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Abstract

Introduction: The SARS-CoV-2 (COVID-19) pandemic disrupted spay and neuter services for
owned and unowned animals in the United States; however, the impact of this deficit on ani-
mal welfare organizations’ intake and capacity has not been reported. This study examined
nationwide data for trends in sterilization status of dogs entering animal shelters and rescue
organizations in 2019-2023.

Methods: A retrospective analysis was conducted using a national database for dogs admitted
as owner surrenders or strays and outcomed to adoption in 2019-2023. Descriptive statistics
were used for prealter status as a function of region, intake type, age, size, sex, and length of
stay, and binary logistic regression to evaluate predictors of prealtered status.

Results: A total of 1,136,021 dogs admitted to 256 U.S. shelters and rescues across 46 states
and Washington D.C. met the study criteria. The proportion of dogs entering shelters pre-
altered declined from 33.2% in 2019 to 22.3% in 2023, with varied decreases across regions,
intake types, and size groups. Prealtered dogs had shorter median length of stay to adoption
compared to unaltered dogs. Multiple factors influenced the odds of a dog being prealtered.
For example, there were higher odds of being prealtered among senior and male dogs, and
lower odds among juveniles and stray dogs. Lower dog intake partially offset the total number
of unaltered dogs admitted from 185,138 dogs in 2019 to 173,314 in 2023.

Conclusion: The percentage of dogs prealtered at intake decreased year over year post-pan-
demic, which may impact time spent in care. Animal welfare organizations should consider
assessing prealter status at intake to predict shelter capacity and identify trends in access to
sterilization services.
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n the year 2024, 2,877,000 dogs entered shelter and res-
cue organizations in the U.S. from community sources
(i.e. stray and owner surrender); an additional 680,000
dogs were transferred among organizations.! While intakes
in 2024 were 14.1% lower than 2019, the median length of
stay (LOS) until adoption increased from 9 to 14 days for
small dogs, 10 to 18 days for medium dogs, and 11 to 20
days for large dogs.! Long stays in animal shelters can neg-
atively impact the health and welfare of animals, as well as
contribute to capacity concerns in organizations.>* Previ-
ous research has investigated multiple factors that impact
LOS including intake type, dog phenotype, behavior, med-
ical condition, and organizational policies.*”
Another potential contributor to increased LOS
is access to timely spay and neuter services. In North
America, adoption policies typically include spay/neuter

requirements prior to final outcome, which may require
waiting or recovery time for the animal.'’ Spay/neuter can
reduce shelter intake by decreasing the general population
of dogs and cats and reducing unwanted behaviors asso-
ciated with intact animals. Understanding factors that
predict whether an animal is altered prior to intake (i.e.
prealtered status) would be helpful to target community
programming. While studies have suggested that multi-
ple animal, owner, organizational, and community fac-
tors (e.g. dog age, owner attitudes, access to low cost/free
spay and neuter) may influence whether animals are ster-
ilized,!"* few studies have directly addressed prealtered
status at the time of intake to animal shelters.

The purpose of this study was to examine trends in
the sterilization status of dogs entering shelters as strays
or owner surrenders between 2019 (the year prior to the
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COVID-19 pandemic) and 2023. Data from shelter and
rescue organizations were reviewed to describe the per-
centage of altered dogs entering shelters over the 5-year
period, highlight region-specific differences in altered
status, compare LOS for prealtered and unaltered dogs,
as well as analyze predictors of altered status at intake.
During the SARS-CoV-2 (COVID-19) pandemic, spay
and neuter surgeries were reduced as essential services
were prioritized.'* Studies have shown that the number of
surgeries has not rebounded to levels they were prior to
the pandemic in the non-profit and municipal sectors,'>!¢
a situation compounded by a shortage of veterinarians.!’
Therefore, we hypothesized that the percentage of preal-
tered dogs that entered shelters would decrease over time
and LOS, particularly for unaltered dogs, would increase
between 2019 and 2023. For predictors of prealtered sta-
tus at intake, few studies directly analyze the relationship
between dog characteristics and prealtered status. The
purpose of the present analysis was mainly exploratory.
Previous research has found that prealtered status on
intake is related to age group of dogs,'® and intake type."
As such, we hypothesized that older dogs and owner sur-
rendered dogs were more likely to be prealtered on intake.

Methods

Data repository

The non-profit organization Shelter Animals Count has
provided a centralized and voluntary repository of stan-
dardized data for animals in shelters and rescue groups
since 2012. Data collection began with monthly organiza-
tion-level intake and outcome summaries and later added
integrations with multiple shelter management software
systems to collect more detailed individual animal-level
data. Individual animal-level records for dogs with an
intake status of owner surrender or stray across a 5-year
period of 2019 to 2023 were used in this retrospective
study. If a dog had more than one intake for the time
period, only the first intake was included. Intake type of
transfer between agencies was not included to avoid dou-
ble-counting individual dogs.

Organization types included government agencies, pri-
vate shelters with municipal contracts for animal control
services, and private shelters and rescues without ani-
mal control contracts. Organization location regional
assignment was based on the U.S. Census regional divi-
sions. Only organizations that had a minimum of one
dog intake every month from January 2019 to December
2023 were included to allow for consistent year-over-year
comparisons.

Animal-level data collected for each dog in the data-
set included date of birth, intake type (owner surrender,
stray), intake date, outcome type of adoption, outcome
date (could be null if an outcome had not yet occurred at

the time of data collection), predicted adult size (small,
medium, large), sex (male, female), and whether the dog
was sterilized (i.e. prealtered) prior to intake (yes, no,
unknown). All data fields, including prealtered status,
can be manually updated by organizational staff, mak-
ing this dataset a specific snapshot in time. Dogs with
an ‘unknown’ prealtered status were grouped with ‘no’
during analysis.

LOS to adoption was calculated from the outcome date
minus intake date. This calculation excluded dogs that
were still in care of the organization as of December 31,
2023. LOS varies based on outcome type, with adoption
typically being the longest. Only animals with an outcome
of adoption were included in LOS analysis as this is the
primary outcome type for animals in shelters and preal-
tered status can directly impact LOS to adoption due to
requirements to sterilize animals prior to adoption.

Analysis

The data were cleaned using Python and analyzed with R.
Descriptive statistics are shown for animal-level data and
LOS and reported by year. A binary logistic regression
was performed to identify predictors of a dog’s altered
status at intake (prealtered = 1; unaltered = 0). Predictors
included in the model (age group, intake type, intake year,
size, and sex) were selected based on a review of previous
literature. Dogs were assigned the following age groups
for analysis: Juvenile (>8 and <5 months), Adult (>5
months and <7 years), Senior (>7 years). For the regres-
sion, dogs less than 8 weeks old were removed because
the earliest recommended age for sterilization surgery is
6 weeks.?® Given our sample size exceeded one million
observations, every predictor achieved statistical signifi-
cance (p < 0.001). Therefore, the results are reported as
adjusted odds ratios (OR). To assess overall model fit,
we performed a likelihood-ratio test comparing the full
model,

logit(p)=p0+p1(age group)+p2(intake type)+p3
(intake year)+p4(sex)+p5(size)

against the reduced (intercept-only) model,

logit(p)=B0

The likelihood-ratio statistic was large, and the p-value
fell below 0.001, indicating that the full set of covariates
provides a significantly better fit than the null model.

Results

Descriptive statistics

A total of 256 organizations and 1,136,021 dogs from
2019 to 2023 met the inclusion criteria. This included
54 government agencies (335,345 dogs), 99 private shel-
ters with municipal contracts (499,422 dogs), 79 private

2 Citation: Journal of Shelter Medicine and Community Animal Health 2025, 4: 157 - http://dx.doi.org/10.5677 | /ismcah.v4.157


http://dx.doi.org/10.56771/jsmcah.v4.157

shelters without contracts (247,361 dogs), and 24 res-
cues (53,893 dogs). The organizations represented 46 states
and Washington D.C. in the United States. No organiza-
tions met the inclusion criteria from North Dakota, Utah,
Delaware, or Wyoming.

Table 1 shows the descriptive characteristics by year.
The percentage of prealtered dogs that entered organiza-
tions decreased from 33.2% in 2019 to 22.3% in 2023. The
decrease was largest between 2019 and 2020, a 4.3-point
drop.

In 2023, the New England region (includes the states
of Connecticut, Maine, Massachusetts, New Hampshire,
Rhode Island and Vermont) had the largest proportion
of dogs that entered prealtered (46.3%), compared to
any other region, while the East South Central region
(includes the states of Alabama, Kentucky, Mississippi
and Tennessee) had the smallest proportion (16.4%). All
regions experienced a decrease in the percentage of preal-
tered dogs from 2019 to 2023, which ranged from a 2.6%
decrease in the New England region to a 17.9% decrease

Decrease in proportion of sterilized dogs

in the West North Central region (includes the states of
Towa, Kansas, Minnesota, Missouri, Nebraska, North
Dakota, and South Dakota).

Length of stay

In 2023, in the full sample, prealtered dogs had lower
median lengths of stay until adoption compared to unal-
tered dogs (15 and 18 days, respectively; Fig. 1). In 2019,
prealtered, stray dogs had a median LOS of 14 days until
adoption, while prealtered, owner surrendered dogs had a
median LOS of 10 days. Both intake types had increases
in median lengths of stay over the time period; however,
still in 2023, prealtered dogs entering as strays stayed 22
days until adoption while their owner surrender counter-
parts stayed 14 days in 2023.

LOS until adoption for unaltered, stray dogs increased
from a median of 13 to 22 days between 2019 and 2023.
Unaltered, owner surrendered dogs had lower median
LOS, as well as a smaller increase in median LOS (11 to
15 days) in comparison to unaltered, stray dogs.

Table 1. Percentage dog intakes prealtered by year, separated by animal-level data characteristics (n = 1,136,021)

2019 2020 2021 2022 2023
N =277,153 N =199,273 N =212,708 N =223,832 N = 223,055
Overall % of dog Intakes (n = # of 33.2% 29.0% 28.4% 25.3% 22.3%
unaltered dogs each year) (n = 185,138) (n = 141,484) (n = 152,300) (n = 174.673) (n=173314)
Dog region
East North Central (IL, IN, MI, OH,WI) 31.8% 28.8% 29.0% 25.6% 23.9%
East South Central (AL, KY, MS, TN) 21.0% 18.8% 17.6% 16.9% 16.4%
Middle Atlantic (NJ, NY, PA) 45.6% 38.5% 42.3% 32.6% 30.4%
Mountain (AZ, CO, ID, MT, NV, NM, UT, 39.8% 33.4% 32.3% 30.8% 26.4%
WY)
New England (CT, ME, MA, NH, RI,VT) 48.9% 49.7% 55.7% 50.9% 46.3%
Pacific (AK, CA, HI, OR,WA) 31.7% 25.0% 26.1% 21.6% 17.4%
South Atlantic (DE, DC, FL, GA, MD, NC, 32.3% 28.0% 28.9% 27.8% 24.2%
SC,VA,WV)
West North Central (IA, KS,MN, MO, 44.9% 42.4% 33.9% 31.0% 27.0%
NE, ND, SD)
West South Central (AR, LA, OK, TX) 24.7% 21.9% 20.6% 18.2% 17.1%
Dog size group 2019 2020 2021 2022 2023
Large (>60 Ibs) 38.8% 34.7% 32.8% 29.5% 25.5%
Medium (>25 Ibs and <60 Ibs) 35.0% 31.2% 30.0% 27.0% 24.0%
Small (<25 Ibs) 26.7% 21.5% 21.9% 19.4% 17.8%
Dog age group 2019 2020 2021 2022 2023
Senior (>7 years) 49.1% 45.7% 45.5% 43.4% 41.0%
Adult (>5 months and <7 years) 37.0% 32.4% 31.4% 27.9% 24.1%
Juvenile (>8 weeks and <5 months) 21.4% 17.5% 18.5% 17.2% 16.8%
Dog sex 2019 2020 2021 2022 2023
Male 35.5% 31.2% 30.3% 27.3% 23.9%
Female 31.3% 27.1% 26.6% 23.5% 20.9%
Data were collected from 256 animal welfare organizations across the U.S. between 2019 and 2023.
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Fig. 1. Median length of stay to adoption for dogs by intake type and altered status at intake (n = 1,136,021). Data were collected
from 256 animal welfare organizations across the U.S. between 2019 and 2023.

Predictors of sterilization at intake

In the total sample, 27.9% of animals were prealtered.
Multiple dog and intake characteristics impacted the odds
of being prealtered on intake (Fig. 2).

Compared to 2019, dogs were less likely to come into
the shelter altered in 2020 (odds ratio [OR] = 0.79, 95%
confidence interval [CI] = 0.77-0.80), 2021 (OR = 0.76,
95% CI = 0.75-0.78), 2022 (OR = 0.68, CI = 0.66-0.69),
and 2023 (OR = 0.60, CI = 0.59-0.61).

Male dogs were more likely to be recorded as prealtered
than female dogs (OR = 1.14, 95% CI = 1.12-1.15).

Compared with adult dogs (>5 months years and <7
years), senior dogs (>7 years) had higher odds of being
altered (OR =2.70,95% CI = 2.68-2.74) at intake, whereas
juvenile dogs (>8 weeks and <5 months) had lower odds
(OR =0.30, 95% CI = 0.30-0.31).

All size groups experienced decreases in the percentage
entering prealtered. Large dogs (>60 and <100 Ibs) had
the largest percentage that were prealtered across all years,
followed by medium dogs (>25 and <60 1bs). Small dogs
(<25 1bs) had the smallest percentage entering organiza-
tions as prealtered. Compared with large dogs, medium
dogs had lower odds of being altered at intake (OR 0.90,
95% C10.89-0.91), with an even larger reduction for small
dogs (OR 0.74, 95% CI1 0.72-0.74).

The proportion of prealtered dogs that entered shel-
ters decreased for both stray and owner surrendered dogs
(Fig. 3). Overall, dogs that entered as strays (OR = 0.40,
95% CI = 0.39-0.40) were less likely to be altered com-
pared to owner surrendered dogs. For dogs that entered
as stray, prealtered percentage decreased from 24.7% in
2019 to 15.6% in 2023. For dogs with an initial intake type

of owner surrender, prealtered percentage decreased from
44.7% in 2019 to 32.2% in 2023.

Although the percentage of dogs prealtered at intake
decreased year over year in the post-pandemic years,
lower dog intake numbers partially offset the total num-
ber of unaltered dogs admitted. In 2019, 185,138 dogs
were admitted unaltered, followed by 141,484 in 2020,
152,300 in 2021, 174,672 in 2022, and 173,314 in 2023.

Discussion

This study found a notable decrease in the percentage
of dogs that were sterilized prior to entering animal
welfare organizations across the U.S. between 2019
and 2023. With declining prealtered rates, animal wel-
fare organizations may have to either increase timeli-
ness of spay and neuter surgeries they complete prior
to adoption or adjust their practices to adopt prior to
sterilization.

The present data shows that there were regional differ-
ences in the percentage of prealtered dogs. While all orga-
nizations experienced a decrease over time, there remains
a 29.9% difference between the New England region
and the East South Central region in 2023. Percentage
of prealtered dogs may differ by region due to multiple
interacting issues such as the population of free-roaming
unowned animals, access to veterinary care, efforts to neu-
ter community animals, laws that mandate sterilization,
climate that favors survival of offspring, or attitudinal
differences among guardians.’’>* National data suggest
that the New England region typically experiences a lower
intake from community sources such as strays and owner
surrenders overall, which may suggest a lower population
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Fig. 2. Associations between dog characteristics and intake type and whether dogs were prealtered (=1) or unaltered (=0) upon
intake to an animal welfare organization (n = 1,136,021). Data were collected from 256 animal welfare organizations across the
U.S. between 2019 and 2023. Data are presented by odds ratios. All 95% Cls are narrower than £0.05 and thus not visible at this

plot scale. See Supplementary Table 2 for full bounds.

of animals requiring sterilization surgeries.! This study
did not include information about why animals were
prealtered upon intake; however, future research should
consider contextualizing regional trends by analyzing
organizational or community factors.

Analysis of LOS to adoption demonstrated that pre-
altered dogs stayed in care for fewer days than dogs that
were unaltered. While both prealtered and unaltered dogs
had longer lengths of stay in 2023 than 2019, unaltered
dogs experienced a slightly larger increase (6 days) com-
pared to prealtered dogs (5 days). A possible explanation
for the widening gap between prealtered and unaltered
dogs could be due to a lack of access to timely steriliza-
tion services while in the sheltering system,"® which may
be compounded by a general veterinary shortage and
increase in veterinary care costs.'”* Although the pro-
portion of dogs unaltered at intake decreased year over
year in the post-pandemic years, lower dog intake num-
bers partially offset the total number of unaltered dogs
admitted. In the year 2019, 185,138 dogs were admitted
unaltered, whereas the highest number of unaltered dogs
admitted in the following years was 174,673 in 2022.
Additional research should investigate the relationship

between access to veterinary care services, dogs that enter
shelters prealtered, and LOS in animal shelters to support
these hypotheses.

The difference in LOS between sterilization statuses
(prealtered vs. unaltered) did not increase as quickly as
the difference in LOS between dogs that entered as strays
and those that entered as owner surrenders, regardless
of sterilization status. This suggests that intake type may
have a stronger influence on shelter capacity than steril-
ization status at intake. Previous studies have found mixed
results regarding the impact of intake type on LOS.*7%

Multiple dog- and intake-related factors influenced the
odds of a dog being prealtered upon entry. Few previous
studies have investigated sterilization status at intake as a
model outcome. Contrary to our results, one study found
that a higher proportion of female dogs were sterilized
(87.8%) than male dogs (45.0%); however, this was a survey
of owned animals rather than those that entered animal
welfare organizations.'> In addition, in our study, senior
dogs were more likely to be prealtered, while juvenile dogs
were less likely to be prealtered, compared to adult dogs.
The largest decrease in prealtered percentage between 2019
and 2023 occurred in the adult group of dogs (13%). Dogs
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Fig 3. Percentage of dogs prealtered by intake type and year (n = 1,136,021). Data were collected from 256 animal welfare orga-

nizations across the U.S. between 2019 and 2023.

born just prior to and during the COVID-19 pandemic,
when spay and neuter services were more limited,"”> may
fall into the adult category in our analysis. Guerios et al.!®
found that a set of high-volume clinics performed nearly
200,000 fewer spay and neuter surgeries between January
2020 and December 2021 compared to 2019 levels. More
recently, they found that the same clinics performed even
fewer surgeries per quarter between 2021 and 2023.'5 Our
results support the notion that fewer owned and unowned
animals were accessing sterilization services since the
COVID-19 pandemic and were entering animal welfare
organizations as unaltered adults.

Some studies have not included information about
sterilization when analyzing LOS or outcome types of
animals due to the lack of data about altered status at
intake.? In this study, understanding the number of ani-
mals that entered shelters unaltered was useful to deter-
mine trends in sterilization and shelter capacity. As such,
organizations should collect and report these data where
possible.

While the data represented all organization types, no
information was collected about management of intake.
For example, some organizations may choose which

animals to accept and may not be required to accept any
animals from the public.”” Future research should con-
sider the relationship between intake management and the
percentage of prealtered dogs.

In addition to prealtered status, intake, outcome and
length of time in care of organizations are impacted by
several complex factors, such as organizational policies
or individual animal behavioral and medical care require-
ments. The variables included in this study were not
exhaustive of possible variables, and causation should not
be concluded on this analysis alone; however, the analysis
suggests that the decrease in sterilization surgeries during
and after COVID-19 have contributed to a decrease in
the proportion of prealtered animals that entered animal
welfare organizations. Further research should consider
the impact of percentage of prealtered animals on shelter
resources and capacity in tandem with other organiza-
tional and animal-level factors.

The large sample size of more than a million dogs in
256 animal welfare organizations providing continuous
data from 2019 through 2023 in 46 states provided strong
statistical power in support of the findings. However,
several limitations are recognized. Firstly, sharing of
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animal-level shelter intake and outcome data is voluntary
and dependent on the type of shelter management soft-
ware used by the organizations. Therefore, this subset of
participating organizations may not be representative of
the overall sheltering community in the US. Animals with
an ‘unknown’ alter status at intake (5.5% of total sam-
ple) were grouped in the unaltered category for analysis.
Since the alter status of females is more difficult to deter-
mine than males, this may result in an underestimation of
prealter status of females compared to males. This data
field can be updated for the animal once an examination
is completed. Similarly, size groups are intended to reflect
the estimated adult weight of dogs. At this time, no val-
idated method of predicting adult size in immature dogs
exists, so some entries may instead represent recorded
weight at admission, possibly increasing the number of
unaltered dogs reported in the lower size ranges versus
how the category was intended to be used. Retrospective
studies are inherently affected by limited opportunity to
identify data entry errors or omissions.

Conclusion

This study identified a decline in the proportion of dogs
sterilized prior to entering U.S. animal welfare organiza-
tions between 2019 and 2023, with variation in decreases
seen across regions, intake types, and dog size groups.
Furthermore, unaltered dogs experienced longer LOS.
Male dogs and senior dogs were more likely to be preal-
tered than female and adult dogs, respectively. Owner sur-
rendered dogs were more likely to be prealtered compared
to stray dogs. Continued analysis of sterilization trends is
critical for understanding and addressing the challenges
faced by animal welfare organizations in the post-pan-
demic landscape.
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