0.12 for all communes; 0.14 for 'isolated' communes; 0.11 for ‘non-isolated’ communes. 
4: adjusted for the proportion of migrants. 
5: 0.42 for all communes; 0.33 for 'isolated' communes; 0,45 for ‘non-isolated’ communes  
6: 0.59 for all communes; 0.44 for 'isolated' communes; 0,60 for ‘non-isolated’ communes. 

H
A

L author m
anuscript    inserm

-00211815, version 1
H

A
L author m

anuscript    inserm
-00211815, version 1



�)³

  

Table 4 - Incidence of CL over the period 1990-2003 in children aged 0-4 years and population 
movements between 1990 and 1999 with stratification by the 1990 population density of the French 
communes. 

 
  Low density  Medium density  High density 
  E SIRR CI95  E SIRR CI95  E SIRR CI95 

All communes  ≤180 inh/km²  180-1729 inh/km²  >1729 inh/km² 
�
 7% 382.3 1.00 Ref.  367.4 1.00 Ref.  427.7 1.00 Ref. 

�
 13% 421.3 1.10 [0.95-1.27]  422.0 0.96 [0.84-1.10]  537.5 0.96 [0.85-1.10] 

Migrants from 
another région 

> 13% 190.9 1.27 [1.07-1.51]  215.1 1.01 [0.86-1.19]  165.5 1.01 [0.84-1.21] 
�
 7% 480.7 1.00 Ref.  433.0 1.00 Ref.  439.3 1.00 Ref. 

�
 12% 340.7 1.06 [0.92-1.22]  345.3 1.09 [0.95-1.26]  446.0 0.99 [0.87-1.14] 

Migrants from a 
distant commune  
(> 100 km) > 12% 173.1 1.22 [1.03-1.45]  226.2 1.04 [0.89-1.22]  245.4 1.09 [0.94-1.28] 

�
 82 454.9 1.00 Ref.  404.4 1.00 Ref.  363.4 1.00 Ref. 

�
185 438.4 1.12 [0.98-1.28]  457.9 1.06 [0.93-1.21]  500.8 1.00 [0.87-1.14] 

Weighted average 
migration distance 
(km) >185 101.2 1.28 [1.04-1.58]  142.3 1.09 [0.91-1.31]  266.5 1.09 [0.91-1.25] 
'Non-isolated' 
communes ≤394 inh/km²  394- 2607 inh/km²  >2607 inh/km² 

�
 7% 323.0 1.00 Ref.  335.1 1.00 Ref.  343.0 1.00 Ref. 

�
 13% 345.6 1.02 [0.87-1.19]  348.8 0.97 [0.84-1.12]  466.1 1.00 [0.86-1.15] 

Migrants from 
another région 

> 13% 149.2 1.19 [0.99-1.44]  166.3 0.96 [0.80-1.15]  136.4 1.08 [0.88-1.31] 
�
 7% 353.3 1.00 Ref.  355.4 1.00 Ref.  312.6 1.00 Ref. 

�
 12% 302.1 1.04 [0.89-1.21]  306.7 1.03 [0.88-1.19]  421.1 1.02 [0.88-1.19] 

Migrants from a 
distant commune  
(> 120 km) > 12% 162.4 1.19 [0.99-1.43]  188.1 0.99 [0.83-1.18]  211.7 1.11 [0.93-1.32] 

�
 82 388.6 1.00 Ref.  332.8 1.00 Ref.  297.5 1.00 Ref. 

�
185 338.2 1.06 [0.92-1.23]  408.9 1.02 [0.88-1.18]  401.5 1.02 [0.87-1.19] 

Weighted average 
migration distance 
(km) >185 91.1 1.21 [0.98-1.51]  108.6 0.98 [0.79-1.21]  246.4 1.10 [0.93-1.3] 

'Isolated' communes ≤45 inh/km²  >45 inh/km²     
�
 7% 83.8 1.00 Ref.  92.4 1.00 Ref.     

�
 13% 110.5 1.04 [0.76-1.41]  109.8 1.11 [0.86-1.44]     

Migrants from 
another région 

> 13% 66.4 1.27 [0.91-1.77]  53.3 1.17 [0.86-1.60]     
�
 8% 88.6 1.00 Ref.  97.8 1.00 Ref.     

�
 14% 109.2 0.95 [0.7-1.29]  108.5 0.95 [0.73-1.24]     

Migrants from a 
distant commune  
(> 60 km) > 14% 62.9 1.21 [0.87-1.68]  49.3 1.35 [1.00-1.81]     

�
 82 99.7 1.00 Ref.  104.1 1.00 Ref.     

�
 185 129.2 1.14 [0.86-1.50]  119.3 1.25 [0.97-1.61]     

Weighted average 
migration distance 
(km) > 185 31.8 1.09 [0.71-1.66]  32.1 1.72 [1.23-2.39]     
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