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Abstract

This study characterized shelter-intake dogs in South Korea and examined the factors associated with return-to-owner
(RTO) outcomes using records from the National Animal Protection Management System. A total of 237,072 dog records
from 2022 to 2024 were analyzed. The breed, sex, neuter status, body weight, age, disease status at rescue, animal
registration status, region of occurrence, and final disposition were evaluated. Chi-square tests were used to assess
categorical associations, and multivariate binary logistic regression was performed to identify factors associated with RTO.
Mixed-breed dogs comprised 76.5% of the study population. Dogs weighing {10 kg accounted for 74.8%, dogs aged 0-1 year
accounted for 55.5%, dogs with diseases recorded at rescue accounted for 1.8%, and registered dogs accounted for 6.9%. A
total of 38,335 dogs (16.2%) were returned to their owners. The RTO percentage was substantially higher among registered
dogs than among unregistered dogs (52.7 vs. 13.4%). After adjusting for age, disease status, and region of occurrence,
registered dogs had 5.931 times higher odds of RTO than unregistered dogs. RTO percentages increased across age groups,
from 5.7% in dogs aged 0-1 year to 27.0% in dogs aged 2—7 years and 47.1% in dogs aged =8 years. Compared to dogs aged
0-1 year, the adjusted RTO odds were higher for dogs aged 2-7 years (odds ratio [OR], 5.069) and dogs aged =8 years (OR,
9.633). Dogs with disease recorded at rescue had a lower RTO percentage (9.1 vs. 16.3 %) and lower adjusted RTO odds
(OR, 0.529) than dogs without recorded disease. The region of occurrence was also significantly associated with RTO. RTO
among shelter taken dogs was associated with animal registration status, age, health status at rescue, and region of
occurrence. This nationwide individual-level analysis demonstrates that RTO cannot be explained by registration alone and
identifies the animal and regional characteristics associated with lower RTO. Efforts to improve RTO should combine accurate
and updated registration data with prompt identification checks, owner contact during shelter intake, standardized health
assessments, and regionally tailored shelter-management systems.
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Animal Protection Management
System Database (2022-2024)

Cases with incomplete records
excluded

Cats and other animal species

excluded

Data analysis of dogs

I

» Frequency analysis
+  Chi-square test

I

Factors Associated with Return
QOutcomes
(Binary Logistic Regression)

Fig. 1. Flowchart of data selection and analytical
procedures.
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Table 1. General characteristics of abandoned dogs included in this study

Variable Category Frequency (n) Percentage (%)

Male 118,453 50.0

Sex Female 116,224 49.0
Unknown 2,395 1.0

Intact 162,332 68.5

Neuter status Neutered 13,222 5.6
Unknown 61,518 25.9

Registered 16,453 6.9

Animal registration status

Unregistered 220,619 93.1

Urban 168,083 70.9

Area type

Rural 68,989 29.1

Small-sized dogs (€10 kg) 177,304 74.8

Medium-sized dogs (10~25 kg) 51,324 21.6

Body weight category

Large-sized dogs (=25 kg) 8,025 3.4

Missing 419 0.2

0-1 year 131,484 55.5

Age group 27 years 94,020 39.7
=8 years 11,568 4.9

Disease present 4,199 1.8

Disease status at rescue

Disease absent 232,873 98.2

Euthanasia 68,896 29.1

Adoption 63,644 26.8

Natural death 48,477 20.4

Final outcome

Returned to owner 38,335 16.2

Other (donation, under protection) 17,667 7.5

Release 53 0.1
Total 237,072 100.0

3.1, 74-w7lde gk

Q1=
2

WA= 16,4539F(6.9%)°1 &3t
WA17F 220,61971=1(93.1%) = -+
=4 e AA[EHAT. ARFERE EAIA A 2
& 71417} 168,0831H1(70.9%) = 5E2] 4 68,9891t

202297 H 2024W@7HA] =7Fs o HAAH]
of 358 714 237,07201= 9] dubd E48 24

519 ©]5 Table 1] AAISH L

o] b2 BEXE= 71 118,4531121(50.0%), &
7 116,2247H1(49.0%) % FARRE HEZE HYon
A m)ARe 2 .395012](1.0%) ATt FA4SH o 1]
438 MA7E FE o7 0] 162,332021(68.5%) = 7}
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177,304712(74.8%)% 7H =2 HE&S E9oH,
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Table 2. Breed distribution of abandoned dogs included
in the study

Breed Frequency (n)  Percentage (%)’
Mixed breed 181,306 76.5
Poodle 8,725 3.7
Maltese 8,331 3.5
Jindo dog 4,993 2.1
Pomeranian 4,786 2.0
Shih Tzu 2,045 0.9
Labrador Retriever 1,984 0.8
Bichon Frise 1,934 0.8
Chihuahua 1,729 0.7
Shiba Inu 1,703 0.7
Golden Retriever 1,648 0.7
Spitz 1,422 0.6
Other breeds 1,329 0.6
Yorkshire Terrier 1,196 0.5
Border Collie 1,158 0.5
French Bulldog 1,151 0.5
Welsh Corgi Pembroke 955 0.4
Siberian Husky 909 0.4
Standard Dachshund 779 0.3
Cocker Spaniel 440 0.2
Miniature Pinscher 432 0.2
Welsh Corgi Cardigan 426 0.2
Schnauzer 374 0.2
Tosa Inu 373 0.2
German Shepherd 362 0.2
Other minor breeds 6,582 2.8

Total 237,072 100

“Percentages are rounded to one decimal place

nh](1.8%)2 HlwA w2 vl&g Hh §4-77
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24,323112](10.3%), BAEE 22,6057H1(9.5%), &
AEE 20,3620121(8.6%) =01tk vH AlEEEzt
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(Table 3).
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Table 3. Regional distribution of abandoned dogs included
in the study

Frequency Percentage

Region @ @
Gangwon-do 12,429 5.2
Gyeonggi-do 47,926 20.2
Gyeongsangnam-do 27,886 11.8
Gyeongsangbuk-do 22,605 9.5
Gwangju Metropolitan City 3,999 1.7
Daegu Metropolitan City 5,197 2.2
Daejeon Metropolitan City 3,890 1.6
Busan Metropolitan City 7,270 3.1
Seoul Metropolitan City 7,142 3.0
Sejong Special Self-Governing City 1,156 0.5
Ulsan Metropolitan City 3,832 1.6
Incheon Metropolitan City 9,084 3.8
Jeollanam-do 24,323 10.3
Jeonbuk-do 19,271 8.1
Jeju-do 10,839 4.6
Chungcheongnam-do 20,362 8.6
Chungcheongbuk-do 9,861 4.2

Total 237,072 100.0

" Percentages are rounded to one decimal place
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Table 4. Association between area type and animal registration status among abandoned dogs

fArea type Total, n (%)
Urban, n (%) Rural, n (%)
Animal registration Registered 14,869 (8.8%) 1,584 (2.3%) 16,453 (6.9%)
status Unregistered 153,214 (91.2%) 67,405(97.7%) 220,619 (93.1%)
Total 168,083 (100.0%) 68,989 (100.0%) 237,072 (100.0%)

Pearson x* = 3249.420, p € 0.001; Cramer’'s V=0.117

Table 5. Association between age group and disease status at rescue

Age group Disease present, n (%) Disease absent, n (%) Total, n (%)
0~1 year 2,519 (1.9) 128,965 (98.1) 131,484 (100.0)
2~7 years 1,504 (1.6) 92,516 (98.4) 94,020 (100.0)
=8 years 176 (1.5) 11,392 (98.5) 11,568 (100.0)
Total 4,199 (1.8) 232,873 (98.2) 237,072 (100.0)

Pearson’s 2% = 35.856, df = 2, p {0.001; Cramer’s V = 0.012

3.2 R71S8 wie| £4

7173 DA ARA A A GGl e TESTS
KO B 2ol & &Rlsty] floto] wAEA S AAlS
Ao o] A¥t= Table 401 AA= STt Pearson 7t
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=3,249.420, p<0.001).

A9FdE 225 7T 02 AR HESES o, TAA]
Aol A= TF A7} 14,8697H1(8.8%), P15-= 7HA
7} 153,214712](91.2%) = eI sEX] ol A=

£ WA7F 1,5847121(2.3%), v155 ZHA|I7F 67,405
U}ﬂ(97 7%= RIFA F 29/ 25 n5s
A ] Hl-&o] oo, FEA G nlEE HlE2 &

A7) AR} A Uebget.
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F71739 A=gtof mhat 2 FA A R &2
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A= Aol sh1El AR7E 1767H2I(1.5%), Wde] o
Q7] e A7} 11,3920H2)(08. 5992 hepdet.
o] Sl A Hl-L 0~ 14114 1.9%2 7
A XL, 2~7A191A 1.6%, 841 ool 1.5%=
370l T 43 GAIIE P B 2

gy e ﬂ:rL7wf¢’ﬂ/\1 Aol gl 7HA 9] H-&2
2% ulTolglom, HA| B4 thit 5 Aol gelE
A o] HEE 1. 8%°ﬂ S5l

3.3. gtel oj22et R7|H 4 7to| 2

7170 Hhel ol Kol FESE off X A 4
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TESE R} BIE oF Tho= FAHCR &
ol T o] &<l E]O*"Jf(ljearson x22=17, 423 517,
p<0.001). "5 7HAY wE H[E 13.4%

(29,661/220,619)9214, 55 7HA o ¥3t vj&2
52.7%(8,674/16,453)2 UEY 5= FfAof| A vhet
Hl-go] f &=ttt T WS 7F Ao autgr|=
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Table 6. Bivariate associations between return outcome and selected characteristics of abandoned dogs

Variable Category Non-return, n (%) Return, n (%) 2 Effect size p-value
Animal registration Unregistered 190,958 (86.6) 29,661 (13.4) 17423517 Phi=0.271 ©.001
status Registered 7,779 (47.3) 8,674 (52.7)
i Di bsent 194,919 (83.7 7,954 (16.
Disease status at sease dbsen €7 3754063 158816  Phi=0.026  <0.001
rescue Disease present 3,818 (90.9) 381 (9.1)
0~1 year 124,008 (94.3) 7,476 (5.7) .
Age group 2~7 years 68.604(73.00  25416(27.0)  26.984.555 Crfrg‘;g; Vo oo
>8 years 6,125 (52.9) 5,443 (47.1)

Table 7. Multivariable logistic regression analysis of factors associated with return-to-owner outcomes among
abandoned dogs

Variable Category B S.E. Wald p-value OR 95% CI

Animal
registration Registered vs. unregistered 1.780 0.019 8,447.227 <0.001 5.931 5.710-6.160
status

Age group 2~7 years vs. 0~1 year 1.623 0.015 12,527.380 <0.001 5.069 4.927-5.216

>8 years vs. 0~1 year 2.265 0.024 9,058.711 <0.001 9.633 9.194-10.093

Disease status at ~ Disease present vs. disease -0.638 0.058 121.545 0.001 0.529 0.472-0.592

rescue absent

Seoul Metropolitan City Reference

Gyeonggi-do -0.861 0.031 796.702 0.001 0.423 0.398-0.449

Gangwon-do -0.784 0.037 446.189 0.001 0.456 0.424-0.491

Chungcheongbuk-do -0.805 0.039 418.447 0.001 0.447 0.414-0.483

Chungcheongnam-do -1.340 0.036 1,352.283 <0.001 0.262 0.244-0.281

Jeonbuk-do -1.308 0.038 1,200.617 <0.001 0.270 0.251-0.291

Jeollanam-do -1.644 0.037 1,969.011 <0.001 0.193 0.180-0.208

Gyeongsangbuk-do -1.098 0.035 957.882 <0.001 0.333 0.311-0.357

Region Gyeongsangnam-do -1.462 0.035 1,795.181 <0.001 0.232 0.217-0.248

Gwangju Metropolitan City -0.213 0.048 19.589 0.001 0.808 0.735-0.888

Daegu Metropolitan City -0.454 0.044 104.923 <0.001 0.635 0.582-0.693

Daejeon Metropolitan City 0.665 0.044 224.785 <0.001 1.945 1.783-2.122

Busan Metropolitan City -0.614 0.041 229.019 <0.001 0.541 0.500-0.586

Sejong Special

Self-Governing City -2.588 0.174 222.047 0.001 0.075 0.053-0.106

Ulsan Metropolitan City -1.119 0.057 390.736 0.001 0.327 0.292-0.365
Incheon Metropolitan City -0.446 0.038 135.849 <0.001 0.640 0.594-0.690
Jeju-do -1.581 0.049 1,034.786 <0.001 0.206 0.187-0.227

Constant -1.886 0.030 3,966.498 <0.001 0.152 —

2°=42,338.516, df=20, p<0.001; -2 Log Likelihood=167,461.348; Cox and Snell R?=0.164; Nagelkerke R?=0.278
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