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ABSTRACT
The guidelines are an update and extension of the AAHA Canine Life Stage Guidelines published in 2012. A noteworthy
change from the earlier guidelines is the division of the dog’s lifespan into ﬁve stages (puppy, young adult, mature adult,
senior, and end of life) instead of the previous six. This simpliﬁed grouping is consistent with how pet owners generally
perceive their dog’s maturation and aging process and provides a readily understood basis for an evolving, lifelong
healthcare strategy. The guidelines provide the following recommendations for managing 10 health-related factors at
each of the ﬁrst four canine life stages: lifestyle effect on the patient’s safety, zoonotic and human safety risk, behavior,
nutrition, parasite control, vaccination, dental health, reproduction, breed-speciﬁc conditions, and a baseline diagnostic
proﬁle. (J Am Anim Hosp Assoc 2019; 55:267–290. DOI 10.5326/JAAHA-MS-6999)
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Introduction

valid. However, categorizing the dog’s lifespan into four segments makes

The purpose of these guidelines is to provide a comprehensive

clinical protocols easier to implement and, very importantly, simpliﬁes

structure for both practice teams and pet owners that supports in-

the pet healthcare dialog between the practice team and its pet owners.

dividualized recommendations which promote healthy longevity
throughout a dog’s different life stages. Speciﬁc objectives of the

Broadening the focus on the individualized approach to the
veterinary visit.

·

Emphasizing preventive healthcare strategies and recommendations based on age, size, lifestyle, and breed of the dog.

·

Providing a framework and outline on focused areas of healthcare that are important during the maturation pathway at each
canine life stage.

·

Providing resources and relevant information for practice
teams to enable them to develop an individualized preventive
healthcare plan for each dog.

·

have an understanding of how a dog’s life stage forms the basis for
patient-speciﬁc healthcare recommendations. Thus, there is a dual ra-

guidelines include

·

Everyone in the practice, including technicians and support staff, should

Providing information and communication strategies to “make
compliance easy” by facilitating adherence to recommendations
that protect canine and human health.
Organizing a canine patient’s lifespan into distinct life stages is a

way of recognizing that a dog’s physiology evolves as he matures,
requiring different approaches to healthcare as the animal progresses from puppy to senior pet. The patient’s life stage becomes a
clinical tool that guides the clinician’s risk assessment and preventive
healthcare and treatment strategies. Equally important, the life
stages described in these guidelines also represent a useful framework for explaining individualized pet healthcare to the pet owner.
For example, a pet owner who understands why a puppy has dif-

tionale for the four life stage approach to managing the canine patient,
simplifying implementation of and adherence to clinical protocols and
facilitating client communication, which is the key to compliance.
The life stage guidelines represent a framework for the clinician but
are not intended to be all inclusive. The AAHA website (aaha.org/
caninelifestage) contains useful supporting information and resources
for using life stages to guide preventive healthcare and treatment protocols for the canine patient.

Deﬁnition of Life Stages
For practical purposes, rather than attempt to calculate age equivalents to humans, the task force suggests that life stage be deﬁned
both by age and characteristics (Table 1). Life stage divisions, although arbitrary, provide a framework for creating individualized
plans for preventive care speciﬁc to each dog’s needs at the appropriate time. Table 1 provides broad-based deﬁnitions of the four life
stages used in these guidelines.
These guidelines focus on life stages that require different approaches to preventive care. The spectrum of care within each life stage
is affected by the age, size, lifestyle, health status, and breed of the dog.3–5
Physiological and behavioral developmental periods do not start and
end abruptly, but phase in and out gradually. Within each life stage
category there will also be variation that demands clinical judgement.

ferent dietary, vaccination, behavioral, or dental care needs com-

Because variation increases toward the latter years, estimates of in-

pared with an adult dog is more likely to comply with the practice

clusive ages are not uniform and therefore are not proposed for the

team’s recommendations at each life stage.

life stages of mature adults and seniors. Estimation by the practice

These guidelines complement earlier canine life stage guide-

team of an individual dog’s lifespan, generally predicted by breed

lines1 published in 2012, as well as the more recently released,

lifespan, permits more accurate targeting of life stage–speciﬁc pre-

AAHA/IAAHPC End-of-Life (EOL) Care Guidelines published in

ventive care.6 Table 2 provides a checklist of items to discuss with

2016. The EOL Guidelines recommended that the terminal stage of

each pet owner based on life stage. Table 3 offers suggestions for

a patient’s life should be considered a distinct life stage because of

resources to help predict longevity in various common breeds.

the unique patient and client considerations required during EOL.
portance of the EOL stage, we encourage practice team members to

Using Life Stages to Individualize
Patient Care

become thoroughly knowledgeable with the EOL guidelines, too.2

Each member of the veterinary team plays a vital role in providing

These guidelines will not discuss the EOL, but because of the im-

Although the 2012 guidelines can be considered a companion ref-

individualized patient care to dogs regardless of life stages. At all life

erence to the newer guidelines, an important distinction between the two is

stages, pet owners should be encouraged to acclimate dogs to safe

the task force’s decision to reduce the number of canine life stages (pre-

travel in an automobile and/or carrier prior to the veterinary visit.

EOL) from six to four. Note: All subsequent discussion of the number of

The team should require all pet owners to restrain dogs on a leash or

the life stage categories will focus on and refer to the four life stages

in a carrier upon entering the practice and arrange the reception area

preceding EOL. The physiologic basis for six canine life stages remains

to minimize encounters with other animals. Planning appointments
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a searchable medical record system which allows easy and clear

TABLE 1

depiction of important patient parameters (e.g., weight, vital pa-

Proposed Canine Life Stage Deﬁnitions

rameters, clinical pathology values) over the life of the patient. This

Stage

Deﬁnition (Length of Time)

type of system facilitates clear communication between team

Puppy

Birth to cessation of rapid growth (w6–9 mo, varying with
breed and size)

Young adult

Cessation of rapid growth to completion of physical and social
maturation, which occurs in most dogs by 3 to 4 yr of age

Mature adult

Completion of physical and social maturation until the last 25%
of estimated lifespan (breed and size dependent)

Senior

The last 25% of estimated lifespan through end of life

consultation and physical exam at every visit using the entire practice

End of life

Terminal stage (depends on the specific pathologies)

team. Life stage information contained in Table 2 can guide the

members and the pet owner.

Life Stage–Based Approach to the Consultation and
Physical Exam
We can’t overemphasize the importance of a thorough individualized

practice team through the relevant components of the visit. The length
to minimize wait time, separating animals in the waiting room, and/or

of the visit should be based on the life stage of the dog. For example, a

moving dogs directly into a quiet, calm environment can help to

ﬁrst puppy exam and a senior exam could require an extended period

decrease dog and owner anxiety. Furthermore, for known anxious,

of time. The physical exam should include the ﬁve vital assessments

fearful, aggressive, or premedicated animals, a strategy should be

(temperature, pulse, respiration, pain, and nutrition) as well as items

devised that potentially involves initial contact outside the building and

listed in Table 2. Reproductive status, pain score, thoracic auscultation,

entering/exiting through a door that avoids the client waiting area.

gait analysis, and body mapping should also be included in the exam.

The entire veterinary team should be trained in stress-reducing

Results should be recorded using a standardized scoring system (e.g.,

handling techniques and, as appropriate, use positive reinforcement

for pain evaluation, osteoarthritis staging, pruritus scores) to aid in

(e.g., food, treats, toys, mats) to facilitate the physical examination,

communication, trend surveillance, and continuity of care.15

diagnostic sample collection, and treatment implementation.

7,8

A

Puppies will have frequent visits based on their origin (shelter vs.

calm, quiet body language and voice as well as canine pheromones

breeder), reproductive consultation, client education needs, preventive

may be helpful alone or in conjunction with other techniques to

care, and as recommended in the AAHA Canine Vaccination Guidelines,

decrease patient stress and fear.

7,9,10

For more anxious dogs, previsit

AAHA/American Veterinary Medical Association (AVMA) Preventive

anxiolytics or sedation should be used to reduce patient stress and

Healthcare Guidelines, AAHA Canine and Feline Behavior Management

7

fear as well as provide safety for the veterinary team. Should undue

Guidelines, and AVMA/AAHA position statements (these publications

stress or fear develop in the dog, consider sending the dog and pet

are cited in their respective sections of these guidelines). Encourage a

owner home, using positive reinforcement techniques only during

consultation and physical exam for young adults semiannually to an-

the visit, and consider rescheduling with previsit anxiolytics.

nually and working dogs semiannually. Use open-ended questions to

Formal communication training, including relationship-

explore lifestyle-social changes that will affect individual care. Mature

centered communication, should be encouraged for the entire vet-

adults should have semiannual-to-annual exams, annual minimum

erinary team to develop optimal communication skills. Pet owners

database (Table 4), and exploration of biomedical as well as lifestyle-

want to be involved in the decision-making process (shared decision

social changes using open-ended questions to aid in early disease de-

making) through explaining their dog’s condition, available options

tection. The senior dog should have at least semiannual exams and

including a recommended option, and respect of the decision they

minimum database (Table 4) including similar information gathering

make in partnership with their veterinarian.11 To achieve a shared

as the mature adult with additional importance placed on empathizing

decision, the veterinary team should gather information use open-

with the pet owner and exploring their concerns and goals for their pet.

ended questions (who, what, when, where, why?) and two-way

Early detection of disease at the mature adult and senior life stage can

communication. Implementation of two-way communication

be achieved through eliciting the pet owner’s concerns and perspective,

requires strategies to listen to and conﬁrm the pet owner’s per-

thorough physical examination, and observing trends in vital assess-

spective (e.g., reﬂective listening) and asking follow-up questions

ments.16 This approach allows for earlier intervention in otherwise

based on information already gathered during the visit.

11

Com-

munication with empathy, reﬂective listening, and two-way com-

healthy-appearing dogs as well as increased lifespan and pet owner
satisfaction.12,13,16

munication by the veterinary team will result in improved clinical

Working and service dogs may require more frequent visits as

12–14

a result of their high-performance nature and genetics.17 These

Historical and physical exam information should be documented in

animals not only provide companionship but also ﬁll important

outcome as well as pet owner and veterinarian satisfaction.
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General
(PE and
consultation)*

Document and review trends on
important clinical parameters in
the medical record

Provide or recommend appropriate
client education online resources

Frequency visit recommendations

Consult about any current medications
and supplements, nutraceuticals, herbs

Boarding/grooming advice

Transportation advice – safety
(restraint), motion sickness, anxiety

Thorough physical exam should include
the 5 vital assessments: TPR, pain, and
nutritional assessment (which includes
body weight, BCS/MCS)

All

Discuss future exam frequency q 3–4 wk

Address the special needs of
working/service dogs

Young Adult

Mature Adult

If sedated or
anesthetized for
any procedure,
this is an
opportunity for a
more
comprehensive
physical exam
(oral, abdominal
palpation,
orthopedic
evaluation, etc.)

Body mapping

Senior

6–12 mo

6–12 mo

Educate clients
on the need for
more frequent
examinations
(at least every
6 mo) in
conjunction with
appropriate
diagnostic
screening tests.

Educate owners on signs of early orthopedic disease and OA. Collect pet owner
observations of mobility and activity at home. Evaluate for the presence and stage
of OA during PE.

Evaluate congenital disorders

Microchip/permanent identification

Puppy

Canine Life Stage Guidelines Checklist of Items to Discuss, Review, Check, and Perform

TABLE 2

Zoonoses and
human
safetyy

Lifestyle and
safety risk
assessment

All

JAAHA.ORG

Discuss risks of raw food

Feces removal from environment

Bite prevention education

Family member risk factors to zoonotic
disease transmission

Clients should be informed on zoonotic
risks relevant to their pets, themselves
and family members, including but not
limited to common endoparasites
(e.g., hookworms, roundworm,
tapeworms), dermatophytosis,
toxoplasmosis, geographically relevant
ectoparasite-transmitted diseases,
rabies, Salmonella, and Campylobacter
spp.

Exposure to toxins (plants/hazards),
infectious, and parasitic disease
(boarding, grooming, dog parks,
geographic location, travel, exposure
to other animals)

Housing, confinement, temperature,
humidity, and sanitation including
general safety considerations

Exposure to other animals
(wild/domestic)

Exercise/mental stimulation/ enrichment
appropriate for age, breed, and
temperament

Discuss/emphasize daily exercise needs
appropriate to age, breed and
temperament

TABLE 2 (Continued )
Young Adult

Increased awareness of hazards at this age (plants, puppy-proofing, foreign body awareness)

Puppy

Mature Adult

Senior

Increase
awareness of
the impact of
mobility or
vision issues in
responding to
environmental
challenges
(ability to move
out of the heat,
cold, navigate in
the dark)

Evaluate
necessary
environmental
adaptations for
mobility, sight,
and hearing

2019 Canine Life Stage Guidelines
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Nutrition**

Behavior

x

All

Puppy

Discuss establishing a feeding schedule and good
feeding and watering habits

Conduct screening or extended
nutritional assessments as indicated.
See AAHA Nutritional Assessment
Guidelines for additional information

Evaluate the feeding schedule, food
choice, and quantity

Modify diet per BCS/MCS

Use of medical records for trends/
weight, BCS/MCS

Discuss supplement use

Evaluate breed and size for targeted nutrition

Regularly evaluate for needed change in
nutrition/diet based on reproductive and
health concerns

Encourage appropriate socialization based on the
individual

Discuss the benefits to crate training relative to
housetraining, safety, and comfort

Discuss bite inhibition

Evaluate emotional and behavioral
history

Educate on selecting appropriate trainers

Ask open-ended questions about
changes and any specific client
concerns
Address desensitization/ grooming needs

Identify problem behaviors that need further
treatment

Discuss normal behavior

Advise that behavior recommendations
and consultations are available

Educate on sensitive periods

Begin socializing and handling from neonate

Specific evaluations for behaviors of
concern

Fear and stress-reducing handling and
previsit anxiolytics

TABLE 2 (Continued )
Young Adult

Identify and
address
comorbidities

Emphasize weight control and benefits to overall health; discuss the ideal weight and muscle
condition for the patient.

MCS is especially important to evaluate
as it pertains to mobility in aging dogs

Encourage adult training and active lifestyle based on the individual.

Recommend continued training classes for behavior, socialization, and
well being

Establish target weight range based on BCS and
MCS; important to discuss risk of weight gain
after sterilization

Senior

Routine evaluation for cognitive
changes, anxiety/phobias and cognitive
dysfunction

Mature Adult

Ask open-ended questions regarding behaviors that often result in
relinquishment or euthanasia (house training, separation anxiety, unruly
behaviors, storm and nose phobias, aggression, social relationships)

Evaluate current behaviors of concern in relation
to normal behavior

Vaccinationsyy

Parasitology

All

Puppy

Mature Adult

Evaluate current information about use
of serology/vaccine titers

Evaluate risk assessment and use of
non-core vaccinations as indicated, as
per current AAHA guidelines

Perform routine examination for fleas
and ticks

Year-round flea and tick control per
CAPC Guidelines. AAHA/AVMA
Preventive Healthcare Guidelines
acknowledge clinical discretion based
on risk assessment for tick control.

Where risk of exposure is sustained, administer a single dose 1 yr following completion of the
initial 2 doses, then annually thereafter or as indicated by duration of immunity studies per label.

Continue appropriate NONCORE vaccines per current guidelines and re-evaluate lifestyle
and exposure risk: Bordetella bronchiseptica, Borrelia burgdorferi, Influenza (H3N8, H3N2),
Leptospira (4-serovar):

Rabies: Administer a single dose of vaccine. In most states and provinces, veterinarians are
allowed discretion in administering either a 1-yr or a 3-yr labeled rabies vaccine.
The interval between subsequent doses is determined by the product label of the last vaccine
dose administered (i.e., either 1 yr or 3 yr). For state-specific information on rabies
immunization and law, www.rabiesaware.org

Distemper, Adenovirus-2, Parvovirus, +/- Parainﬂuenza: Administer a single dose of a
combination vaccine within 1 yr following the last dose in the initial vaccination series.
Administer subsequent boosters at intervals of 3 yr or longer.

Continue CORE vaccines per current guidelines:

Test annually for tick-borne infections beginning at 7–12 mo

AAHA/AVMA Preventive Healthcare Guidelines recommend year-round flea control and tick
control based on risk assessment.

The frequency of antibody testing should be based on clinical judgement but is reasonable to
perform antibody testing at least as often as the interval or booster vaccination.

Consider antibody titer testing for the purpose of determining protection from infection from CDV, CPV, and CAV2:
Measuring antibody levels (quantitative or qualitative) provides a reasonable assessment of protective immunity against CDV, CPV, and CAV2.

Core and noncore (if indicated) vaccines finishing
at 16–20 wk

Start on flea and tick control as early as label
allows (usually 6–8 wk)

CAPC recommends year-round control for fleas and ticks throughout all life stages.

Test annually for heartworm infection beginning at 7–12 mo of age

Continue on heartworm preventive throughout all life stages

Start on heartworm preventive as early as label
allows, no later than 8 wks of age.

Year-round heartworm preventive per
CAPC and AAHA/AVMA Preventive
Healthcare Guidelines

Senior

Perform fecal examination for intestinal parasites 1–4 times/yr depending on lifestyle and use
of preventives.

Continue year-round control for intestinal parasites

Young Adult

Discuss high prevalence of intestinal parasites in
puppies; perform more frequent fecal
examinations in the first year of life

Early deworming beginning at 2 wk of age and
repeating every 2 wk until started on year-round
control

Discuss prevalence in puppies and zoonotic
potential

Perform routine fecal examination for
intestinal parasites

Year-round control of intestinal
parasites per CAPC/CDC and AAHA/
AVMA Preventive Healthcare Guidelines.

TABLE 2 (Continued )
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Consider DNA tests for breed
identification in mixed breed dogs to
determine risk factors for breedspecific diseases or tendencies.

Evaluate and report findings for
genetic/ developmental disorders/
diseases that occur at higher
frequency in certain breeds (e.g.,
osteoarthritis, neoplasia).

Verify and document neuter/intact
status.

Examine genitalia of intact and neutered/
spayed animals

Perform oral exam and document
assessment of dental condition

Young Adult

Mature Adult

Senior

Evaluate the progression of any
periodontal disease. Perform conscious
and unconscious oral evaluation as
indicated.

Full mouth radiographs, dental cleaning/polishing, charting and scoring per AAHA Dental Care
Guidelines for Dogs and Cats.

Consider 1stdental cleaning, oral exam and
dental charting especially in dogs with
malocclusions or unerupted teeth and in smaller
breeds with crowded dentition. Evaluate gingival
health, accumulation of plaque and calculus;
missing permanent teeth should have intraoral
dental radiographs taken to confirm that the
teeth are truly not present.

Educate new owner on breed-related
considerations, including breeds predisposed to
allergic skin disease. Screen for abnormalities of
dentition, portosystemic shunt, orthopedic,
respiratory, and cardiovascular systems

Screen for orthopedic, ophthalmic, renal,
hepatic abnormalities

Discuss inherited disorders for all dogs in which breeding is being considered.
Screen for
neoplasia risk,
renal, hepatic,
endocrine,
cardiovascular
abnormalities

Screening for
neoplasia and
late-onset
disorders;
ongoing
management
of breed-related
conditions

Intact animals: Evaluate reproductive health including prostate, testes, mammary gland. Obtain history of female dog heat cycles

Intact animals: Discuss hazards of roaming, appropriate breeding frequency, genetic counseling, and breeding ages (start and
finish); consider Brucellosis testing.

Examine for midline tattoo or place midline tattoo after spaying.

Review literature about advances in temporary contraceptive techniques.

Spay/neuter discussion or breeder planning/ consult.

Home oral hygiene training can be started in
puppies with erupted, permanent dentition.
Juvenile patients actively exfoliating deciduous
teeth may experience discomfort associated with
home dental care efforts and negative
experiences should be avoided.

Evaluate developmental anomalies, permanent dentition

Discuss acceptable chew toys for dental health/safety.

Evaluate deciduous dentition; persistent deciduous teeth; extra or incomplete dentition; oral
development; and occlusion.

Puppy

* Refer to AAHA/AVMA Preventive Healthcare Guidelines.
y
Refer to AAHA Infection Control, Prevention, and Biosecurity Guidelines.
x
Refer to AAHA Canine and Feline Behavior Management Guidelines.
** Refer to AAHA Nutritional Assessment Guidelines for Dogs and Cats.
yy
Refer to AAHA Canine Vaccination Guidelines.
xx
Refer to AAHA Dental Care Guidelines for Dogs and Cats.
BCS, body condition score; CAPC, Companion Animal Parasite Council; CAV2, canine adenovirus-2; CDC, Centers for Disease Control and Prevention; CDV, canine distemper virus; CPV, canine parvovirus; MCS, muscle
condition score; OA, osteoarthritis; PE, physical exam; TPR, temperature, pulse, respiration.

Breed-specific
screening

Reproduction

Dentistryxx

All

Evaluate the existence and adequacy of
home care / daily dental hygiene.

TABLE 2 (Continued )
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TABLE 3
Useful Online Resources for Canine Life Stage Management
Source

URL

Information

American Veterinary
Dental College

www.avdc.org

Dental information for veterinarians and pet owners

AAHA

www.aaha.org/aaha-guidelines/what-are-aahaguidelines/

Anesthesia, dental care, nutritional assessment, pain management, senior
care, and vaccination guidelines

www.aaha.org/about-aaha/aaha-position-statements/

Positions on frequency of veterinary visit, animal welfare, and
microchipping

www.acvn.org

List of board-certified veterinary specialists in nutrition who can provide
nutritional consultation

American College of
Veterinary Nutrition

Downloadable booklet for pet owners on nutritional needs of dogs
Updated links to resources for diet formulation and analysis
American Heartworm
Society

www.heartwormsociety.org

Prevalence, diagnosis, and treatment of heartworm disease

American Veterinary
Medical
Association

https://www.avma.org/public/PetCare/Pages/default.aspx

Position statements (microchip, dog bite prevention, animal welfare, travel
with animals)

www.avma.org/news/issues/recalls-alerts/pages/
default.aspx

Recalls and alerts issued regarding pet and animal feeds

www.dacvb.org

Position statements, (e.g., puppy socialization)

American College of
Veterinary Behaviorists

Information on dog bite prevention, selecting a trainer
University of Prince
Edward Island

cidd.discoveryspace.ca

Diseases by breed/inheritance

Centers for Disease
Control and
Prevention

http://www.cdc.gov/parasites (human)

Guidelines for Veterinarians: Prevention of Zoonotic Transmission of Ascarids
and Hookworms of Dogs and Cats
Information about ecto-and endo-parasites

http://www.cdc.gov/parasites/ascariasis(human)

Information about ticks and tick-borne infections

http://www.cdc.gov/parasites/animals.html
http://www.cdc.gov/ticks/
https://www.cdc.gov/healthypets/index.html
https://stacks.cdc.gov/view/cdc/5908
Companion Animal
Parasite Council

www.capcvet.org

Internal parasite guidelines

FDA Center for Food
Safety and
Applied Nutrition

https://www.fda.gov/about-fda/fda-organization/officefoods-and-veterinary-medicine

Regulatory and safety issues, adverse event reporting, meetings,
industry information

FDA Pet Food Sites

https://www.safetyreporting.hhs.gov/

Information, links, food safety issues, recalls, pet food labels, selecting
nutritious foods, handling raw foods

https://www.fda.gov/animal-veterinary/animal-foodfeeds/pet-food
Pet Food Institute

https://www.petfoodinstitute.org

Information on ingredient definitions, labeling regulations, current issues in
pet food

University of Cambridge

http://www.vet.cam.ac.uk/idid/

Inherited diseases in dogs database
(Table continued)
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TABLE 3 (Continued )
Source

URL

Lifespan calculators or
databases for
purebred dogs

Information

Institute of Canine Biology
https://www.instituteofcaninebiology.org/lifespan.html

Charts listing the average life spans of various purebred dogs

AKC: How long do dogs live?
https://www.akc.org/expert-advice/health/how-long-dodogs-live/

service roles. Working and service dogs must maintain optimum

owner in identifying and evaluating the potential for hazards,

health and speciﬁc physical abilities to be available to perform

such as

their special roles. Pet owners with these high-performing dogs

·

Home and environmental toxins including toxic plants and
medications

may opt for more frequent evaluations or speciﬁc preventive care
protocols.
Practitioners should familiarize themselves with AVMA and
AAHA position statements regarding such procedures as ear cropping, tail docking, dew-claw removal, and ownership of wolf-dog
hybrids.18,19

Pet Lifestyle and Safety Assessment

·
·
·
·
·
·

Electric cords
Potential foreign bodies
Human consumables toxic to pets (e.g., xylitol, raisins)
Temperature extremes
Vehicle transport (restraint, temperature extremes)
Physical hazards (e.g., sharp objects, thorns, bodies of water
such as pools and ponds)

Safety hazards vary with the patient’s life stage and lifestyle as well

·

Wildlife or other animals (infectious disease transmission, attacks, or ﬁghting)

as with impairments of mobility, hearing, or vision. Guide the pet

TABLE 4
Conduct Testing Based on Signalment and Findings in Physical Exam and History
Recommendations by Age
Tests

Puppy

Young Adult

Mature Adult

Senior

Fecal testing for parasites

4 in the
first year

Tick-borne disease

N/A

Heartworm

N/A

Annually; initial test is especially
important to evaluate preownership status

CBC (hematocrit, RBC, WBC, differential, cytology,
platelets)

N/A

Consider for initial baseline

Annually

Every 6–12 mo

Chemistry screen

N/A

Consider the minimum panel for initial
baseline

Minimum annually
(consider
comprehensive)

Comprehensive
every 6–12 mo

Urinalysis (specific gravity, sediment, glucose,
ketones, bilirubin, protein, occult blood)

N/A

Consider for initial baseline

Annually

Every 6–12 mo

Imaging

N/A

Consider orthopedic radiographic screening
for large-breed dogs

There is not enough support for general
recommendation, but breed-specific
screening may be indicated

1–4 times/yr based on use of preventive product and lifestyle
Annually

At a minimum, include: TP, albumin, ALT, glucose,
BUN, Creatinine, [SDMA if available]

ECG
N/A

Annually

There is not enough support for general
recommendation, but breed-specific
screening may be indicated

These recommendations are based on the opinion of the task force, for apparently healthy dogs and do not include recommendations for preanesthetic bloodwork.
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Especially for new dog owners or new dogs at any life stage,

As discussed in the AAHA Infection Control, Prevention, and

discuss appropriate conﬁnement and control (e.g., leash, collar, chest

Biosecurity Guidelines, the veterinary healthcare team is also at risk of

or head harnesses, crates), including in the home, yard, car, and

acquiring zoonotic infections.30 The practice team should perform

during travel, to prevent the aforementioned dangers. Because free-

proper hand hygiene at all times and alert the team to likely infectious

roaming dogs are at much greater risk for disease and injury, ap-

animals so that possible exposure can be mitigated. Wear gloves when

propriate conﬁnement can save the lives of canine pets. Open-ended

there is a potential for contacting a patient’s bodily ﬂuids, excrement,

or probing questions during history-taking may indicate whether the

or when having direct or indirect contact with a potentially infectious

pet is at risk as a result of inappropriate conﬁnement, dog ﬁghting, or

patient. Particular caution, including limiting the dog’s movement

hoarding conditions. Contact animal control authorities if any pet

around the hospital, should be taken when examining dogs who may

welfare violations or concerns are identiﬁed.20

be infected with a zoonotic disease based on appropriate history-

Safety also includes planning for care in the event of owner or

taking or clinical signs. Case examples include ill animals with an

pet illness, accident, or natural or human-caused disasters. Discuss

unknown history or overdue vaccination status for rabies and lep-

healthcare ﬁnancial planning, disaster preparedness, and estate

tospirosis, especially in the face of neurologic, urinary, or hepatic

planning with pet owners where appropriate. Encourage appropriate

clinical signs. Additionally, care should be taken when examining

registration and identiﬁcation of the pet, including discussing the

dogs with dermatologic changes suggestive of Microsporum canis in-

value of microchipping, external identiﬁcation tags, and licensing.21

fection or dogs with a history or high likelihood of a zoonotic mul-

Readable, current identiﬁcation increases the chance of recovery of

tidrug resistant infection (e.g., methicillin-resistant Staphylococcus

lost dogs.22,23

aureus). Although test speciﬁcity is less than ideal, brucellosis status

Puppies and young adults are inclined to investigate and explore,

should be evaluated in those dogs at risk. Risk factors for Brucella

so help pet owners develop increased awareness of hazards at these

canis may include sterilization timing (i.e., currently intact or altered

“Puppy-proof ” the environment by regularly putting

later in life), environment (i.e., living in or adopted from a shelter or

away toys, clothes, and shoes; ensuring security of trash containers

a country/region where brucellosis is more common), or being used

and accessible closets or cabinets; and stabilizing furniture or items

in a breeding colony without a surveillance program.31,32

life stages.

23–27

that may tip or fall. Daily exercise and mental stimulation may di-

Common zoonotic diseases are described in many textbooks and

minish the tendency to seek novelty from boredom as well as to

review papers and on several excellent websites (Table 3).33,34 Basic

provide health beneﬁts.

preventive care (e.g., internal and external parasite control, vaccina-

Senior dogs undergo declines in mobility, vision, hearing, and

tion) protects both canine and human health and is further enhanced

cognition and may require modiﬁcations to the home environment

by animal and environmental management to prevent pet roaming

to improve safety. Provide traction on ﬂoors and stairs or alter daily

and avoid situations that may lead to dog bite (see “Behavior”). Advise

routines to minimize the need for stair-climbing as appropriate.

pet owners to remove feces promptly and safely. Use secure fencing

Minimize clutter for cognitively impaired dogs who may wander

both to keep dogs safe when outdoors and to exclude wildlife. Be

aimlessly and bump into objects and furniture.28 Be aware that

aware of regionally occurring diseases and ask pet owners about travel

senior dogs may not hear approaching vehicles well, which in-

that might expose their pets to diseases occurring in other areas of the

creases injury risk. They also may not hear approaching people or

country or world. Remain alert to changes in geographic distribution

other pets and may attempt to bite when startled by an unheard

of diseases as incidence and prevalence are continually monitored and

pet or person.

updated.35 Control of zoonotic ascarids is particularly important for
puppies because of this life stage’s greater likelihood for shedding large

Zoonoses and Human Safety

numbers of eggs.36 Toxocariasis caused by human infection with

Veterinarians play a crucial role in protecting dogs, their families, and

Toxocara spp. larvae is a parasitic zoonosis that disproportionately

the public from exposure to zoonotic diseases. Dogs can serve as a

affects children of lower socioeconomic status. Overall human sero-

sentinel for infections shared with humans. Routine evaluation and

prevalence in the United States ranges from 5.1 to 13.9% depending

diagnostic testing to screen pet dogs for disease vectors and zoonotic

on the test used and the population evaluated.37 Most infections re-

29

main subclinical, but severe ophthalmologic and visceral lesions can

infections can enhance recognition of disease risk in people.

Identifying local outbreaks of canine disease may be the ﬁrst indi-

result. In some surveys, case rates are estimated at 1 per 1,000 people,

cation of a new or emerging pathogen that could impact human

with ocular toxocariasis possibly responsible for up to 1% of vision

health. Immune-compromised individuals are at increased risk of

loss.38 Preventive strategies include routine deworming of all dogs,

acquiring zoonotic disease from pets.

prompt removal of feces, and prevention of geophagia.33
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Pet food, particularly raw or undercooked meat, is also a source

exposures on a daily basis during this time period can have

of potential zoonotic agents.39 Many veterinary and human health
organizations, including AAHA, do not advocate or endorse feeding

signiﬁcant beneﬁts later in life.45,46

·

Despite previous recommendations regarding “socialization,” a

pets any raw or dehydrated nonsterilized foods, including treats, that

recent survey indicated only one-third of puppies were receiv-

are of animal origin.40 Practice staff or pet owners can monitor pet

ing exposure to people and dogs outside the home during

food recalls via FDA or AVMA websites. Dogs in pet therapy pro-

critical periods for development.47 Positive and structured ex-

grams or in households with immune-compromised individuals

posure during sensitive periods are necessary for puppies to

(e.g., elderly, children ,5 yr of age, pregnant, or immune-

gain life skills for their future.48,49 Additionally, the AAHA Canine

suppressed individuals) should not be fed raw food or raw treats.

1

and Feline Behavior Management Guidelines state that there is no

Safe food handling should be practiced with all pets. Wash hands

medical reason to delay puppy classes or social exposure until

frequently when handling pet food, avoid feeding pets in the

the vaccination series is completed as long as exposure to sick

kitchen, use bowls designated only for pets, and wash the food

animals is prohibited, basic hygiene is practiced, and diets are

bowls frequently in an area not used by people for preparation or
consumption of human food. Encourage pet owners to check food
packaging for expiration dates and lot numbers to enable product

high in quality.44

·

Veterinarians should advise pet owners regarding sensitive periods
in a puppy’s life such as initial exposure to people, places, animals,

referrals in case of contamination or recall announcements.

and things. Encourage enrollment in an appropriate puppy class
and provide resources that will enable owners to create positive

Behavior

experiences for their pets. Be alert for signs that indicate the puppy

Canine behavior is inﬂuenced by developmental age, experiences,

may need more help with a particular situation; puppies generally

breed, and environment. Although genetics have a signiﬁcant in-

do not “outgrow” their problems.50 Exposure without evaluation

ﬂuence on behavior, individuals are a function of their genetics and

of the puppy’s response to the situation may result in increased

their experiences.41,42 Because behavior problems continue to be a

problem behaviors as a result of sensitization instead of positive

signiﬁcant cause of relinquishment and euthanasia, it is essential
that behavioral evaluations and interventions be incorporated into
each patient’s veterinary visit.43 The veterinarian is the primary

socialization which results in desensitization.

·

professionals as coeducators for the puppy and adult dog.51–53

resource for accurate and current information regarding behavior,
and the AAHA Canine and Feline Behavior Management Guidelines
are a useful resource for evidence-based continuing education for
the practice team.44
The general approach to veterinary visits should attempt to

Advise pet owners regarding selection of appropriate training
For the young and mature adult:

·

The time period between w6 mo and 3 yr of age can be the most

·

Discuss with clients normal breed-speciﬁc behaviors (such as

challenging for owners as the dog matures socially and behaviorally.
predilections for digging or herding), individual exercise needs,

reduce fear, anxiety, and stress using low-stress handling techniques

and appropriate cognitive engagement to create realistic expec-

and appropriate anxiolytics. Evaluations of the patient’s physiological

tations of behavior and help with management of undesirable

and mental state should be made by the veterinary team and

behaviors.

recorded as part of the medical record. This will allow veterinarians
and staff to adjust interactions and approach at future visits.44

·

Ask open-ended questions to identify common unruly behaviors
that tend to occur during this age, such as jumping, barking, and

Because developmental periods do not start and end abruptly,

mouthing. Actively question for symptoms of other undesirable

but rather phase in and out gradually, recommendations in Table 2

behaviors, such as aggression and changes in social relationships,

are a starting point to guide practice teams in behavioral monitoring

as safety and prevention of dog bites are a veterinary responsibility.

and interventions. Each patient should be approached as an indi-

·

Discuss areas of possible fear or anxiety. This may include fear

vidual as opposed to applying a formulaic method. Behavioral

periods, fear or anxiety associated with veterinary visits, and/or noise

recommendations for the four canine life stages include

phobias (such as storms or ﬁreworks). Chronic stress not only affects
the owner-pet bond but also affects the health of the dog.54

For the young puppy:

·

Behavioral development starts prior to arrival in the permanent
home. Breeders can have signiﬁcant inﬂuence on critical behavioral development in the ﬁrst weeks of the patient’s life.
Research shows gentle handling and structured environmental
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For the senior dog:

·

Schedule routine evaluation for symptoms of cognitive changes
and/or dysfunction and track changes in the medical record to
be able to intervene earlier in the patient’s life.55

2019 Canine Life Stage Guidelines

FIGURE 1

Recommended criteria for muscle condition scoring using visual examination and palpation. Reproduced with the kind permission of

the World Small Animal Veterinary Association (WSAVA).
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For all life stages:

·
·
·
·

establishing an appropriate feeding schedule with consideration of

ican College of Veterinary Behaviorists guidelines (www.dacvb.org)

diet, feeding management, and environmental factors. This discus-

Address normal but undesirable behaviors (such as jumping on

sion will continue in the young adult stage, with increased focus on

people)

the target weight, BCS, and MCS. The risk of weight gain with

Address unruly type behaviors such as pulling on leash

sterilization should be discussed when appropriate.60 It is note-

Teach basic manners

worthy that 56% of dogs in the United States are overweight or

Cases that should have referral to a veterinary behaviorist:

·
·
·
·
·

appropriate growth. Each visit should include a discussion on

Refer appropriate cases to a trainer, as recommended by the Amer-

obese.61,62 Emphasis should be placed on the importance of weight

Aggression toward humans or other animals

control and its effect on overall health. A study involving Labrador

Self-injury

retrievers revealed that those who maintained their ideal weight

Profound phobias or fears

through their life stages live an average of 15% longer.62 Clinical

Multiple concurrent diagnoses

experience supports that this likely holds true for other breeds as

Patients who have not responded to the primary care veteri-

well. The importance of trending the BCS, MCS, and weight will

narian’s treatments

continue into the mature adult and senior life stages. MCS becomes
even more important in the aging dog where the potential for re-

Nutritional Assessment

duced mobility exists.63 In the senior dog, there are often comor-

Nutritional assessment should be a part of every visit to the veterinary

bidities that should be considered when performing the nutritional

practice and should use the entire practice team. Evaluation of the

assessment.63

body condition score (BCS), muscle condition score (MCS), and

Once data from the nutritional assessment are obtained, all

nutritional factors can reveal a need for change in the feeding practice.

factors should be analyzed to devise a dietary action plan. This may

MCS scoring is illustrated in Figure 1.56 Factors to be evaluated at each

result in a modiﬁcation to any part of the diet including the amount

visit include animal, diet, feeding management, and environmental

of food fed or environmental factors related to feeding. In many cases,

56,57

factors.

Brieﬂy, animal factors include age, physiologic status,

a modiﬁcation is not required, and monitoring can be implemented.

activity, and disease processes. Diet-speciﬁc factors include type of

The frequency of monitoring will depend on life stage and will be

diet (homemade versus commercially produced, raw or grain-free),

more frequent in growing, lactating, pregnant, senior, service dogs,

amount fed, whether the food has been under recall recently, and

and dogs with a disease process. Pet owner education is paramount,

supplements. Feeding management and environmental factors in-

as there is a wealth of information and misinformation available

clude the speciﬁcs of where and how a dog is fed.56,57

outside of the veterinary practice. Pet owners should be educated as

A complete nutritional assessment is detailed, should involve the

to how to ensure the correct amount of food is provided, how to

entire veterinary team, and may involve a board-certiﬁed veterinary

monitor BCS and MCS themselves, and risks associated with certain

nutritionist. Nutritional assessment is a two-part process: (1) Screening

feeding practices.56,59 Because food intolerance can occur at any age,

evaluation is performed on every animal. Based on the screening, pets

pet owners should be counseled to seek veterinary advice if the dog

that are healthy and without risk factors need no additional nutritional

develops any abnormalities (e.g., gastrointestinal, dermatological)

assessment. (2) Extended evaluation is performed when one or more

before changing food types on their own accord.64 The AAHA

nutrition-related risk factors are found or suspected.

Nutritional Assessment Guidelines for Dogs and Cats are a deﬁnitive

Because of the importance of a consistent practice team approach to nutritional assessment, recommendations, and protocols,

resource for evaluating the nutritional needs of canine and feline
patients at each life stage.56

there is beneﬁt in identifying, training, and utilizing a nutrition
‘champion’ within the practice team. Standardized BCS and MCS

Parasite Control

results should be recorded along with the patient’s weight at each

Despite the widespread availability of safe and effective treatments,

visit. Ideally, these data should be stored in a searchable medical

internal and external parasites remain common in dogs, particularly

58,59

Obtaining nutritional information may require

in those who do not receive routine veterinary care.65,66 Year-round,

an extended consultation or additional data depending on animal,

broad-spectrum control products with efﬁcacy against heartworm,

dietary, feeding management, and environmental factors.

intestinal parasites, ﬂeas, and ticks prevent disease in dogs by pre-

records system.

The dog’s life stage will alter the approach to the nutritional

venting the most common internal and external parasites.67 Regular

assessment. As a puppy, the focus should include evaluation of the

treatment for parasites also decreases environmental contamination

breed and size of the dog to allow for targeted nutrition for

with infective stages, thereby reducing transmission and possible
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zoonotic exposure (Table 2). Treating for hookworms and ascarids is

Vaccination

particularly important in puppies, with deworming beginning as

Technologies used in the manufacturing of vaccines for animals have

soon as 2 wk of age and repeated every 2 wk until routine monthly

expanded signiﬁcantly over the past decade. The number of licensed

treatment is initiated using products with efﬁcacy against intestinal

vaccines continues to grow, driven largely by the need to protect dogs

parasites.66,68 Dogs remain susceptible to intestinal helminths
throughout their life. These infections can be controlled by con-

against emerging pathogens, enhance vaccine safety, and improve
immunogenicity of existing vaccines.83

tinuing monthly deworming year-round for the life of the dog. In

Veterinarians make vaccination recommendations based on many

addition, starting heartworm preventive in puppies as early as label

factors, including the age and the lifestyle of each canine patient. Every

allows, no later than 8 wk of age and 2–3 lb of body weight, and

dog should receive immunization with core vaccines for rabies virus,

continuing year-round for the life of the dog, protects dogs from

canine distemper virus, canine parvovirus, and canine adenovirus-

this potentially fatal disease.69

2.82,83 Veterinarians have considerable ability to use biologics in a

Fecal examination for parasites is useful to evaluate compliance

discretionary manner but also should be aware of any state- or

with preventive use, monitor product efﬁcacy, and screen for infection

provincial-speciﬁc restrictions in their veterinary practice act for

with a broad range of internal parasites. Puppies are more likely to

implementing regulations. Customized plans for noncore vaccines are

harbor parasites and thus beneﬁt from several fecal examinations in the

indicated in accordance with existing guidelines.83

ﬁrst year of life.66,70 Screening fecal samples for intestinal parasites at

The recommended core immunization schedule is designed to

least annually is also important in young adult and older dogs, although

protect puppies early in life when they are most vulnerable and before

more frequent testing may be warranted depending on use of pre-

they are exposed to potentially life-threatening diseases. Booster

ventive and overall risk assessment based on lifestyle.67,70 Annual

vaccinations in adult and senior dogs are indicated per current

heartworm testing is also an important part of canine health care. Some

guidelines and may change based on re-evaluating lifestyle and ex-

studies report that the prevalence of canine heartworm infection in the

posure risks.82–86

southeastern United States has increased w20% in recent years.71,72

Vaccines are intended to produce active immunity to speciﬁc

Heartworm testing beginning at 7–12 mo of age allows early detection

antigens. An adverse reaction is an undesirable side effect that occurs

and treatment. Heartworm testing is particularly important for young

after a vaccination. Vaccine adverse reactions can be classiﬁed as local,

adult dogs for which prevention was delayed and for recently acquired

systemic, or allergic. Dog owners should be informed about the

adult dogs with an unknown history of preventive use.67,72

beneﬁts of and risks from vaccines and given an opportunity for

Consistent administration of ectoparasite control products is
important for dogs throughout the different life stages. Although the

questions before each vaccination procedure.
Antibody testing is increasingly being requested for canine

risk of ﬂeas and ticks is not uniform across all geographic areas and

distemper virus, canine parvovirus, and canine adenovirus-2. When

lifestyles, preventives should be in place to protect canine health and

assessing test results, the veterinarian should have a clear under-

limit home infestations and subsequent zoonotic risk.67 In the past

standing of the indications for testing and the interpretation of test

two decades, ticks and the diseases they transmit have increased

results. Antibody testing for the purposes of determining protection

in number and intensity in North America, and several tick spe-

from infection is discussed at length in the AAHA Canine Vaccination

cies have expanded geographically.73–75 Practices should become

Guidelines.83

knowledgeable of the speciﬁc risks in their area. Canine infection
with some tick-borne disease agents, as evidenced by national an-

Dental Care

tibody prevalence surveys, has increased 41–167%.29 Disease, at

With appropriate care, oral and dental disease and associated pain

times severe, has been associated with infection or coinfection with

can be prevented or minimized. Because so many dogs are affected by

tick-borne pathogens.76,77 Tick control products have been shown to

dental and periodontal disease, dental care must be incorporated into

limit transmission of several disease agents in both experimental and

each dog’s preventive healthcare plan and discussed at every visit

natural settings.76–81 For these reasons, the Companion Animal

(Table 2). The oral examination performed on an awake patient

Parasite Council recommends that all dogs be maintained year-

allows the practitioner to design a preliminary treatment plan.

round on broad-spectrum ﬂea and tick control products, and that

However, only when the patient has been anesthetized can a com-

67

plete and thorough oral examination be performed and an accurate

The AAHA/AVMA Preventive Healthcare Guidelines acknowledge the

periodontal disease diagnosis and assessment can be made.87,88 The

appropriate use of tick control protocols based on individual patient

full extent of oral pathology necessitates periodontal probing and

risk assessment.82

intraoral radiography under anesthesia.88 When communicating

dogs be tested annually for infection with tick-borne pathogens.
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with the client, the use of images (i.e., dental radiography, beforeand-after dental cleaning, photographs of common pathology, and

Textbox 2 Concepts to consider when guiding an owner

exam-room photographs using intraoral camera options if available),

on the appropriate age for sterilizing their dog.

and an oral examination with a dental scoring or assessment may help
motivate pet owners to take action before irreversible damage is done
to periodontal tissues or repair becomes extensive.87,89
Each canine breed and life stage presents its own dental needs

1. Association does not conﬁrm cause and effect. Much of
the spay-neuter literature documents association but not
cause and effect.

and concerns. Certain breeds and sizes of dogs have higher incidence

2. Research conﬁrms breed differences in risk factors for

of dental conditions than others.90–93 For breeds predisposed to

many diseases and conditions. Therefore, it may not ap-

certain oral conditions (e.g., small breeds, brachycephalics, and dogs

propriate to apply research ﬁndings on the timing of steril-

with malocclusions), evaluate the need for early intervention and

ization in one breed of dog to all breeds of dogs.

increased frequency of recommended dental procedures.

Additionally, the population of dogs evaluated in one study

Pet owner education is paramount to ensure proper dental care
throughout the dog’s life. Discuss and demonstrate dental home care

may also not be equivalent to that evaluated in another
study.

options at routine preventive healthcare visits, providing visual,

3. The incidence of the conditions attempting to be pre-

verbal and written information of the beneﬁts and simplicity of

vented by sterilization timing should be considered.

effective home care. The Veterinary Oral Health Council registered

For example, osteosarcoma is reported to have an overall

seal identiﬁes products that help retard plaque and tartar.94 Discuss

incidence of 0.2%.164 In comparison, the incidence of

avoidance of hard toys, bones, and chews that could damage teeth,

mammary neoplasia in female dogs who are allowed to

and provide recommendations for safe products. A few minutes of

have one estrus cycle prior to ovariohysterectomy is

chewing are needed for any dental product efﬁcacy and if dogs in-

reported to be 8 percent and 26% percent after a second

gest large pieces, a new dental product is needed.

estrus cycle.117 However, even this example is complicated

Comprehensive veterinary dental care is more fully described in
recently updated AAHA Dental Care Guidelines.88

by other studies that show the population of dogs that are
prone to developing osteosarcoma (primarily large-breed
dogs) may not be the same as those with a predisposition
to developing mammary neoplasia (primarily small-breed

Textbox 1 Recommended Timing for Canine Sterilization

dogs).165,167
4. The morbidity and mortality rates of the conditions

Castration

attempting to be prevented by sterilization timing

Small breeds:
6 months of age

should be considered. Allowing estrus to occur through
delaying ovariohysterectomy increases the risk of mammary

Large breeds:
Wait until growth stops (w9–15 months of age)
Ovariohysterectomy

neoplasia, a disease with high prevalence, higher morbidity
and mortality than the diseases with lower incidence and
less causation (cruciate disease, hip dysplasia, urethral

Small breeds:
Prior to anticipated heat cycle (5–6 months of age)

sphincter mechanism incompetence, lymphoma, osteosarcoma, hemangiosarcoma)

Large breeds:
5–15 months of age*

5. Knowledge of individual breed variation of timing of

Note:

ﬁrst estrus will help in determining optimum age for

Small breeds: , 45 lbs projected adult bodyweight

ovariohysterectomy. The age at which ﬁrst estrus occurs

Large breeds: $ 45 lbs projected adult body weight

varies among breeds from 4 months in some small breeds

*Use clinical discretion combined with comprehensive owner

to 24 mo in some large breeds, but in general occurs later

education (see Textbox 2) in an effort to balance the benefit of de-

in large-breed dogs than small-breed dogs.167 Therefore,

creasing mammary neoplasia and unwanted litters when done earlier

categorically delaying ovariohysterectomy in female dogs

(before the first estrus) versus decreasing the risk of orthopedic

to 6 months or later, may be after the ﬁrst estrus in some

disease, some cancers, and urethral sphincter mechanism incom-

breeds.

petence if performed later (after growth stops).

282

JAAHA |

55:6 Nov/Dec 2019

2019 Canine Life Stage Guidelines

Reproductive Health

early-sterilized vizslas had greater risk of hemangiosarcoma, with no

AAHA recommends that all dogs not intended for deliberate

sterilization effect on risk among male golden retrievers and a late-

breeding be spayed or castrated. For pet owners who choose to breed,

sterilization risk for male vizslas.109,116 Sterilization was associated with

practitioners should promote responsible breeding practices in-

increased risk of mast cell tumor in golden retriever females, with no

cluding collaboration with research programs to reduce perpetuation

effect in males, but in vizslas of both sexes.109,116 Risk of mammary cancer

of disease through careful selection of breeding individuals.
Sterilized dogs of both sexes have greater average lifespans than intact
dogs.95–100 Sterilization also changes the trajectory of disease acquisition

in female dogs shows a reverse effect of timing; spaying prior to ﬁrst
estrus minimizes risk, and risk increases with the number of estrus cycles
up to 2.5 yr of age.117,118,119

and causes of death.95,100–103 Better data are needed about the optimal age

Most, but not all, studies in dogs identify a risk for obesity

to sterilize dogs of particular sizes and breeds in order to optimize

among sterilized individuals, and the risk of development of obesity

beneﬁts to health and longevity while minimizing risk of certain diseases.

in sterilized dogs was greatest in the 2 yr following surgical sterili-

Although there is emerging data from multiple studies, there is

zation.120–123 Urethral sphincter mechanism incompetence (USMI)

insufﬁcient evidence to draw ﬁrm conclusions regarding the relationship

is more common overall among spayed females.124–126 Some, but

between orthopedic disease and the timing of sterilization.104–109

not all, studies suggest that USMI develops more commonly among

Because sterilized dogs live longer, and neoplasia is more frequent
at later ages, studies on the effects of sterilization on the diagnosis of
neoplasia must be carefully constructed to avoid the confounding risk

females spayed prior to ﬁrst estrus than those spayed
later.102,122,127,128
Recommended timing for canine spaying and neutering is

Risk of certain cancers may be increased or decreased by

summarized in Textbox 1. Female and male dogs not intended for

sterilization timing, varying by tumor and breed. Sterilized dogs are at

breeding and expected to be ,45 lbs when full-grown should

higher risk than intact dogs for anal gland carcinoma, prostate cancer,

generally be sterilized by 5–6 mo of age. This age range can be

osteosarcoma, hemangiosarcoma, transitional cell carcinoma, and

further individualized to the patient with the goals of spaying prior

mast cell tumors.110–115 One study showed that the later female rott-

to the ﬁrst estrus in females to decrease the risk of mammary

97

of age.

111

Early-

neoplasia and correcting persistent deciduous teeth during one

sterilized male golden retrievers had greater risk of lymphoma than

anesthetic event. As a result of the possible orthopedic concerns,

late-neutered or intact males, with no sterilization effect on risk

certain cancers in some breeds, and the phenotypical differences

among females, while sterilized vizslas of both sexes had greater risk than

between large and giant breeds, males expected to be .45 lbs should

weilers were spayed, the lower their risk of osteosarcoma.

109,116

intact vizslas.

FIGURE 2

Conversely, late-sterilized female golden retrievers and

be sterilized when growth is complete, usually between 9 to 15 mo.

Factors to balance

when deciding when to spay a dog
expected to be .45lbs. USMI, urethral sphincter mechanism incompetence.
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There may be a beneﬁt to orthopedic health of postponing even

owner. This dialog should include speciﬁc, directed evaluations and

longer. The recommendations are less clear in female dogs expected

diagnostic tests at each life stage for the individual patient in order to

to be .45 lbs; therefore, clinical discretion and extensive client

detect occult disorders earlier. Various published resources de-

communication (Textbox 2) and education will be needed to indi-

scribe breed-speciﬁc normal values and disease predispositions;

vidualize the care in this population. These recommendations attempt

understanding these parameters can help guide decisions for testing

to balance risk of orthopedic disease, USMI, and some cancers asso-

in different life stages.133–140 It can be beneﬁcial for the practice team

ciated with early sterilization, against risk of mammary neoplasia,

to designate a “champion” among the staff who is interested in

unwanted litters, and possible other cancers if sterilized later (Figure

breed-speciﬁc issues and can help educate other members of the

2). These medical recommendations may need to be balanced against

team on the clinical relevance of breed identity.

certain nonmedical extenuating circumstances, such as likelihood of

Practitioners can increasingly and economically detect breed-

future access to veterinary care, ﬁnancial incentives provided by

speciﬁc anomalies with diagnostics that are available in-house.

adoption groups, or the opportunity to perform surgical sterilization

Routine diagnostics such as clinical pathology or imaging may be

concurrently with another anesthetized procedure.

warranted to detect occult disorders earlier or prior to clinical signs in
certain breeds. Examples include abnormal urine protein:creatinine

Breed-Speciﬁc Considerations

ratio in Wheaton terriers or urinary bladder ultrasound in Scottish

Historically, we have recognized that breed-speciﬁc physiology and

terriers. Some less-routine tests may be valuable among predisposed

clinical pathological normal values may vary. The evidence-based

breeds, for example, tonometry and blood pressure.141–142 Besides

studies and literature to help guide decision making regarding

early detection, these diagnostic tests are also important to establish

speciﬁc breeds has been limited. Over the last several years, there has

a baseline for the individual patient. When a known breed of dog

been important new information available on this topic.

undergoes breed-speciﬁc screening, those results should be shared

There are several hundred distinct canine breeds and many
more canine mixed-breed combinations, each with different genetics
129,130

and diverse lifestyles.

whenever possible in a public database, for example, collie eye
screening or hip dysplasia screening.

Breeds are recognized by phenotypic

An increasing diversity of deoxyribonucleic acid–based tests

characteristics, but the accompanying inherited genetics also drive

exists for dogs including consumer and medically marketed tests.

breed-speciﬁc physiology, anatomy, clinical pathology, and disease

Practice teams should evaluate insofar as possible any new test for its

predisposition. As a result, visual identiﬁcation of a dog’s breed and

scientiﬁc merits and proven likelihood of disease predictability.

the initial record entry are not always correct. Therefore, it is im-

Careful consideration must be given to the interpretation (predictive

portant to be as accurate as possible when recording potential breed

value) of genetic tests that screen for mutations.

information (including mixed-breeds) to ensure accuracy in medical

Consider evaluating dogs for breed-speciﬁc issues that can be

records. At least two-thirds of dog breeds have one or more rec-

prevented or treated at the time of surgical sterilization under a single

ognized genetic disorders.131 The new popularity of “designer”

anesthetic episode (e.g., extracting persistent deciduous teeth,

breeds, i.e., purposeful crossbreeding, expands the need for breed-

evaluating for unerupted ﬁrst mandibular premolars, and performing

speciﬁc knowledge. The degree that purposeful canine crossbreeding

prophylactic gastropexies).

reduces or magniﬁes certain genetic traits is not known. Deoxy-

Breed-speciﬁc individualized care is of special importance in

ribonucleic acid testing in mixed-breed dogs may offer information

active or potential working and service dogs where disease can both

allowing the veterinarian to be watchful for speciﬁc breed behavior

derive from and impact function.143–146 Because of the increased level

tendencies or health concerns (e.g., orthopedic, cardiac, ophthal-

of activity often seen with these dogs and their value increased

mologic, gastrointestinal or drug sensitivity).

frequencies of exams and diagnostic testing can be beneﬁcial. A full-

Normal ranges for many test results are reported by species, but

lifespan approach should always be used with working or service

variations may routinely occur in selected breeds within a species, for

dogs in scheduling of elective procedures to reduce the total number

example, red blood cell mass in sighthounds.132 Hospital- and

of anesthetic episodes needed at each life stage.

laboratory-based reference ranges for speciﬁc breeds can be useful,
but assuring the accuracy of data mining and data entry for speciﬁc

Baseline Data

breeds remains challenging.

A minimum database in the healthy dog may (Table 4) include the

Proper breed identiﬁcation is essential for determining indi-

complete blood cell count, biochemical proﬁle, urinalysis, elec-

vidualized care at all life stages. It is important at the ﬁrst visit for

trocardiography, and imaging (e.g., thoracic radiographs, ab-

practice teams to engage in breed-speciﬁc education with the pet

dominal ultrasound, and echocardiography). Although very limited
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data exist, studies evaluating imaging modalities for detection of
occult disease in dogs have not provided enough evidence to rec-

Importance of Practice Team and Pet
Owner Compliance

ommend imaging as a standard component of the minimum da-

The cost of prevention is often a fraction of the cost of treating a

tabase.147
The value of a minimum database for detection of occult disease
(the presence of disease in the apparently healthy patient) continues
to be explored in both human and veterinary healthcare ﬁelds.
Although there remains limited information in the veterinary ﬁeld,
published information can be used to guide practitioners in their
recommendations. These include published guidelines for canine
senior care, anesthesia, and several studies that have evaluated the use
of a minimum database in the healthy pet.5,16,148–151 Studies have
indicated the presence of abnormalities in 6–80% of evaluated dogs
presented for routine primary care appointments or preanesthetic
testing, although no studies have included follow-up evaluation to
determine the proportion equating to clinically relevant disease
processes.138–140,152–155 Although many of these studies focused on older
dogs, one study involving 1,421 apparently healthy dogs of all ages
found that signiﬁcant abnormalities were present in 39.5% of dogs.156
Clinicians should use their judgement to determine if an abnormality
justiﬁes further diagnostic evaluation, additional history or physical
examination assessment, or monitoring of the abnormal parameter(s).
Prior to the development of occult disease, it is useful to determine a baseline for each individual dog. Reference ranges provide a
wide variation in normal and determining an individual dog’s
baseline allows for the trending of values over time. Some diseases
are diagnosed prior to an elevation above the normal reference
range but based on an increase noted over previous levels. Detection

disease or problem once it has become more advanced. Early diagnosis and treatment of developing problems or diseases can improve the likelihood of successful outcome. The increasing ability to
share the risk of pet-care costs offers an advantage to the practice
team and pet owner alike.
The ultimate goal of preventive care is improved quality of life and
longevity for the patient. Comprehensive life stage care permits early
detection, treatment, and control of disease resulting in long-term health
care cost savings. Studies have found that factors negatively affecting the
ability of the practice team to achieve these goals include a client’s
inadequate understanding of the need for and value of routine examinations, ambiguous practice team recommendations, and unpredictability of the cost of veterinary care.11,159 The entire practice team’s
support is crucial in overcoming these obstacles through use of twoway communication and including the pet owner as a team member
through eliciting their perspective. Table 3 identiﬁes various online
resources that will be useful to the practice team and its pet owners in
achieving a team-based approach to individualized pet healthcare.
Approximately one-third of pet owners would not take their pets
to the veterinarian were it not for vaccinations.159 Beginning at the
puppy life stage, veterinarians should clearly discuss with the pet
owner the need for routine examinations and the monetary value
gained in prevention of a disease versus treating it. The practice team
should also discuss current and future life stage recommendations

of occult disease in all life stages can allow for earlier diagnostic and

with the pet owner to establish owner expectations. As the dog

therapeutic intervention, and the potential for increased healthy

progresses through her life stages, clearly discuss the changing rec-

longevity. An example is chronic hepatitis that occurs in the young

ommendations with the pet owner using two-way communication to

adult life stage of speciﬁc dog breeds; this is a condition in which

decrease owner confusion and make them a pet-care team member

early intervention may halt or delay disease progression.157,158

(shared decision making). A collaborative approach involving the

Knowledge of breed predisposition to disease will help to guide

practice team and the pet owner is generally linked to the best out-

appropriate selection of tests and timing within life stages for in-

comes.160,161 Table 3 provides additional web-based resources useful to

dividual dogs. Testing may be more frequent for speciﬁc breeds,

the practice team to make these strong, clear recommendations.

senior dogs, service dogs, and dogs with a disease process. Consider

These recommendations should always be made by the veteri-

combining the recommended routine minimum database with tests

narian or technician and reinforced by the entire practice team. In-

recommended prior to an elective anesthetic procedure to reduce

corporating individualized life-stage recommendations into the

ﬁnancial burden on pet owners.

practice’s reminder systems will indicate to the pet owner that an in-

Implementation of a minimum database in all life stages starting with

dividualized pet healthcare plan will evolve as the pet ages.162 When

the young adult will complement pet owner education regarding the

presented with a clear recommendation rather than an ambiguous

importance of scheduled veterinary visits in the healthy dog. Pet owner

statement, pet owners are seven times more likely to follow through.11

education should include an open discussion regarding the rationale

Therefore, a strong clear recommendation, even when it is one of

behind the recommendations, the potential beneﬁt to the dog, and ﬁ-

several options, should be presented and then a shared decision made

nancial aspects. Involvement of the entire veterinary team in the imple-

with the pet owner by eliciting the pet owner’s concerns regarding the

mentation of a minimum database will drive the success of this program.

recommendation (e.g., “How does that plan sound to you?” or “What
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questions or concerns do you have with our recommendation?”). Clear,

The AAHA Canine Life Stage Guidelines task force gratefully ac-

unambiguous preventive care or diagnostic screening recommenda-

knowledges the contribution of Mark Dana of Kanara Consulting

tions will also improve the likelihood of early disease detection and a

Group, LLC in the preparation of the guidelines.

successful clinical outcome. This results in increased pet owner and
veterinarian satisfaction, which improves future owner adherence.12,13,14
Remaining consistent with conveying the value of routine
exams, the cost of life stage–based care must be clearly discussed
beginning at the pet’s ﬁrst exam. Pet owners have expressed a desire
for more predictability in the cost of care as well as competitive
prices for products available through other channels.148 Preventive
healthcare plans have been shown to increase visits, revenue, and
provide better preventive care, and pet insurance can share the risk
of unpredictable health care costs.162,163 Therefore, the practice team
should clearly discuss the pros and cons of preventive healthcare
plans, pet insurance, and various product purchasing alternatives,
and be able to make recommendations regarding these options. All
of these issues are best addressed by a uniﬁed, clear message from a
practice team with formal relationship-centered communication
training. When this is done, it ensures that the pet owner’s perspective is solicited as the basis for an individualized life stage–
speciﬁc recommendation with a high likelihood of compliance.

Conclusion
A patient’s life stage is one of the most relevant aspects of clinical
practice because it guides risk assessment, a preventive healthcare
plan, and appropriate treatment. A canine patient’s life stage also
forms the basis for an ongoing dialog with the pet owner about a
lifetime healthcare strategy for their pet. This is a critical aspect of
the life stage concept because effective client communication is the
key factor in pet owner compliance with the practice team’s recommendations. Determining the patient’s life stage is, in fact, the
foundation of an individualized approach to healthcare. Because of
the dog’s relatively short life span, the transition from one life stage
to the next can occur within a short period of time. Thus, a life stage
assessment should be performed at each exam visit.
The guidelines recommend that the following 10 health-related
factors be evaluated at each life stage for a canine patient: lifestyle
effect on the patient’s safety, zoonotic and human safety risk, behavior, nutrition, parasite control, vaccination, dental health, reproduction, breed-speciﬁc conditions, and a baseline diagnostic
proﬁle. These healthcare considerations are best addressed using a
collaborative approach to the patient’s healthcare, one that involves
the entire practice team and the pet owner. These stakeholders
should collectively agree on an individualized healthcare plan
that continually assesses the patient’s health status at each of four
life stages (preceding EOL) in the context of regular preventive
healthcare visits.

286

JAAHA |

55:6 Nov/Dec 2019

REFERENCES
1. Barges J, Boynton B, Vogt AH, et al. 2012 AAHA Canine Life Stage
Guidelines. J Am Anim Hosp Assoc 2012;48(1):1–11.
2. Bishop G, Cooney K, Cox S, et al. 2016 AAHA/IAAHPC End-of-Life
Care Guidelines. J Am Anim Hosp Assoc 2016;52(6)L341–56.
3. Luescher AU. Canine behavior development. In: Peterson ME, Kutzler
MA, eds. Small Animal Pediatrics. St. Louis: Elsevier Saunders; 2011:97–
103.
4. Greer KA, Canterberry SC, Murphy KE. Statistical analysis regarding
the effects of height and weight on life span of the domestic dog. Res Vet
Sci 2007;82(2):208–14.
5. Epstein M, Kuehn NF, Landsberg G, et al. AAHA Senior Care Guidelines
for Dogs and Cats. J Am Anim Hosp Assoc 2005;41(2):81–91.
6. Adams VJ, Evans, KM, et al. Methods and mortality results of a health
survey of purebred dogs in the UK. J Small Anim Pract 2010;51(10):
512–24
7. Lloyd JKF. Minimizing stress for patients in the veterinary hospital:
Why it is important and what can be done about it. Vet Sci 2017;4(2)22.
8. Herron ME, Shreyer T. The pet-friendly veterinary practice: A guide for
practitioners. Vet Clin North Am Small Anim Pract 2014:44(3):451–81.
9. Yin S. Low Stress Handling, Restraint and Behavior Modiﬁcation of Dogs
and Cats. Davis (CA): Cattledog Publishing; 2009.
10. Siracusa C, Manteca X, Cuenca R, et al. Effect of a synthetic appeasing
pheromone on behavioral, neuroendocrine, immune, and acute-phase
perioperative stress response in dogs. J Am Vet Med Assoc 2010;237(6):
673–81.
11. Coe JB, Adams CL, Bonnet BN. A focus group study of veterinarians’
and pet owners’ perceptions of veterinarian-client communication in
companion animal practice. J Am Vet Med Assoc 2008;233(7):1072–80.
12. Dysart LMA, Coe JB, Adams CL. Analysis of solicitation of client
concerns in companion animal practice. J Am Vet Med Assoc 2011:
238(12):1609–15.
13. Kanji N, Coe JB, Adams CL, et al. Effect of veterinarian-client-patient
interactions on client adherence to dentistry and surgery recommendations in companion-animal practice. J Am Vet Med Assoc 2012:240(4):
427–36.
14. Shaw JR, Adams CL, Bonnet BN, et al. Veterinarian satisfaction with
companion animal visits. J Am Vet Med Assoc 2012:240(7):832–41.
15. Cachon T, Frykman O, Innes JF, et al. Face validity of a proposed tool
for staging canine osteoarthritis: Canine OsteoArthritis Staging Tool
(COAST). Vet J 2018:235:1–8.
16. Willems A, Paepe D, Marynissen S, et al. Results of screening of apparently healthy senior and geriatric dogs. J Vet Intern Med 2017:31(1):
81–92.
17. American Veterinary Medical Association. Wellness Guidelines for Animals in Animal-Assisted Activity, Animal-Assisted Therapy and Resident Animal Programs. Available at: https://ebusiness.avma.org/ﬁles/
productdownloads/wellness_AAA.pdf. Accessed November 11, 2018.
18. American Animal Hospital Association. Ear cropping/tail docking. Available at:
https://www.aaha.org/professional/resources/ear_cropping_tail_docking.aspx.
Accessed January 14, 2019.
19. American Veterinary Medical Association. Wolf and wolf-dog
crosses not eligible to be added to dog vaccine labels. Available at:

2019 Canine Life Stage Guidelines

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.
32.

33.
34.
35.
36.
37.

38.
39.

https://www.avma.org/News/JAVMANews/Pages/s060101pp.aspx. Accessed
January 14, 2019.
American Veterinary Medical Association. Animal Abuse Response –
Resources for Veterinarians. Available at: https://www.avma.org/
kb/resources/reference/animalwelfare/pages/animal-abuse-resourcesfor-veterinarians.aspx. Accessed on November 11, 2018.
American Animal Hospital Association. Animal Identiﬁcation and
Microchipping Position Statement. Available at: https://www.aaha.org/
professional/resources/animal_identiﬁcation.aspx. Accessed on November
11, 2018.
Lord LK, Ingwersen W, Gray JL, et al. Characterization of animals with
microchips entering animal shelters. J Am Vet Med Assoc 2009;235(2):
160–7.
Lord LK, Wittum TE, Ferketich AK, et al. Search and identiﬁcation
methods that owners use to ﬁnd a lost dog. J Am Vet Med Assoc 2007;
230(2):211–6.
Harris GL, Brodbelt D, Church D, et al. Epidemiology, clinical management, and outcomes of dogs involved in road trafﬁc accidents in the
United Kingdom (2009-2014). J Vet Emerg Crit Care 2018;28(2):140–8.
Burkitt JM, Sturges BK, Jandrey KE, et al. Risk factors associated with
outcome in dogs with tetanus: 38 cases (1987-2005). J Am Vet Med
Assoc 2007;230(1):76–83.
Brisson BA, Wainberg SH, Malek S, et al. Risk factors and prognostic
indicators for surgical outcome of dogs with esophageal foreign body
obstructions. J Am Vet Med Assoc 2018;252(3):301–8.
Fleming JM, Creevy KE, Promislow DE. Mortality in North American
dogs from 1984 to 2004: an investigation into age-, size-, and breedrelated causes of death. J Vet Intern Med 2011;25(2):187–98.
Rosado B, Gonzalez-Martinez A, Pesini P, et al. Effect of age and severity of cognitive dysfunction on spontaneous activity in pet dogs Part 1: Locomotor and exploratory behavior. Vet J 2012;194(2):189–95.
Little SE, Beall MJ, Bowman DD, et al. Canine infection with Diroﬁlaria
immitis, Borrelia burgdorferi, Anaplasma spp., and Ehrlichia spp. in the
United States, 2010-2012. Parasit Vectors 2014;7:257.
Stull JW, Bjorvik E, Bub J, et al. 2018 AAHA Infection Control, Prevention, and Biosecurity Guidelines. J Am Anim Hosp Assoc 2018;54(1):
1–30.
Hubbard K, Wang M, Smith DR. Seroprevalence of brucellosis in
Mississippi shelter dogs. Prev Vet Med 2018;159:82–6.
Johnson CA, Carter TD, Dunn JR, et al. Investigation and characterization of Brucella canis infections in pet-quality dogs and associated
human exposures during a 2007-2016 outbreak in Michigan. J Am Vet
Med Assoc 2018;253(3):322–36.
Dvorak G, Roth JA, Gray GC, et al. Zoonotic Diseases: Protecting People
and Their Pets. Ames (IA): Iowa State University Press; 2013.
Day MJ. Pet-related infections. Am Fam Physician 2016;94(10):794–802.
Companion Animal Parasite Council. 2018. Available at: www.capcvet.org. Accessed November 1, 2018.
Little SE, Johnson EM, Lewis D, et al. Prevalence of intestinal parasites
in pet dogs in the United States. Vet Parasitol 2009;166(1–2):144–52.
Berrett AN, Erickson LD, Gale SD, et al. Toxocara seroprevalence and
associated risk factors in the United States. Am J Trop Med Hyg 2017;
97(6):1846–50.
Woodhall DM, Eberhard ML, Parise ME. Neglected parasitic infections
in the United States: toxocariasis. Am J Trop Med Hyg 2014;90(5):810–3.
van Bree FPJ, Bokken GCAM, Mineur R, et al. Zoonotic bacteria and
parasites found in raw meat-based diets for cats and dogs. Vet Rec 2018;
182(2):50.

40. American Animal Hospital Association. Raw protein diet. Available at:
https://www.aaha.org/professional/resources/raw_protein_diet.aspx.
Accessed January 14, 2019.
41. Wilsson E. Nature and nurture – How different conditions affect the
behavior of dogs. J Vet Behav Clin Appl Res 2016;16:45–52.
42. Jokinen O, Appleby D, Sandbacka-Saxen S, et al. Homing age inﬂuences
the prevalence of aggressive and avoidance-related behavior in adult
dogs. Appl Anim Behav Sci 2017;195:87–92.
43. Roshier AL, McBride EA. Canine behavior problems: discussions between veterinarians and dog owners during annual booster consultations. Vet Rec 2013;172(9):235.
44. Hammerle M, Horst C, Levine E, et al. 2015 AAHA Canine and Feline
Behavior Management Guidelines. J Am Anim Hosp Assoc 2015;51(4):
205–21.
45. Battaglia CL. Period of early development and the effects of stimulation
and social experiences in the canine. J Vet Behav Clin Appl Res 2009;4:
203–10.
46. Vaterlaws-Whiteside H, Hartmann A. Improving puppy behavior using
a new standardized socialization program. Appl Anim Behav Sci 2017;
197:55–61.
47. Cutler JH, Coe JB, Niel L. Puppy socialization practices of a sample of
dog owners from across Canada and the United States. J Am Vet Med
Assoc 2017; 251(12):1415–23.
48. Foyer P, Bjallerhag N, Wilsson E, et al. Behavior and experiences of dogs
during the ﬁrst year of life predict the outcome in a later temperament
test. Appl Anim Behav Sci 2014;155:93–100.
49. Tiira K, Lohi H. Early life experiences an.d exercise associate with canine anxieties. PLoS One 2015;10(11):1–16.
50. Godbout M, Palestrini C, Beauchamp G, Frank D, Puppy behavior at
the veterinary clinic: A pilot study. J Vet Behav Clin Appl Res 2007;
2:26–135.
51. Strickler B. Helping pet owners change pet behaviors: An overview of
the science. Vet Clin North Am Small Anim Pract 2018;48(3):419–31.
52. Todd Z. Barriers to the adoption of humane dog training methods. J Vet
Behav Clin Appl Res 2018; 25:28–34.
53. Ziv G. The effects of using aversive training methods in dogs: A review.
J Vet Behav Clin Appl Res 2017;19:50–60.
54. Dreschel NA. The Effects of Fear and Anxiety on Health and Lifespan in
Pet Dogs. Appl Anim Behav Sci 2010;125(3–4):157–62.
55. Rajapaksha E. Special considerations for diagnosing behavior problems
in older pets. Vet Clin North Am Small Anim Pract 2018;48(3):443–56.
56. Baldwin K, Bartges J, Bufﬁngton T, et al. AAHA Nutritional Assessment
Guidelines for Dogs and Cats. J Am Anim Hosp Assoc. 2010;46(4):285–96.
57. Freeman L, Becvarova I, Cave N, WSAVA nutritional assessment
guidelines. J Small Anim Pract 2011;52(7):385–96.
58. Rolph NC, Noble PJ, German AJ. How often do primary care veterinarians record the overweight status of dogs? J Nutr Sci 2014;3(e58):
1–5.
59. Linder D, Mueller M. Pet obesity management: beyond nutrition. Vet
Clin North Am Small Anim Pract 2014;44(4):789–806.
60. Lefebvre SL, Yang M, Wang M, et al. Effect of age at gonadectomy on
the probability of dogs becoming overweight. J Am Vet Med Assoc 2013;
243(2):236–43.
61. Association for Pet Obesity Prevention. 2017 pet obesity survey results.
Available at: https://petobesityprevention.org/2017. Accessed November
3, 2018.
62. Kealy RD, Lawler DF, Ballam JM, et al. Effects of diet restriction on life
span and age-related changes in dogs. J Am Vet Med Assoc 2002;220(9):
1315–20.

JAAHA.ORG

287

63. Larsen JA, Farcas A. Nutrition of aging dogs. Vet Clin North Am Small
Anim Pract 2014;44(4):741–59.
64. Craig JM. Food intolerance in dogs and cats. J Small Anim Pract 2019;
60(2):77–85.
65. Adolph C, Barnett S, Beall M, et al. Diagnostic strategies to reveal covert
infections with intestinal helminths in dogs. Vet Parasitol 2017;247:108–
12.
66. Villeneuve A, Polley L, Jenkins E, et al. Parasite prevalence in fecal
samples from shelter dogs and cats across the Canadian provinces.
Parasit Vectors 2015;8:281.
67. Companion Animal Parasite Council. CAPC General Guidelines.
Available at https://capcvet.org/guidelines/general-guidelines/. Accessed
November 1, 2018.
68. Centers for Disease Control and Prevention. 2004. Guidelines for veterinarians: prevention of zoonotic transmission of ascarids and hookworms of dogs and cats. Available at https://stacks.cdc.gov/view/cdc/
5908. Accessed November 1, 2018.
69. American Heartworm Society. Prevention, diagnosis, and management
of heartworm (Diroﬁlaria immitis) infection in dogs. https://
www.heartwormsociety.org/veterinary-resources/american-heartwormsociety-guidelines. Accessed November 1, 2018.
70. Neves D, Lobo L, Simões PB, et al. Frequency of intestinal parasites in
pet dogs from an urban area (Greater Oporto, northern Portugal). Vet
Parasitol 2014;200(3–4):295–8.
71. Drake J, Wiseman S. Increasing incidence of Diroﬁlaria immitis in dogs
in USA with focus on the southeast region 2013-2016. Parasit Vectors
2018;11(1):39.
72. American Heartworm Society. AHS survey ﬁnds increase in heartworm
cases. https://www.heartwormsociety.org/veterinary-resources/veterinary-education/ahs-board-speaks-out/368-ahs-survey-ﬁnds-increasein-heartworm-cases. Accessed November 1, 2018.
73. Sonenshine DE. Range expansion of tick disease vectors in North
America: Implications for spread of tick-borne disease. Int J Environ Res
Public Health 2018;15(3):E478.
74. Minigan JN, Hager HA, Peregrine AS, et al. Current and potential future distribution of the American dog tick (Dermacentor variabilis, Say)
in North America. Ticks Tick Borne Dis 2018;9(2):354–62.
75. Little SE. Future challenges for parasitology: vector control and one
health in the Americas. Vet Parasitol 2013;195(3–4):249–55.
76. Littman MP, Gerber B, Goldstein RE, et al. ACVIM consensus update on
Lyme borreliosis in dogs and cats. J Vet Intern Med 2018;32(3):887–903.
77. Rojas A, Rojas D, Montenegro V, Gutiérrez R, Yasur-Landau D, Baneth
G. Vector-borne pathogens in dogs from Costa Rica: ﬁrst molecular
description of Babesia vogeli and Hepatozoon canis infections with a
high prevalence of monocytic ehrlichiosis and the manifestations of coinfection. Vet Parasitol. 2014;199(3–4):121–8.
78. Honsberger NA, Six RH, Heinz TJ, et al. Efﬁcacy of sarolaner in the
prevention of Borrelia burgdorferi and Anaplasma phagocytophilum
transmission from infected Ixodes scapularis to dogs. Vet Parasitol 2016;
222:67–72.
79. Taenzler J, Liebenberg J, Roepke RK, et al. Prevention of transmission of
Babesia canis by Dermacentor reticulatus ticks to dogs treated orally
with ﬂuralaner chewable tablets (Bravecto). Parasit Vectors 2015;8:
305.
80. Stanneck D, Fourie JJ. Imidacloprid 10 % / ﬂumethrin 4.5 % collars
(Seresto®, Bayer) successfully prevent long-term transmission of Ehrlichia canis by infected Rhipicephalus sanguineus ticks to dogs. Parasitol
Res 2013;112(Suppl 1):21–32.

288

JAAHA |

55:6 Nov/Dec 2019

81. Davoust B, Marié JL, Mercier S, et al. Assay of ﬁpronil efﬁcacy to
prevent canine monocytic ehrlichiosis in endemic areas. Vet Parasitol
2003;112(1–2):91–100.
82. American Animal Hospital Association-American Veterinary Medical
Association Preventive Healthcare Guidelines Task Force. Development
of new canine and feline preventive healthcare guidelines designed to
improve pet health. J Am Anim Hosp Assoc 2011;47(5):306–11.
83. Ford RB, Larson LJ, McClure KD, et al. 2017 AAHA Canine Vaccination
Guidelines. J Am Anim Hosp Assoc 2017;53(5):243–51.
84. Littman MP, Gerber B, Goldstein RE, et al. ACVIM consensus update
on Lyme borreliosis in dogs and cats. J Vet Intern Med 2018;32(3):887–
903.
85. American Animal Hospital Association. Kennel and boarding safety
recommendations. Trends magazine 2017;56–61.
86. Joffe DJ, Lelewski R, Weese JS, et al. Factors associated with development of Canine Infectious Respiratory Disease Complex (CIRDC) in
dogs in 5 Canadian small animal clinics. Can Vet J 2016;57(1):46–51.
87. Holstrom SE, Bellows J, Colmery B, et al. AAHA Dental Care Guidelines for Dogs and Cats. J Am Anim Hosp Assoc 2005;41(1):1–7.
88. Bellows J, Berg ML, Dennis S, et al. 2019 AAHA Dental Care Guidelines
for Dogs and Cats. J Am Anim Hosp Assoc 2019;55(2):49–69.
89. Verstraete FJ, Kass PH, Terpak CH. Diagnostic value of full-mouth
radiography in dogs. Am J Vet Res 1998;59(6):686–91.
90. Harvey C, Shofer F, Laster L. Association of age and body weight with
periodontal disease in North American dogs. J Vet Dent 1993;11(3):94–
105
91. Hennet P, Harvey C. Natural development of periodontal disease in the
dog: a review of clinical, anatomical and histological features. J Vet Dent
1992;9(3):13–19.
92. Harvey CE, Emily PP. Small Animal Dentistry. St. Louis: Mosby-Year
Book; 1993:89–144.
93. Grove TK. Periodontal disease. In: Harvey C, ed. Veterinary Dentistry.
Philadelphia: WB Saunders; 1985:59–78.
94. Veterinary Oral Health Council. VOHC Accepted Products for Dogs.
Available at: http://www.vohc.org/VOHCAcceptedProductsTable_Dogs.pdf.
Accessed November 26, 2018.
95. Fleming JM, Creevy KE, Promislow DE. Mortality in North American
dogs from 1984 to 2004: An investigation into age-, size-, and breedrelated causes of death. J Vet Intern Med 2011;25(2):187–98.
96. Greer KA, Canterberry SC, Murphy KE. Statistical analysis regarding
the effects of height and weight on life span of the domestic dog. Res Vet
Sci 2007;82(2):208–14.
97. Hoffman JM, Creevy KE, Promislow DEL. Reproductive capability is
associated with lifespan and cause of death in companion dogs. PLoS
One 2013;8:e61082.
98. Kraft W. Geriatrics in canine and feline internal medicine. Eur J Med
Res 1998;3(1–2):31–41.
99. Moore GE, Burkman KD, Carter MN, et al. Causes of death or reasons
for euthanasia in military working dogs: 927 cases (1993-1996). J Am
Vet Med Assoc 2001;219(2):209–14.
100. Ufer SR, Wang, M, Yang, M, et al. Risk factors associated with lifespan
in pet dogs evaluated in primary care veterinary hospitals. J Am Anim
Hosp Assoc 2019;55(3):130–7.
101. Forsee KM, Davis GJ, Mouat EE, et al. Evaluation of the prevalence of
urinary incontinence in spayed female dogs: 566 cases (2003-2008). J
Am Vet Med Assoc 2013;242(7):959–62.
102. Payne RM. The effect of spaying on the racing performance of female
greyhounds. Vet J 2013;198(2):372–5.

2019 Canine Life Stage Guidelines

103. Priester WA. Canine intervertebral disc disease — Occurrence by age,
breed, and sex among 8,117 cases. Theriogenology 1976;6:293–303.
104. Duval JM, Budsberg SC, Flo GL, et al. Breed, sex, and body weight as
risk factors for rupture of the cranial cruciate ligament in young dogs. J
Am Vet Med Assoc 1999;215(6):811–4.
105. Slauterbeck JR, Pankratz K, Xu KT, et al. Canine ovariohysterectomy
and orchiectomy increases the prevalence of ACL injury. Clin Orthop
2004;429:301–5.
106. van Hagen MAE, Ducro BJ, van den Broek J, et al. Incidence, risk
factors, and heritability estimates of hind limb lameness caused by hip
dysplasia in a birth cohort of boxers. Am J Vet Res 2005;66(2):307–12.
107. Spain CV, Scarlett JM, Houpt KA. Long-term risks and beneﬁts of earlyage gonadectomy in dogs. J Am Vet Med Assoc 2004;224(4):380–7.
108. Simpson M, Albright S, Wolfe B, et al. Age at gonadectomy and risk of
overweight/obesity and orthopedic injury in a cohort of Golden Retrievers. PLoS One 2019;14(7): e0209131.
109. Torres de la Riva G, Hart BL, Farver TB, et al. Neutering dogs: effects on
joint disorders and cancers in golden retrievers. PLoS One 2013;8:
e55937.
110. Bryan JN, Keeler MR, Henry CJ, et al. A population study of neutering
status as a risk factor for canine prostate cancer. Prostate 2007;67(11):
1174–81.
111. Cooley DM, Beranek BC, Schlittler DL, et al. Endogenous gonadal
hormone exposure and bone sarcoma risk. Cancer Epidemiol, Biomarkers Prev 2002;11(11):1434–40.
112. Polton GA, Mowat V, Lee HC, et al. Breed, gender and neutering status
of British dogs with anal sac gland carcinoma. Vet Comp Oncol 2006;
4(3):125–31.
113. Ru G, Terracini B, Glickman LT. Host related risk factors for canine
osteosarcoma. Vet J 1998;156(1):31–9.
114. Teske E, Naan EC, van Dijk EM, et al. Canine prostate carcinoma:
Epidemiological evidence of an increased risk in castrated dogs. Mol
Cell Endocrinol 2002;197(1–2):251–5.
115. Ware WA, Hopper DL. Cardiac tumors in dogs: 1982-1995. J Vet Intern
Med 1999;13:95-103.
116. Zink MC, Farhoody P, Elser SE, et al. Evaluation of the risk and age of
onset of cancer and behavioral disorders in gonadectomized Vizslas. J
Am Vet Med Assoc 2014;244(3):309–19.
117. Schneider R, Dorn CR, Taylor DON. Factors inﬂuencing canine
mammary cancer development and postsurgical survival. J Natl Cancer
Inst 1969;43(6):1249–61.
118. Philibert JC, Snyder PW, Glickman N, et al. Inﬂuence of host factors on
survival in dogs with malignant mammary gland tumors. J Vet Intern
Med 2003;17(1):102–6.
119. Sorenmo KU, Shofer FS, Goldschmidt MH. Effect of spaying and
timing of spaying on survival of dogs with mammary carcinoma. J Vet
Intern Med 2000;14(3):266–70.
120. Colliard L, Ancel J, Benet JJ, et al. Risk factors for obesity in dogs in
France. J Nutr 2006;136(7 Suppl):1951S–4S.
121. Jeusette I, Daminet S, Nguyen P, et al. Effect of ovariectomy and ad
libitum feeding on body composition, thyroid status, ghrelin and leptin
plasma concentrations in female dogs. J Anim Physiol Anim Nutr 2006;
90(1–2):12–8.
122. Salmeri KR, Bloomberg MS, Scruggs SL, et al. Gonadectomy in immature dogs - effects on skeletal, physical and behavioral-development.
J Am Vet Med Assoc 1991;198(7):1193–203.
123. Lefebvre SL, Yang MY, Wang MS, et al. Effect of age at gonadectomy on
the probability of dogs becoming overweight. J Am Vet Med Assoc 2013;
243(2):236–43.

124. Angioletti A, De Francesco I, Vergottini M, et al. Urinary incontinence
after spaying in the bitch: Incidence and oestrogen-therapy. Vet Res
Commun 2004;28(Suppl 1):153–5.
125. Thrusﬁeld MV, Holt PE, Muirhead RH. Acquired urinary incontinence
in bitches: Its incidence and relationship to neutering practices. J Small
Anim Pract 1998;39(12):559–66.
126. Holt PE, Thrusﬁeld MV. Association in bitches between breed, size,
neutering and docking, and acquired urinary-incontinence due to in
competence of the uretrhal sphincter mechanism. Vet Rec 1993;133(8):
177–80.
127. Arnold S, Reicher IM. USMI: Pathophysiology, diagnosis and nonsurgical treatment. Presented at the 48th Annual Congress of The
British Small Animal Veterinary Association, Birmingham, United
Kingdom, April 7–10, 2005;225–8.
128. Beauvais W, Cardwell JM, Brodbelt DC. The effect of neutering on the
risk of urinary incontinence in bitches - a systematic review. J Small
Anim Pract 2012;53(4):198–204.
129. American Kennel Club, Dog Breeds. Available at: https://www.akc.org/
dog-breeds/. Accessed November 12, 2018.
130. United Kennel Club, Breed Standards. Available at: https://www.ukcdogs.com/breed-standards. Accessed November 12, 2018.
131. Ackerman L. Genetic Connection: A Guide to Health Problems in Purebred Dogs. 2nd ed. Lakewood (CO): AAHA Press; 2011.
132. Zaldivar-Lopez S, Marin LM, Iazbik MC, et al. Clinical pathology of
Greyhounds and other sighthounds. Vet Clin Pathol 2011;40(4):414–25.
133. Clark RD, Steiner JR, eds. Medical and Genetic Aspects of Purebred Dogs.
2nd ed. Fairway (KS): Forum Publications; 1994.
134. University of Prince Edward Island, Canine Inherited Disorders Database. Available at: http://cidd.discoveryspace.ca/. Accessed November
12, 2018.
135. Werner P, Haskins ME, Giger U. Comparative and Medical Genetics.
Clinical Biochemistry of Domestic Animals. 6th ed. Burlington (MA):
Academic Press; 2008.
136. Breen M. Clinical Genomics. In: Ettinger SJ, Feldman EC, eds. Textbook
of Veterinary Internal Medicine. 7th ed. Philadelphia: Saunders; 2010:
28–31.
137. Ostrander E., Lindbald-Toh K, Giger U. The Dog and its Genome.
Woodbury (NY): Cold Spring Harbor Laboratory Press; 2006.
138. Gough A, Thomas A, O’Neill D. Breed Dispositions to Disease in Dogs
and Cats. 3rd ed, Oxford (UK): Wiley-Blackwell; 2018.
139. Fleming JM, Creevy KE, Promislow DE. Mortality in North American
Dogs from 1984 to 2004: An Investigation into Age-, Size-, and BreedRelated Causes of Death. J Vet Intern Med 2011;25(2):187–98.
140. Lewis TW, Wiles BM, Llewellyn-Zaidi AM, et al. Longevity and mortality in Kennel Club registered dog breeds in the UK in 2014. Canine
Genet Epidemiol 2018;;5:10.
141. Marino C, Cober R, Iazbik M, et al. White-coat effect on systemic blood
pressure in retired racing Greyhounds. J Vet Intern Med 2011;25(4):
861–5.
142. Acierno MJ, Brown S, Coleman AE, et al. Guidelines for the identiﬁcation, evaluation, and management of systemic hypertension in dogs
and cats. J Vet Intern Med 2018;32(6):1803–22.
143. AVMA Animal-Assisted Interventions: Guidelines. Available at: https://
www.avma.org/KB/Policies/Pages/Animal-Assisted-InterventionsGuidelines.aspx Accessed November 12, 2018.
144. Otto CM, Downend AB, Serpell JA, et al. Medical and behavioral
surveillance of dogs deployed to the World Trade Center and the
Pentagon: October 2001-June 2002. J Am Vet Med Assoc 2004;225(6):
861–7.

JAAHA.ORG

289

145. Jones KE, Dashﬁeld K, Downend AB, et al. Search and rescue dogs: An
overview for veterinarians. J Am Vet Med Assoc 2004;225(6):854–60.
146. Moore GE, Burkman KD, Carter MN, et al. Causes of death or reasons
for euthanasia in military working dogs 927 cases (1993-1996). J Am Vet
Med Assoc 2001;219:209–14.
147. Keyserling CL, Buriko Y, Lyons BM, et al. Evaluation of thoracic radiographs as a screening test for dogs and cats admitted to a tertiarycare veterinary hospital for noncardiopulmonary disease. Vet Radiol
Ultrasound 2017;58(5):503–11.
148. Bednarski R, Grimm K, Harvey R, et al. AAHA anesthesia guidelines for
dogs and cats. J Am Anim Hosp Assoc 2011;47(6):377–85.
149. Dell’Osa D, Jaensch S. Prevalence of clinicopathological changes in
healthy middle-aged dogs and cats presenting to veterinary practices for
routine procedures. Aust Vet J 2016;94(9):317–23.
150. Davies M. Geriatric screening in ﬁrst opinion practice - results from 45
dogs. J Small Anim Pract 2012;53(9):507–13.
151. Webb JA, Kirby GM, Nykamp SG, et al. Ultrasonographic and laboratory screening in clinically normal mature golden retriever dogs. Can
Vet J 2012;53(6):626–30.
152. Mitchell K, Barletta M, Quandt J, et al. Effect of routine pre-anesthetic
laboratory screening on pre-operative anesthesia-related decisionmaking in healthy dogs. Can Vet J 2018;59(7):773–8.
153. Davies M, Kawaguchi S. Pregeneral anaesthetic blood screening of dogs
and cats attending a UK practice. Vet Rec 2014;174(20):506.
154. Alef M, Von Praun F, Oechtering G. Is routine pre-anaesthetic haematological and biochemical screening justiﬁed in dogs? Vet Anaesth
Anal 2008;35:132–40.
155. Joubert KE. Pre-anaesthetic screening of geriatric dogs. J S Afr Vet Assoc
2007;78:31–5.

290

JAAHA |

55:6 Nov/Dec 2019

156. Personal Communication: Prosser KJ, Webb JA, Christoffersen H, et al.
An assessment of routine wellness blood testing in companion dogs.
Proceedings from the 19th American College of Veterinary Internal
Medicine Forum, Seattle, June 12–15, 2013:68.
157. Bexﬁeld N. Canine Idiopathic Chronic Hepatitis. Vet Clin North Am
Small Anim Pract 2017;47(3):645–63.
158. Webster CRL, Center SA, Cullen JM, et al. ACVIM consensus statement
on the diagnosis and treatment of chronic hepatitis in dogs. J Vet Intern
Med 2019;33(3):1173–1200.
159. Volk JO, Felsted KE, Thomas JG, et al. Executive summary of the Bayer
veterinary care usage study. J Am Vet Med Assoc 2011:238(10):1275–82.
160. Frankel RM. Pets, vets and frets: What relationship-centered care research
has to offer veterinary medicine. J Vet Med Educ 2006;33(1):20–7.
161. Adams C, Frankel RM. It may be a dog’s life but the relationship with
her owners is also key to her health and well being: communication in
veterinary medicine. Vet Clin North Am Small Anim Pract 2007;37(1):
1–17.
162. American Animal Hospital Association. The Path To High-Quality Care:
Practical Tips For Improving Compliance. Lakewood (CO): AAHA Press;
2003.
163. Volk JO, Hartmann G. How wellness plans grow veterinary practice. J
Am Vet Med Assoc 2015:247(1):40–1.
164. Kustritz, MVR. Determining the optimal age for gonadectomy of dogs
and cats. J Am Vet Med Assoc 2007; 231:1665–75.
165. Sapierzynski R, Czopowicz M. The animal-dependent risk factors in
canine osteosarcomas. Pol J Vet Sci 2017;20(2):293–8.
166. Salas Y, Marquez A, Diaz D, et al. Epidemiological study of mammary
tumors in female dogs diagnosed during the period 2002-2012: A
growing animal health problem. PLoS One 2015;10(5):1–15.
167. Greer ML. Canine Reproduction and Neonatology. CRC Press, 2014:45

