
Figure S1: PRISMA flowchart literature review on the topic: Causes of admission 
to a raptor/birds of prey rehabilitation/rescue center, including the list of 46 
publication finally selected during the literature search process. (Updated June 2022) 

 
 

Search strategy 

Searches in electronic databases and PDFs (proceedings, textbooks, etc.) were performed based on a 

combination of keywords for the target condition. 

Published literature- The following electronic databases were consulted: MEDLINE (Pubmed), 

Google scholar, ScienceDirect. 

Grey literature- To explore the grey literature (i.e., non-published material) conference proceedings, 

grey databases and textbooks were searched.  

- The conference proceedings of the following conferences were searched: ExoticsCon conference, 

International Conference on Avian, Herpetological and Exotic Mammal Medicine (ICARE) (from 

2013 to 2019). 

- The following grey databases were searched: Open Grey, and VIN (Veterinary Information 

Network). 

 

Search procedures 

Electronic searches (databases): The searches on databases were planned to maximize sensitivity. 

The Boolean operator ‘AND’ was used between the key concepts, and English language only was 

selected.  

(Admission causes) AND ((raptor) OR (birds of prey)) 

Refined search adding (long-term study) and (more than on species of bird). 

 

Inclusion criteria 

Study designs-Retrospective study, aiming to analyze the admission causes of wild population of 

raptors/birds of prey.  

Participants- Bird of preys – raptors – one species - more species – nocturnal and diurnal raptors. All 

species, subspecies, age, and sex were eligible for inclusion.  

First target study- The target study was found long-term study conducted in Italy analyzing the 

admission causes in wild rehabilitation center for raptors/birds of prey. 

Second Target study: selected the literature conserving wildlife rehabilitation center analyzing 

raptors and the causes of admission. 

 

Results 

The search of databases provided a total of 36828 citations after the improved terminology used to 

search. 



The key words were adjusted to obtain results more specific. However, article related to the releasing 

and post releasing monitoring were considered.  

 

• Pubmed: 23 results obtained – improved research 5 - 5 eligible. 

• Science Direct: 93 – improved research 3 – only 3 articles and 1 book  – 4 eligible. 

• Google scholar: 36700 – 38 eligible. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Please note that, the result of this literature research was updating several times until June 2022 
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Table S1: Multivariable multinomial logistic regression model evaluating risk factors for 
the different causes of admission in free-ranging birds of prey admitted at the Wildlife 
Rehabilitation Center of Pescara (Abruzzo, Italy) from 2005 to 2016 (the causes of 
admission infectious disease, intoxication, captivity by citizens and dead-on-arrival were 
reunited under the label “other causes of admission” considering the few number of 
admissions for each separated cause during the study period). Highlighted lines 
correspond to significant results. 

 

 



 

Table S2: Multivariable logistic regression model evaluating factors influencing the 
outcome of birds of prey admitted to the Wildlife Rehabilitation Center of Pescara 
(Abruzzo, Italy) from 2005 to 2016. Highlighted lines correspond to significant results. 

 

 
 
Table S1.  

Admission cause   Total N° of 
admitted N° of admitted % N of admitted Odds ratio 

Confidence interval 95 % P-Value 

Lower Upper   

Nestling 

Family  

Strigidae 1053 458 43.5 0.909 0.487 1.695 0.764 

Tytonidae 138 20 14.5 0.535 0.184 1.554 0.250 

Accipitridae 731 21 2.9 0.427 0.187 0.974 0.043 

Falconidae 509 53 10.4 Referent 
    

 

 

  

Year   

2005 230 51 22.2 2.373 0.764 7.372 0.135 

2006 255 68 26.7 2.236 0.742 6.739 0.153 

2007 257 60 23.3 2.924 0.943 9.067 0.063 

2008 246 50 20.3 3.837 1.169 12.592 0.027 

2009 173 34 19.7 2.869 0.812 10.134 0.102 

2010 192 46 24.0 6.148 1.829 20.662 0.003 

2011 193 46 23.8 6.926 1.845 25.999 0.004 

2012 235 66 28.1 7.376 2.114 25.741 0.002 

2013 180 31 17.2 1.737 0.517 5.832 0.372 

2014 182 48 26.4 17.056 3.902 74.544 <0.001 

2015 157 35 22.3 5.440 1.469 20.146 0.011 

2016 131 17 13.0 Referent 
        

Age (plumage)   

Incomplete 592 492 83.1 33.827 18.533 61.745 <0.001 

Complete 1839 60 3.3 Referent 
                

Season   

Spring 365 86 23.6 13.022 1.550 109.438 0.018 

Summer 1235 465 37.7 17.855 2.216 143.880 0.007 

Fall 456 0 0.0 NC NC NC NC 

Winter 375 1 0.3 Referent 
 

Starvation 

Family   

Strigidae 1053 54 5.1 0.451 0.249 0.815 0.008 

Tytonidae 138 14 10.1 0.898 0.363 2.220 0.815 

Accipitridae 731 105 14.4 1.543 0.856 2.781 0.149 

Falconidae 509 50 9.8 Referent 
                

Year   



2005 230 11 4.8 0.132 0.044 0.393 <0.001 

2006 255 12 4.7 0.132 0.045 0.385 <0.001 

2007 257 15 5.8 0.173 0.060 0.498 0.001 

2008 246 27 11.0 0.661 0.229 1.907 0.444 

2009 173 10 5.8 0.333 0.099 1.113 0.074 

2010 192 17 8.9 0.289 0.098 0.853 0.025 

2011 193 21 10.9 0.921 0.278 3.044 0.892 

2012 235 26 11.1 0.844 0.274 2.600 0.768 

2013 180 21 11.7 0.485 0.164 1.429 0.189 

2014 182 20 11.0 1.598 0.409 6.246 0.500 

2015 157 19 12.1 0.661 0.208 2.097 0.482 

2016 131 24 18.3 Referent 
                

Age (plumage)  

Incomplete 592 16 2.7 0.673 0.315 1.439 0.307 

Complete 1839 207 11.3 Referent 
                

Season   

Spring 365 25 6.8 0.543 0.248 1.188 0.127 

Summer 1235 103 8.3 0.902 0.478 1.701 0.750 

Fall 456 42 9.2 0.398 0.205 0.775 0.007 

Winter 375 53 14.1 Referent 
 

Trauma 

Family  

Strigidae 1053 467 44.3 0.565 0.359 0.889 0.014 

Tytonidae 138 91 65.9 0.710 0.352 1.429 0.337 

Accipitridae 731 560 76.6 1.046 0.642 1.703 0.857 

Falconidae 509 374 73.5 Referent 
                

Year  

2005 230 144 62.6 0.494 0.208 1.175 0.111 

2006 255 147 57.6 0.457 0.195 1.071 0.072 

2007 257 159 61.9 0.555 0.233 1.324 0.184 

2008 246 156 63.4 1.057 0.414 2.700 0.908 

2009 173 119 68.8 1.074 0.400 2.888 0.887 

2010 192 113 58.9 0.553 0.221 1.388 0.207 

2011 193 119 61.7 1.486 0.509 4.338 0.469 

2012 235 134 57.0 1.247 0.455 3.421 0.668 

2013 180 115 63.9 0.759 0.295 1.951 0.567 

2014 182 110 60.4 2.403 0.687 8.404 0.170 

2015 157 94 59.9 0.864 0.312 2.396 0.779 

2016 131 82 62.6 Referent       
                

Age (plumage)   

Incomplete 592 81 13.7 0.475 0.271 0.832 0.009 

Complete 1839 1411 76.7 Referent 
                

Season   



Spring 365 229 62.7 0.800 0.427 1.497 0.484 

Summer 1235 598 48.4 0.811 0.474 1.387 0.444 

Fall 456 366 80.3 0.570 0.332 0.977 0.041 

Winter 375 299 79.7 Referent 
 

Other causes 

Family   

Referent 

Strigidae 1053 74 7.0 

Tytonidae 138 13 9.4 

Accipitridae 731 45 6.2 

Falconidae 509 32 6.3 
        

Year   

2005 230 24 10.4 

2006 255 28 11.0 

2007 257 23 8.9 

2008 246 13 5.3 

2009 173 10 5.8 

2010 192 16 8.3 

2011 193 7 3.6 

2012 235 9 3.8 

2013 180 13 7.2 

2014 182 4 2.2 

2015 157 9 5.7 

2016 131 8 6.1 
        

Age (plumage)  

Incomplete 592 21 3.5 

Complete 1839 143 7.8 
        

Season  

Spring 365 25 6.8 

Summer 1235 69 5.6 

Fall 456 48 10.5 

Winter 375 22 5.9 

  



 
Table S2. 

  Admitted Released 
Released 
rate (%) Odds ratio 

Confidence interval 95% P-value 

Lower Upper  

FAMILY 
 

Strigidae 1029 541 52.6 Referent  

Tytonidae 125 51 40.8 1.491 0.946 2.348 0.085 

Accipitridae 657 193 29.4 0.995 0.752 1.317 0.973 

Falconidae 370 127 34.3 0.896 0.654 1.228 0.495 
 

       

GAP       1.232 1.099 1.381 < 0.001 

0 972 380 39.1 

Linear correlation 

1 795 329 41.4 

2 to 3 
306 136 44.4 

4 to 10 
86 54 62.8 

> 10 
22 13 59.1 

 
       

SEASONS  
 

Spring 315 149 47.3 Referent 

Summer 1128 538 47.7 0.741 0.545 1.009 0.057 

Fall 396 135 34.1 1.005 0.705 1.433 0.979 

Winter 342 90 26.3 0.652 0.445 0.955 0.028 
 

       

YEAR 
 

2005 202 81 40.1 Referent 

2006 220 96 43.6 1.131 0.708 1.804 0.607 
2007 224 94 42 1.265 0.798 2.004 0.318 
2008 222 82 36.9 0.737 0.462 1.175 0.200 
2009 158 55 34.8 0.662 0.396 1.108 0.117 
2010 180 75 41.7 0.983 0.602 1.604 0.945 
2011 177 71 40.1 1.022 0.625 1.672 0.930 
2012 221 101 45.7 1.145 0.722 1.814 0.566 
2013 155 58 37.4 0.938 0.562 1.567 0.808 
2014 164 80 48.8 1.398 0.848 2.305 0.189 
2015 140 59 42.1 1.225 0.734 2.044 0.437 
2016 118 60 50.8 2.204 1.294 3.755 0.004 
 

       

AGE   

Incomplete 603 418 69.3 Referent 

Complete 1578 494 31.3 1.148 0.776 1.696 0.490 
 

       

BCS       1.849 1.605 2.130 < 0.001  

1 223 28 12.6 

Linear correlation 
2 907 329 36.3 

3 833 429 51.5 

4 218 126 57.8 

 
       



DIAGNOSIS 
 

Nestling 524 423 80.7 Referent  

Starvation 232 82 35.3 0.164 0.101 0.265 < 0.001  

Head trauma  245 99 40.4 0.157 0.098 0.249 < 0.001  

Multiple trauma 208 38 18.3 0.047 0.028 0.080 < 0.001  

Wing fracture 649 160 24.7 0.079 0.051 0.123 < 0.001  

Wing wound 36 10 27.8 0.085 0.036 0.201 < 0.001  

Wing luxation  43 12 27.9 0.101 0.046 0.222 < 0.001  

Leg trauma 70 25 35.7 0.130 0.071 0.239 < 0.001  

Plumage trauma 59 37 62.7 0.388 0.200 0.752 0.005 
Infectious or 
parasitic 31 18 58.1 0.267 0.116 0.616 0.002 

Trunk trauma  20 1 5 0.010 0.001 0.077 < 0.001  

Toxic 64 7 10.9 0.024 0.010 0.057 < 0.001  
 
 
 


