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Caretaker-reported quality of life,
functionality, and complications
associated with assistive mobility
cart use in companion animals

Melissa Narum, Erin Miscioscia and Jennifer Repac*

Department of Comparative, Diagnostic, and Population Medicine, College of Veterinary Medicine,
University of Florida, Gainesville, FL, United States

Objective: To evaluate the impact of assistive mobility carts on companion
animals and caretakers’ quality of life by investigating factors pertaining to
caretaker satisfaction, the ability to perform daily tasks, and complication
rates.

Materials and methods: A 23-question survey was distributed to caretakers
of animals using carts to evaluate the animal and caretakers’ quality of life,
acceptance, ability to complete functional tasks, and complications. Data from
canine, feline, and rabbit responses were analyzed separately.

Results: Dogs and cats had improved quality of life in 62 and 57% of responses
and 61 and 60% for their caretakers, respectively. There was no improvement
in the quality of life of rabbits or their caretakers. Regarding the complication
rate, 64% were reported to have at least one complication associated with
cart use, 53% of which were wounds. Across all species, there was a reported
improvement in ability to perform daily tasks and activities.

Conclusions and clinical relevance: Caretakers reported that assistive mobility
carts improve both companion animals” and caretakers’ quality of life, despite
high prevalence of complications, including wounds. Future studies exploring
specific disease conditions and long-term outcomes will be useful for guiding
clinical recommendations.
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1 Introduction

Assistive mobility devices are designed to improve quality of life by providing independent
mobility to the user. In human medicine, assistive devices such as wheelchairs, crutches, and
walking canes can be used to aid mobility (1-3). Similarly, assistive mobility devices can
be used for companion animals with a range of mobility disorders (4-7). In veterinary
medicine, studies have explored the application, acceptance rate, and complications of
prosthetic and orthotic assistive mobility devices (8-10). Independent mobility will impact
both the animal and caretaker quality of life and can impact the strength of the human-animal
bond (11-14).

Veterinary assistive mobility carts, sometimes called “wheelchairs” or “carts,” are generally
composed of a saddle or harness attached to a rigid structure supported by 2-4 wheels,
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depending on individual needs. Numerous brands of veterinary carts
offer customized and standard options designed to support animals
with mobility disorders. The most common indications for cart use in
companion animals are neurological or orthopedic diseases. Spinal
cord injury or degenerative conditions are the most common
neurological causes leading to impairment or inability to ambulate
independently (14, 15). These can include specific conditions, such as
intervertebral disc disease and non-compressive myelopathies (such
as fibrocartilaginous embolism or acute non-compressive nucleus
pulposus extrusion), or degenerative diseases, such as degenerative
myelopathy (6, 16). Orthopedic conditions such as joint disease or
amputations can also impair an animal’s independent mobility
(17, 18).

To the authors’ knowledge, no studies have examined the use of
assistive mobility carts in veterinary medicine. Given the growing
prevalence of these products, there is a need for research to guide
clinical recommendations. The objective of this caretaker survey study
is to evaluate how assistive mobility carts impact the quality of life of
both companion animals and their caretakers. The secondary aim was
to report other factors that may impact overall satisfaction, including
cart type and complication rate. We hypothesized that the majority of
animals using carts, and their caretakers, will experience improved
quality of life.

2 Materials and methods

A 23-question online survey was developed to obtain information
about assistive mobility cart use, acceptance, and impact on quality
of life for both animals and caretakers. This survey was active from
2/1/23 to 2/15/23. The survey was developed on the Qualtrics
platform (Qualtrics, Provo, UT) for distribution purposes. The
collected information included species, age, cart brand, time to
acceptance and daily use, complications and wounds, ability to
perform basic tasks/activities, perceived animal and caretaker quality
of life and whether use would be recommended to another caretaker.
The information was caretaker-reported and anonymized. The survey
was designed as a single assessment. The styles of questions included
multiple choice, yes/no and select all that apply. There were a couple
questions that included an option for a fill-in-the blank response. The
survey questions are listed in Supplementary Table 1. The survey was
distributed with an introductory paragraph to explain the goals of the
survey and reach the appropriate audience. Participation in the
survey was intended to be anonymous with the primary requirement
being ownership of an animal that previously used or is currently
using an assistive mobility cart. The summaries used prior to
distribution and at the time of distribution are available in
Supplementary Table 1.

2.1 Survey distribution

The survey was emailed to the caretakers of companion animals
utilizing carts within the University of Florida College of Veterinary
Medicine Integrative and Mobility Medicine Service and the American
Association of Rehabilitation Veterinarians (AARV), Academy of
Physical Rehabilitation Veterinary Technicians (APRVT), and
Veterinary Sports Medicine and Rehabilitation (VSMR) listservs. The
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survey link was also posted on Facebook groups related to canine
neurological or orthopedic diseases, the VSMR newsletter, and the
VSMR resident Facebook page.

Responses from canine, feline, and rabbit use of carts were
analyzed in this study. Responses in a different language or
responses flagged as a “bot” response by the Qualtrics security
screening were excluded. Responses for which the species was listed
as “other” and written text responses were not provided were also
excluded. If a specific dog breed was listed for those who selected
“other,” these were reorganized appropriately to be counted as “dog”
responses. Age was collected in years and grouped into 4 categories:
“<lyears old,” “1-6years old,” “>6 years old” and “deceased” These
age ranges were derived from the AAHA Canine Life Stage
Guidelines (19).

2.2 Statistics

Survey responses were summarized as counts and binomial
proportions as appropriate. For individual proportions, a chi square
test of equal proportions between (i.e., positive/negative, yes/no)
responses was used and binomial 95% confidence intervals are
given. For comparison of differences in proportions between
multiple groups a logistic linear model was used. When global tests
of grouped differences were found to be significant, post hoc group
comparisons were made using Tukey’s multiple comparisons
procedure with letter groupings and overall significance based on
alpha level 0.05.

3 Results

A total of 1,778 survey responses were received. Following the
application of exclusion criteria, 1,221 survey responses were available
for review. There were a total of 954 responses for dogs, 219 for cats,
and 46 for rabbits. A portion of responses were incomplete with the
completed portions being retained for analysis.

Approximately 42% of all responses listed a neurological cause and
47% listed an orthopedic cause as the reason for cart use. The remaining
responses cited either a combination of neurological and orthopedic
diseases, unspecified congenital disease, or unknown reasons. Eleven
commercial brands of assistive mobility carts were reported to be used
in addition to homemade carts. Table 1 displays the number of

TABLE 1 Distribution of responses for the 6 most common brands of
assistive mobility cart (see text footnotes 1-6).

Brand of cart ‘ Total number responses

Brand 1 248
Brand 2 363
Brand 3 195
Brand 4 172
Brand 5 82
Brand 6 79
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TABLE 2 Impact of assistive mobility cart use on animal and caretaker quality of life (QOL) by species.

Species Positive responses Total responses p value
Animal QOL All species 715 (60%) 1,195 <0.001
Dog 571 (62%) 922 <0.001
Cat 124 217 0.035
(57%)
Rabbit 16 46 0.038
(35%)
Caretaker QOL All species 713 1,192 <0.001
(60%)
Dog 561 920 <0.001
(61%)
Cat 130 216 0.0028
(60%)
Rabbit 18 46 0.14
(39%)

TABLE 3 Cart type impact (quad, front wheel, hind wheel) on animal and caretaker quality of life (QOL) for each species.

Species Quad (positive/total) Front wheel Hind wheel
(positive/total) (positive/total)
Animal QOL Dog 140/260 105/223 323/435 <0.001
(54%)° (47%)° (74%)*
Cat 59/88 41/89 24/38 0.014
(67%)* (46%)° (63%)™
Rabbit 3/11 7121 5/13 0.85
(27%) (33%) (39%)
Caretaker QOL Dog 143/260 111/223 304/433 <0.001
(55%)" (50%)" (70%)*
Cat 59/87 42/89 28/38 0.0035
(68%)* (47%)° (63%)*
Rabbit 6/11 7121 5/13 051
(55%) (33%) (39%)

Percentages with different superscripts (eg. ab) indicate statistical differences between the columns. Rabbit responses were not included in the Tukey-Kramer least square means comparison.

responses for the six most common brands." > ** > ¢ For dogs, there was
an inverse relationship between size and ease of cart loading. As size
increased, placement became more difficult (p <0.001).

3.1 Quality of life

For dogs and cats, there was a significant improvement in the
quality of life of both animals and caretakers. Dogs were reported to

1 Walkin' Pets, 105 Route 101A, Suite 18, Amherst, NH 03031.

2 Eddie’s Wheels, Eddie’s Wheels Custom Dog Wheelchairs 140 State Street,
Shelburne Falls, MA 01370.

3 K9 Carts, Paw Prosper Company, 2,851 Placida Rd., Units A & B Englewood,
FL 34224.

4 Doggon’ Wheels, Doggon’ Wheels LLC, 1032 Irving St #501, San Francisco,
CA 94116.

5 Ruff Rollin’, 1,505 14th Street SW, Suite #103, Great Falls MT 59404.

6 Best Friend Mobility, 279 Hwy 57S STE4, Little River, SC 29566, USA.
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have an improved quality of life in 62% of responses (p <0.001) for
animal quality of life and 61% for caretaker quality of life. Cats were
reported to have improved quality of life in 57% of responses
(p=0.035) and 60% for their caretakers (p=0.0028). For rabbits, there
was not a majority response to improvement in quality of life for either
the animal (35%, p=0.04) or the caretaker (39%, p =0.14). The specific
values are listed in Table 2.

The quality of life responses related to the type of cart and
species of animals and caretakers are detailed in Table 3. For dogs
and cats, there was a statistically significant improvement in quality
of life for both the animal and caretaker when using both quad
carts (4 wheels) and hind wheel carts, but not front wheel carts. For
dogs, use of hind wheel carts had a statistically significant
improvement when compared to quad or front wheel carts for
animal quality of life. In cats, quad carts had a statistically
significant improvement in animal quality of life when compared
to front wheel carts. There was no statistical difference between
hind wheel carts and either quad or front wheel carts for cats.
When considering caretaker quality of life, there was a statistically
significant improvement in quality of life for both quad carts and
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TABLE 4 Complication rates associated with assistive mobility cart use by species.

10.3389/fvets.2024.1466405

Species Responses reporting Total responses Complication rate (%), p value
complications [Cl 95%]

All species 782 1,230 64% (61, 66%] <0.001

Dog 575 954 60% [57, 63%] <0.001

Cat 166 219 76% [70, 81%] <0.001

Rabbit 33 46 72% [59, 85%] 0.0032

Complication Rate
*#T
p=0.17
*
*
p<0.001 #
p <0.001

Complication rate (percentage)

BRAND 1

BRAND 2 BRAND 3

FIGURE 1

statistically different between brands (p <0.05).

Brand of cart

Complication rate for six most common brands (see text footnotes 1-6) with Tukey grouping of significance. Percentages with different symbols are

BRAND 4 BRAND 5 BRAND 6

hind wheel carts when compared to front wheel carts in both dogs
and cats. There was no statistical difference between quad carts and
hind wheel carts for either of these species.

There was no difference in the reported quality of life between cart
types in rabbits (p=0.51). There was no significant relationship between
the duration of cart use per day and quality of life for animals or caretakers
across all species. There was a direct relationship between animal size and
both positive animal and caretaker quality of life (p <0.001).

Across all species, the majority of caretakers (79%) were likely to
recommend cart use to others. Caretakers who reported improved animal
(89%; p<0.001) and caretaker (91%; p <0.001) quality of life were more
likely to recommend cart use to others.

3.2 Complications

The overall complication rates according to the species are listed in
Table 4. Across all species, 64% reported complications, and 53% of the
complications were wounds. Animals fitted by a veterinarian had a
higher reported complication rate (72%) than those not fitted by a
veterinarian (47%; p <0.001). There was no association between age of
animal and complication rate across all species.

Frontiers in Veterinary Science

Across all cart brands, the complication rate was greater than
50%. The complication rate was significantly lower for Brands 1
and 2 compared to the remaining brands (p <0.001). The specific
percentages of survey response reporting complications for the six
most common brands are reported on Figure 1. There was no
significant relationship between the location of the wounds and the
cart brand (p=0.05).

The most common location for wounds to develop included
the “inside of hind upper leg or thigh” followed by the “inside of
upper front leg or armpit” region and “top of paws/foot” The
specific locations of the wounds are summarized in Table 5.

3.3 Functional tasks

Most animals showed improved functionality when they used
carts. Across all species, a higher percentage of animals were reported
to have an easier time performing the functional tasks, apart from the
ability to rest or sleep which was only improved for cats and rabbits.
Improvement in the ability to play had the highest positive response
rate across all species. Table 6 outlines the results of functional task
performance across all species. There was no association between time
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TABLE 5 Location of wounds associated with assistive mobility cart use.

10.3389/fvets.2024.1466405

Location Number of wounds Percentage of total wounds
Top of paws/foot 87 14%
Inside of hind upper leg/thigh 175 28%
Inside of upper front leg/armpit 136 22%
Belly 76 12%
Back 62 10%
Tail 39 6%
Head or Neck 42 7%
Back of ankle/hock 1 0.2%
Other 3 0.5%
Total number of wounds 621

TABLE 6 Improvement in functional task performance across species using assistive mobility carts.

Task Species \CH Total Yes responses (%), [Cl 95%]
Play Dog 723 919 79% (76, 81%]
Cat 177 216 82% (77, 87%]
Rabbit 32 46 70% [56, 83%]
Eat/drink Dog 732 918 80% [77, 82%]
Cat 152 216 70% [64, 76%]
Rabbit 31 46 67% [54, 81%]
Urinate Dog 525 914 57% [54, 61%]
Cat 140 216 65% [58, 71%)]
Rabbit 30 46 65% [51, 79%]
Defecate Dog 493 913 54% [51, 57%]
Cat 140 215 65% [59, 71%]
Rabbit 27 46 61% [47, 75%]
Walk/run Dog 676 914 74% [71, 77%]
Cat 148 215 69% [63, 75%]
Rabbit 24 46 52% [38, 67%]
Rest/sleep Dog 440 914 48% (45, 51%)]
Cat 158 214 74% [68, 80%]
Rabbit 37 46 80% [69, 92%]

of use per day and likelihood for a caretaker to recommend cart use
to another caretaker across all species.

4 Discussion

In this study, the use of assistive mobility carts resulted in a
perceived improvement in the quality of life of dogs and cats, as well
as their caretakers. However, the use of rabbit carts did not improve
the quality of life of animals or caretakers. In general, the goal of using
an assistive mobility device is to improve independent mobility and
interaction with the environment (2). Within animal ownership and
veterinary medicine, there is an inherent dependence between an
animal and its caretaker to meet basic needs (7, 11). Carts can improve
functional independence, thereby alleviating the caregiver burden.

Frontiers in Veterinary Science

If indicated, carts may be used as a temporary aid in recovery or
lifelong. Carts can be used as a part of the rehabilitation process to
help keep animals in a standing position, especially when they are too
weak to maintain this posture (20). As animals rebuild strength and
coordination, cart use can be phased out, particularly in neurological
rehabilitation. Additionally, for animals with severe spinal cord
injuries, carts can assist in the development of reflexive walking by
supporting the animal’s weight along with other gait retraining
physical rehabilitation activities (21-23). However, the use of carts
remains a controversial topic. In Sweden, the use of assistive mobility
carts is illegal because of the ethical concerns associated with
non-ambulatory animals (13). It is not permissible to use carts, even
temporarily, to assist ambulation. Further studies are necessary to
determine which conditions would benefit the most from assistive
mobility carts.

frontiersin.org


https://doi.org/10.3389/fvets.2024.1466405
https://www.frontiersin.org/journals/veterinary-science
https://www.frontiersin.org

Narum et al.

For humans, a variety of assistive devices can be used to improve
independent mobility and comfort. Wheelchairs, walkers, and canes
are analogous to assistive mobility carts for companion animals. In
one study looking at adults with late-life disability, 87% of respondents
stated that their quality of life was “fair,” “good” or “very good” and
that sense of control and dignity had the largest influence on their
quality of life (24). Quality of life was also dependent on the acceptance
of disability and a shift in focus to functionality, as opposed to
limitations. Further research has shown that electric-powered chairs
improve mobility and comfort for severely disabled people, but not
independence or social interaction (3). Another study found that the
use of assistive devices contributes to socioeconomic interaction,
independence, and self-esteem, which are important factors for
dignity (1). Challenges with assistive devices include maintenance
access, infrastructure, costs, and ignorance. The stigma of using the
device in public or at a place of occupation is one of the most prevalent
psychological barriers (25). Assistive mobility carts may also have
similar impacts on the quality of life, as seen in this study, and animals
may face similar barriers to access.

Owners can be hesitant to consider carts out of concern that their
pets will be unable to perform basic functions and thus have a poor
quality of life. However, in this study, owners reported carts allowed
animals to better perform 3 out of 4 Basic Activities for Independent
Mobility (BADIM) and 4 out of 7 Instrumental Activities for Daily
Quality of Life IADQOL) described by Frye et al. (20). In addition to
facilitating independent mobility, play, and eating and drinking, carts
also enable animals to better posture for urination and defecation.
Carts keep animals elevated during elimination and during bladder
expression of incontinent animals (6, 26). In this study, the majority
of caretakers stated they would recommend a cart to other caretakers,
indicating the perceived value of this assistive device.

Fewer dogs had improvement in the ability to sleep or rest when
using the cart compared to those who showed no improvement. The
cart is designed to support a standing posture, and a completely
sternal, or resting, posture is not physically possible during use. Cart
use requires a caretaker to place the animal both in and out of the cart
and supervise use to avoid fatigue or injury. Interestingly, responses
for cats and rabbits reported overall improved ability for the animal to
sleep or rest while in the cart, and this may be due to differences in
size, flexibility, or conformation compared to dogs. Further
observational studies are needed to better understand differences in
the performance of functional tasks across companion animal species.

In terms of quality of life, there was improvement for both
animals’ and caretakers’ quality of life for both quad and hind wheel
carts. There was not a reported improvement in quality of life for
either the animal or caretaker across all species for front wheel cart
users. This may be related to differences in weight-bearing between
the forelimbs and hindlimbs. In healthy dogs, the forelimbs bear
approximately 60% of the body weight and the hindlimbs bear
approximately 40% (27). For this reason, it may be easier for animals
to acclimate to a hindlimb cart. For quad carts, it is possible that
having the animals supported into a standing posture can make
them more interactive with their surroundings and able to move
with assistance or independently which would lead to improved
quality of life. We suspect large dogs had the most improved animal
and caretaker quality of life due to the alleviation of the greater
physical burden of carrying a larger dog compared to smaller breeds.
Many large breed dogs may appreciate the independence of cart
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activity versus a small breed dog who may be accustomed to
being carried.

All assistive devices carry a risk of complications and failure of
acceptance. In studies investigating veterinary prosthetic or orthotic
use, skin sores, device failure or poor acceptance or compliance are
commonly reported (8, 9, 28, 29). Behavioral or compliance issues
may arise if the animal does not want to use the device or if the
caretaker is unable or unwilling to assist the animal into the device.
Specifically trained veterinary personnel with knowledge of assistive
mobility carts may be used to alleviate acceptance or compliance issues.

The overall complication rate (64%) in this study was similar or
lower when compared to what is reported in veterinary prosthetic and
orthotic literature. In a study on socket prostheses, the short and long-
term complication rates were 62 and 19%, respectively (9). In another
study on both orthoses and prostheses, 91% of patients experienced at
least one complication (8). The most common complications cited were
skin complications, mechanical issues and non-acceptance by the patient.

In the current study, the most common location for wounds to
develop was the inner thigh, followed by the axillary region and the
tops of the paw or feet. This result is likely due to contact with the
supporting saddle, harness of the cart and contact with the ground.
The saddles are generally constructed out of rubber or other firm
materials. In addition, many animals using carts are incontinent,
posing a greater challenge in maintaining skin hygiene. Further
research into the use of different materials to line these areas is needed
to help reduce wound development in these high-contact areas. A
high prevalence of wounds forming on the tops of the paws is
suspected to be due to the dragging of the paw on abrasive flooring.
Paw wounds can be prevented by applying protective footwear or sling
supports to prevent foot contact with the floor. Species variation in
terms of skin thickness or fur type can contribute to formation of
wounds. Specific carts are generally designed for a specific species of
animal which can also impact the overall fit and lead to wounds or
other complications. Further studies looking into these variables are
needed to better understand the impact on wound development.

We were surprised to find that dogs who were fitted by a
veterinarian experienced a higher incidence of complications. This
may in part be due to selection bias; more challenging cases may
be more likely to present for veterinary care. Another consideration is
the variability of veterinary training. Rehabilitation is not included in
the core veterinary curriculum of most veterinary schools, and thus,
veterinarians generally lack exposure to assistive devices. Training
programs range from rehabilitation certification to board certification
(Diplomate of the American College of Veterinary Sports Medicine
and Rehabilitation). Even with advanced rehabilitation training,
assistive mobility cart fitting education is not standardized. Moreover,
veterinarians often only observe animals in a clinic setting, limiting
the ability to troubleshoot acclimatization and fitting challenges that
may occur exclusively in the home environment.

Positive reinforcement and physical rehabilitation focused on the
appropriate device use are generally recommended to improve
success. Behavioral acclimation to ensure cart acceptance is critical,
especially in cases when a cart is the only way an animal can ambulate
independently (4). Future prospective studies investigating the impact
of rehabilitation programs guiding cart use are warranted.

There were several limitations inherent to the survey-based nature
of this study. Information was self-reported by caretakers and medical
indications were not confirmed via medical records. This can especially
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impact the reason for use and complication variables. There could have
been a selection bias of respondents based on their experiences with cart
use. Caretakers with very good or very poor experiences may be more
likely to participate in the survey. Additionally, incentivized surveys can
be susceptible to spurious or “bot” responses. To limit this possibility, a
“bot” response detection service from the Qualtrics platform was applied
to filter sham responses. Survey question interpretation was dependent
on the participant and may have been variable. This may have influenced
responses and may have differed from the author’s intended goal of the
question. The single-use survey format may have excluded additional
data from animals that have used multiple brands or types of carts. The
use of binary response (yes/no) questions may have oversimplified more
nuanced answers and should be avoided in future surveys to avoid
leading questions. Another limitation was not requesting the training
levels of the veterinarians involved in the cart fitting. Future studies are
required to investigate the impact of how guidance from a board-
certified veterinary sports medicine and rehabilitation specialist impacts
cart complication and acceptance rates.

5 Conclusion

Based on this survey study, assistive mobility carts improved the
quality of life of dogs and cats with mobility disorders and of their
caretakers. There was no improvement in quality of life for the majority
of rabbits or their caretakers. Carts are generally well-accepted and
facilitate activities of daily living. Similar to veterinary orthotics and
prosthetics, wounds are the most commonly reported complication.
Future studies exploring the impact on patient outcomes and factors
influencing success, acceptance and complication rates are needed to
guide clinical recommendations.
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