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AbstrAct
Food animal veterinarians (FAV) in 

the United States safeguard livestock, 
poultry, and aquatic food animal health 
and welfare as well as food safety and 
quality along the entire “farm to fork” 
continuum. In doing so they help to 
ensure the financial sustainability of 
producers and global food security. Of 
particular importance is the role vet-
erinarians play in preparation for and 
mitigation of emerging or transboundary 
(foreign animal) disease outbreaks which 
could have serious economic impacts on 
the entire U.S. economy as well as pos-
sible public health concerns regarding 
zoonosis and food security. 

Food animal veterinarians are a necessary part of our food system. Many challenges and questions remain regarding 
getting students interested in food animal medicine, and keeping veterinarians in this specialty. (Graphic by Megan 
Wickham with illustrations from Vlad Klok/ Shutterstock and majivecka/Shutterstock.)

Changes in animal agriculture have 
influenced changes in food supply 
veterinary medicine (FSVM). FAV now 
focus on the population as whole as well 
as continuing to attend to individual ani-
mals. They are employed in both private 
and public practice and many private 
practice FAV live and work in rural com-
munities. The issues surrounding recruit-
ment and retention of FAV, particularly 
in rural areas, have been debated for 
decades. Several FSVM workforce stud-
ies have been conducted over the years 
with conflicting results. Lack of detailed 
FAV employment data and differences 
in methods of estimating demand have 
contributed to the difficulty in character-

izing the current status and future needs 
of FSVM.  

Food supply veterinary medicine 
(FSVM) has unique supply and demand 
challenges. Demand for FAV is driven by 
the private and public sectors. Consoli-
dation and vertical integration of animal 
agriculture as well as fluctuations in 
farm profitability have impacted private 
sector demand. FAV have responded to 
these challenges by practice diversifica-
tion (both in species attended to and/or 
services offered), expansion and in some 
cases downsizing. FAV are also taking 
advantage of the broad training they 
receive to fill non-traditional roles in 
animal agriculture.  
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Public sector demand is complicated 
by questions of societal perceptions of 
need balanced with government fund-
ing challenges. A rise in the popularity 
of non-commercial or “backyard” food 
animals puts further pressure on public 
health and brings a need for involvement 
of non-FAV in FSVM. 

Supply of FAV is influenced by both 
recruitment and retention factors, many 
of which are overlapping.  One of largest 
barriers to recruitment and retention of all 
veterinarians is student debt. The educa-
tional debt accumulated during veterinary 
school to starting salary ratio is above 
what is considered acceptable. Solutions 
to high student debt have largely focused 
on mitigating it after the fact via loan 
forgiveness programs, in particular for 
FAV entering underserved rural practice 
areas. The largest of these is the federal 
Veterinary Medical Loan Repayment 
Program (VMLRP). The long-term ef-
fectiveness of these types of programs in 
other professions is debatable. The short-
term retention for the VMLRP is high but 
long-term retention not known. 

Challenges of rural life such as lack of 
social and cultural opportunities, lack of 
access to jobs for spouses, and childcare 
are of particular concern for recruitment 
and retention of FAV in rural communi-
ties. This is compounded by rural prac-
tices’ attributes such as long workdays 
and high on-call demands. The complex 
nature of these issues requires multifacet-
ed solutions. Prior ties to the community 
are key factors in retention of physicians 
and physician’s assistants to rural com-
munities. Recruiting potential students 
from geographical areas of need could be 
a priority in efforts to facilitate students 
returning to their geographical regions of 
preference as FAV professionals.

Based on limited data, it appears that 
the demographics of FAV are different 
from veterinarians in general (older, 
male, less diversity of race and ethnic-
ity). The reasons for this are not known 
but will be important to elucidate to help 
direct future recruitment and retentions 
efforts. 

Certain practice attributes such as 
caseload, facilities, and practice atmo-

sphere and availability of mentorship are 
particularly important to retention. Better 
utilization of veterinary technicians/
nurses, telehealth, business and human 
resource skills can enhance both the 
financial and social qualities of a practice 
and improve recruitment and retention. 
 Recruitment and retention of public 
practice FAV is also important. Lack of 
awareness of how veterinarians contrib-
ute to public health is a deterrent to FAV 
entering these fields. Adequate funding to 
support the training and hiring of FAV in 
public health fields is also important. 

Finally, robust training is needed for 
FAV to remain relevant to and meet the 
demands of animal agriculture. Training 
also fosters competence and employabil-
ity, which are important to recruitment 
and retention.

IntroductIon
The predicted continued growth of the 

world population and subsequent global 
food insecurity is a looming threat to 
human health. Access to affordable and 
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safe animal source foods will play a role 
in mitigation of this problem (Henchion 
et al. 2017; Nelson et al. 2010). Food 
animal veterinarians (FAV) safeguard the 
health and welfare of livestock, poultry, 
and aquatic food animals and food safety 
and quality along the entire “farm to 
fork” continuum. In doing so they help 
to ensure the financial sustainability of 
producers and worldwide food security 
(Alders et al 2017; NRC 2013). FAV are 
trained in multispecies comparative medi-
cine and as a result can provide a link 
between agriculture and human medicine 
and advance One Health initiatives. 

Of particular importance is the role 
veterinarians play in preparation for and 
mitigation of disease outbreaks includ-
ing emerging and transboundary (foreign 
animal) disease outbreaks. An outbreak 
of a highly contagious transboundary 
disease in the United States is expected 
to cause severe economic consequences. 
A 2015 study estimated that the total 
economic impact of an outbreak of the 
transboundary disease foot-and-mouth 
disease in the United States would range 
from $16 to $140 billion. Much of this 
is from direct impact to agricultural 
communities, food production, domestic 
demand, international trade, and tourism 

(Pendell et al. 2015). Indirect impacts for 
which the economic toll are difficult to 
measure include loss of consumer trust 
and confidence in the food supply, and 
perhaps even loss of faith in govern-
ment agencies entrusted with food safety. 
Social and psychological impacts from 
livestock producers and veterinarians 
losing their livelihoods and dealing with 
mass euthanasia would also be expected 
(Govindaraj et al. 2017; O’Rourke 2003; 
Peck 2005; Pendell et al. 2015). 

Animal agriculture is constantly 
changing. Consolidation and vertical inte-
gration, globalization of the food supply 
and food safety systems, technological 
advances, emerging disease and bioter-
rorism threats, environmental pressures, 
and consumerism have and will continue 
to reshape animal agriculture (Barrington 
and Allen 2010; Delgado et al. 2001; 
Hoblet, Maccabe, and Heider 2003; 
NRC 2013; Prince, Andrus, and Gwinner 
2006). 

The veterinary needs of animal agri-
culture have changed as the structure of 
animal agriculture has changed. Food 
supply veterinary medicine (FSVM) has 
evolved from an almost exclusive focus 
on individual animals as recently as the 
1950s to modern practice which also fo-

cuses on the population as a whole (Bar-
rington and Allen 2010). FAV currently 
serve animal agriculture via a variety of 
employment avenues in private and pub-
lic practice (industry, government, and 
academia) (Table 1) (White et al. 2010). 

The species of food animal as well as 
the segment of the industry that each FAV 
serves varies from a narrow focus (e.g., 
feedlot veterinarians) to any number of 
combinations. Poultry veterinarians work 
almost exclusively for companies that 
grow and market poultry, whereas beef, 
dairy, and small ruminant veterinarians 
work almost predominantly for private 
veterinary practices. Swine veterinarians 
work for a mixture of private practice and 
industry. 

Many private practice FAV live and 
work in rural communities where food 
animals are raised. Veterinarians in rural 
practice may be exclusively full-time 
FAV, or mixed FAV and companion 
animal practitioners. The food animal 
portion of mixed animal practices are 
increasingly limited to cattle, especially 
the cow-calf segment of the beef industry 
(NRC 2013). 

The veterinary profession has strug-
gled with a central workforce related 
question—why is it difficult to recruit 

Table 1. Food animal veterinarian practice types.

Type of Practice
 Private Practice

Industry

Government

Academia

  Integrated Activities
 § Clinical diagnosis, treatment, and control 
of disease

 § Herd investigation of disease and 
suboptimal animal performance

 § Control and prevention of infectious and 
zoonotic diseases

 § Animal identification, records, and records 
analysis

 § Integration of animal handling, nutrition, 
genetics, housing, and environmental 
factors into animal health programs

 § Producer education
 § On farm food safety and animal welfare 
programs and audits

 § Food safety
 § Foreign animal disease preparedness 
and response

 § Education, Research, Extension 
 § Epidemiology and disease ecology 
especially in population medicine

 § Policy and regulation formulation and 
implementation

  Sub Types
 §  FSVM exclusive

 ú Aquaculture
 ú Beef
 ú Dairy
 ú Poultry
 ú Small Ruminant
 ú Swine 

 § Mixed species FSVM 
 § Mixed FSVM and companion animal

 § Pharmaceutical 
 § Nutrition
 § Diagnostic testing

 § USDA
 § State Animal Health Agencies
 § FDA
 § CDC
 § Homeland Security 
 § Diagnostic Laboratories

 § Education
 § Research
 § Extension 
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Figure 1. Causal Loop Diagram of factors influencing the recruitment and retention of food animal veterinarians (FAV) in the 
U.S. (O = opposite relationship; i.e., an increase in one variable causes a decrease in the subsequent variable).
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and retain FAV in the United States? This 
issue paper will address the many factors 
which impact recruitment and retention 
of FAV. The interactive relationship of 
these factors is summarized in a causal 
loop diagram (Figure 1). 

Underlying factors impacting recruit-
ment and retention of FAV include food 
demand and food animal production 
intensity, both of which are driven, in 
part, by population growth. Population 
growth is paralleled by urbanization, 
which reduces land available for food 
production and necessitates an increase 
in production intensity to feed a grow-
ing global population. These changes 
influence demand for and wages of FAV 
as well as the specialization and training 
needs of FAV (Dicks et al. 2016). If FAV 
wages increase, the ability to recruit and 
retain FAV in the United States could be 
positively impacted. On the other hand, 
with increasing production intensity, 
the percentage of veterinary students 
with food animal experience and inter-
est could decline, impacting supply of 
FAV. Shifting focus of veterinary school 
curriculums away from FSVM does not 
allow for recruitment and creates a void 
in training of FAV. This lack of training 
not only impacts the ability of FAV to 
serve private practice and public health 
needs, but impacts training of future 
FAV faculty, creating a vicious cycle that 
further erodes FSVM curriculums. 

The availability of FAV in rural areas 
has been a particular point of discussion 
which extends to livestock producers, ru-
ral communities, and veterinary colleges, 
even reaching national news media and 
warning of risks to livestock and the food 
supply (Honig 2018). So widely recog-
nized are the economic, social, commu-
nity, and health/safety risks of a lack of 
FAV that public funding and grants have 
evolved to attempt to mitigate these risks 
by incentivizing practitioners into rural 
areas (Carrozza 2018).

Often discussed from a supply per-
spective are the drivers of why, or why 
not, individuals may choose to practice 
veterinary medicine in rural areas of the 
country. Multiple social and economic 
factors can be identified in driving the re-
cruitment and retention of rural veterinar-
ians (both FAV and companion animal), 
including comparative wage rates, life-

style preferences, social and community 
support systems, access to services (e.g., 
childcare, schooling, and employment 
opportunities for spouses), and veterinary 
practice infrastructure. 

Demand for veterinary services in ru-
ral areas is much less often discussed but 
cannot be ignored. The demand influenc-
es on FSVM are numerous and interrelat-
ed, and many are out of the control of the 
livestock industry and veterinarians (e.g., 
consolidation and vertical integration of 
animal agriculture) (U.S. Dairy Export 
Council 2019; U.S. Meat Export Federa-
tion 2019). The rural nature of many of 
the FAV practices is a disincentive for 
veterinarians that seek greater access to 
services, employment opportunities for 
family members, and a more robust social 
support system than many smaller com-
munities can provide. Salaries for rural 
mixed practices are generally lower than 
for specialized, exclusive FAV, and com-
panion animal veterinarians and when 
added to a very high student debt load 
poses further challenges for rural mixed 
FAV (AVMA 2019a).

FAV WorkForce 
studIes

In an economics framework both the 
supply and demand for FAV are important 
to the functionality of the FSVM market-
place. However, quantifying the supply 
and demand in order to predict future 
needs of the profession so that resources 
can be properly allocated has proven 
challenging. Previous FAV workforce 
studies have shown conflicting results. 
(Brown and Silverman 1999; Dicks 2013; 
Little 1978; NRC 2013; PNVEP 1988; 
Prince, Andrus and Gwinner 2006; Tack 
et al. 2018; Wise and Kushman 1985). 
For example, a study from 1999 predicted 
an increase in supply and decrease in 
demand while a study a few years later 
in 2006 predicted the opposite (Brown 
and Silverman 1999; Prince, Andrus, and 
Gwinner 2006). Changes in supply and 
demand could have occurred in this time 
period but different methodology and 
beginning assumptions may also account 
for some of the discrepancies (Loyd and 
Smith 2000). Supply and demand studies 
that focus on low market salaries and 

the need for tuition subsidies and public 
funding may perceive a surplus of FAV 
while studies that focus on unmet societal 
needs may see a deficit of FAV. (Wang, 
Hennessy, and O’Connor 2010). 

Accurate employment data are needed 
to project supply. The American Vet-
erinary Medical Association (AVMA) 
membership database is often used to 
quantify the supply of FAV in the United 
States. This database is quite robust in 
that it represents 82% of the veterinar-
ians in the United States and has more 
descriptive data on employment type 
than other sources of profession-wide 
statistics. (AVMA 2019b, c). However, 
20% of veterinarians do not declare their 
practice type and, for those that do, the 
self-declaration may be years old and no 
longer accurate. Also, some practice type 
categories, especially public practice can 
include both FAV and non-FAV. Data 
from organizations specifically represent-
ing FAV or public practice veterinarians 
would be helpful but are not readily 
available. 

On the demand side, the United States 
Department of Agriculture (USDA) 
census of county livestock numbers are 
often used. One assumption made when 
applying these data is that larger livestock 
densities equate to the need for more 
veterinary services. But identifying the 
true “demand” for veterinary services is 
complicated. Is demand driven by the 
total number of head, number of farms 
without adjustment for farm size, or 
adjusted for management intensity and/or 
total animal units? 

Two studies have attempted to 
compare databases and methods used 
to predict FAV workforce needs. Wang 
and colleagues (2012) found that the two 
methods they compared were in agree-
ment and counties with fewer FAV, more 
livestock, further from a veterinary col-
lege and more rural (defined by a rurality 
index) were designated shortage areas. 
In contrast, Tack and colleagues (2018) 
compared three different methods to 
identify FAV shortage areas. In total, 728 
counties were identified as shortage areas 
among the three methods. However, only 
47 counties were identified by at least 
two methods and only one county was 
identified by all three methods as having 
a shortage area. 
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FAV workforce studies are also 
fraught with confusing terminology. The 
definition of a FAV is not consistent and 
may account for conflicting results (Ville-
real et al. 2010). The terms “food animal 
veterinarian,” “food supply veterinarian,” 
“large animal veterinarian,” and “rural 
veterinarian” are often used interchange-
ably but have different meanings to dif-
ferent people and groups. FAV employed 
in public practice are often neglected in 
these studies and while their numbers are 
comparatively small, they have very im-
portant roles in FSVM (AVMA 2019b, c).

Another term used frequently in FAV 
workforce discussions that has different 
meanings for different stakeholders is 
“shortage.” The term “shortage” is often 
equated with “lack of supply of veterinar-
ians” implying that training more FAV 
will fix the problem. There may be a lack 
of veterinarians working in food pro-
duction—especially in rural areas—but 
if there is insufficient demand to make 
veterinary practices in these areas finan-
cially sustainable or the rural community 
is not attractive to veterinarians, then 
these areas will have difficulty recruit-
ing and retaining FAV. As noted by the 
National Academy of Sciences report in 
2013: “Regions that formerly supported a 
veterinarian can no longer do so. This is 
not a sign of a shortfall in the supply of 
veterinarians but rather of a shortfall in 
employment opportunities (AVMA 2013). 
What are frequently termed “shortage” 
areas in rural communities—implying 
a lack of available veterinarians to fill 
the jobs—are really underserved 
areas” (NRC 2013).

This brief history of FAV workforce 
studies points out the need for develop-
ment of more objective measures of 
demand for FAV and early warning indi-
cators of imbalances between supply and 
demand (AVMA 2013). This will provide 
guidance on how to address the needs to 
better use resources, and avoid training 
too few or too many FAV for the demand. 

drIVers oF demAnd
Private Practice

The majority of FAV are in private 
practice (AVMA 2019b, c). True demand 
for FAV in the private sector is less often 
discussed than supply issues. Fluctuations 

in farm profitability, and in particular pro-
longed periods of financial stress, create 
unstable demand for veterinary services. 
Arguably, fluctuations in demand for 
veterinary (or other) medical services 
exist in all marketplaces/geographies. 
However, in rural areas where demand is 
dependent on a few large producers and/
or originates largely from farming one 
species, (e.g., pork producers in Iowa 
or dairy producers in Wisconsin) the 
financial stresses are even more acutely 
felt by their service providers, including 
veterinarians.

U.S. livestock markets remain cyclical 
and volatile, impacted by feed prices, 
labor/wage rates, land prices, capital 
markets, export markets, and various 
other business factors. (U.S. Meat Export 
Federation 2019; U.S. Dairy Export 
Council 2019). Recent disruptions to key 
markets due to ongoing trade wars and 
disruptions to trading have introduced 
further uncertainty (USDA 2019).

The concentration of livestock produc-
tion in specific regions, coupled with 
financial challenges, introduce the poten-
tial that input suppliers—including vet-
erinarians—face uncertainties in demands 
for their services. While concentration 
of livestock operations yield changes 
in market structure and the demand for 
veterinary services (i.e., larger farms hav-
ing on-staff veterinarians), financial stress 
of an entire production system offers the 
potential to shift the demand curve for 
veterinary services entirely if farms exit 
a geography. The dairy industry, for ex-
ample, has faced recent extended periods 
of financial stress, marked by tightening 
margins with farms facing shortfalls in 
cash flow to meet financial obligations. 
This has resulted in many dairy farms 
going out of business and poses future 
sustainability problems for supporting 
businesses including veterinary practices 
(Program on Dairy Markets and Policy 
2019; Wokatsch 2018). FAV participating 
in the American Association of Bovine 
Practitioners (AABP) veterinary practice 
analysis workshops in the spring of 2019 
reported that the recent downturn in the 
dairy industry has affected their practices. 
Practices are responding by increasing 
allocation of resources for companion 
animal services, the addition of new ser-
vices (including consultation) related to 

the dairy industry, and in a few cases the 
reduction in staff size (Welch, D. 2019. 
Personal communication). 

In the long run, all inputs are variable. 
In the short run, fixed costs must be con-
sidered, and in particular for early career 
veterinarians, the added uncertainty about 
demand for services may add to the chal-
lenges of building practices and careers 
in rural areas—and dependent on increas-
ingly volatile livestock markets. In this 
uncertain climate, FAV must continue to 
remain relevant or risk losing their pres-
ence in animal agriculture (Chenowith 
1996; Getz 2012; NRC 2013; Prince, 
Andrus, and Gwinner 2006). 

"Opportunities for FAV to remain 
relevant do exist, even in highly 
vertically integrated segments of 
animal agriculture such as the 
poultry industry. Poultry companies 
for example must manage complex 
and interrelated issues such as food 
safety and quality, animal welfare, 
and compliance with environmental 
and trade regulations. The broad 
training of veterinarians makes 
them uniquely qualified to address  
these issues, which opens up non-
traditional job opportunities."  
(Glisson and Hofacre 2006)

Public Practice
There is an unquestionable need 

for FAV in public practice, particularly 
government practice, for disease sur-
veillance, food safety, etc. (NRC 2013; 
Prince, Andrus and Gwinner 2006). From 
a demand perspective, there may be a 
need for public practice FAV, but the 
impetus and funds to increase FAV capac-
ity may be lacking. A common thread in 
veterinary workforce studies discussed 
previously is the balance between market 
pressures—what consumers of veterinary 
services are willing to pay and societal 
needs—what is typically paid by govern-
ment (Dicks 2013; JCVE 1964; Little 
1978; NRC 1982; Wise and Kushman 
1985). Dicks (2013) explains: 

“The literature clearly defines 
the need for an expanded role for 
veterinarians in the areas of public 
health and related sectors but  
offers no measure of the willingness 
to pay for the needed services by 
specific public or private entities.” 
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The value of FAV to the private animal 
agriculture sectors and society are dif-
ferent but overlapping. What a farmer 
is willing to pay for (driven by farm 
economics) and what is socially optimal 
(e.g., transboundary disease detection) 
are not necessarily the same. 

The number of public practice veteri-
narians as a whole appears to be stable 
or increasing, but the trends in spe-
cific subcategories (industry, academia, 
government) are different. Uniformed 
services make up the majority of new 
veterinarians entering public practice but 
their numbers have declined over the past 
decade (AVMA 2019c).

There are other non-traditional, public 
health roles arising that need to be filled 
by veterinarians. The number of non-
commercial or “backyard” food animals, 
especially poultry, is increasing in urban 
and peri-urban areas. This poses zoonotic 
disease and food safety risks to people 
and animal disease risks to commercial 
livestock and poultry industries. The 
majority of urban and peri-urban veteri-
narians are likely focused on companion 
animals and may be unfamiliar with the 
medical and welfare needs of food ani-
mals as well as regulations and legalities 
associated with treating animals designat-
ed by the Food and Drug Administration 
as food producing animals. They may 
also not operate optimally as the first line 
of defense for recognizing transboundary 
disease in “backyard” food animals that 
are a risk to commercial animal agricul-
ture (Pires et al. 2019; Wang, Hennessy, 
and O’Conner 2010).

drIVers oF supply
Assuming that sufficient demand for 

FAV exists, several questions about an 
ample, well-trained labor supply arise. 
If veterinarians do not enter and remain 
in FSVM jobs, then government, non-
governmental organizations, industry, and 
agribusiness will employ non-veterinari-
ans to fill their needs (Hoblet, Maccabe, 
and Heider 2003). Multiple social and 
economic factors can be identified as im-
pacting the supply of FAV. Characterizing 
these factors is confounded by the diverse 
nature of FAV as described in the intro-
duction. According to Walker (2009), this 
“identity crisis” dilutes and complicates 

attempts to characterize the problems 
and fill voids. Veterinary colleges, for 
example, are trying to recruit and train 
students to fill a need that is not clearly 
defined. Most of the discussion of the 
supply of FAV surrounds recruitment and 
retention of FAV to rural communities. 

Recruitment and Retention
An adequate supply of FAV starts 

with getting students interested in FSVM 
(either before or after acceptance into 
veterinary college), getting them ad-
equately trained and employed in FSVM 
jobs, and finally, keeping them in those 
FSVM jobs. Many of the recruitment 
factors such as student debt, rural living, 
gender, and generation influences are also 
retention factors that lead to career or 
job switching by FAV. There are others, 
specifically certain practice attributes (ap-
plication of business and human resource 
best practices), which are especially 
important to retention.

Nationally, career switching (start-
ing out with one interest and switching 
to another) during veterinary school is 
low but when it happens, either towards 
or away from FSVM, it is due to expo-
sure to new fields in veterinary school 
coursework (Andrus, Gwinner and Prince 
2006; Saltman et al. 2004). Having 
strong FSVM curriculum and strong FAV 
faculty and practitioner role models to 
attract new students to FSVM and retain 
those already interested in FSVM might 
be effective.

The magnitude of career switching in 
FAV after graduation is debatable. Some 
reports indicate that fewer than 30% of 
those who entered FSVM at gradua-
tion remained in FSVM practice by five 
years’ post-graduation; (Lissmore and 
Stowe 1989; Osborne 2003; Radostits 
2004; Schmitz et al. 2007). More recently 
however, Andrus, Gwinner, and Prince 
(2006) reported that career switching was 
uncommon in both early and late career 
FAV and report high career satisfaction 
compared to other areas of the profession. 
The minority that did switch had lower 
job satisfaction and switched because 
they wanted more life-work balance and 
more social activities.

Student Debt
High student debt is arguably the big-

gest issue facing the veterinary profes-
sion. When asked about issues important 
to the veterinary profession, veterinary 
students as a whole—and FAV interested 
students in particular—ranked debt high-
est (Prince, Andrus, and Gwinner 2006; 
Volk et al. 2018). In the 2018 Merck 
Animal Health Wellbeing Study, student 
debt was strongly associated with lower 
levels of wellbeing. Wellbeing decreased 
as student debt increased and there was a 
significant difference in wellbeing in re-
spondents with and without student debt 
(Volk et al. 2018). 

Colleges of veterinary medicine have 
shifted from majority state funded to 
funding by tuition and competitive grants 
(Getz 2012; NRC 2013). Student debt 
load has increased dramatically in recent 
years while starting salaries have failed to 
keep pace. The educational debt accumu-
lated during veterinary school to starting 
salary ratio (debt to income ratio or DIR) 
for the class of 2018 was 2.3:1 (AVMA 
2019a). This is up from 1.8:1 in 2004 
and above what is considered the upper 
acceptable boundary of 1.4:1 (AAVMC 
2018; Larkin 2018; Shepard 2004, 2005, 
2008; Veterinary Business Advisors, Inc. 
2017). 

While the average DIR is admit-
tedly high, and has grown over time, the 
precise DIR from any given subset (e.g., 
FAV) varies widely depending on both 
the debt incurred and postgraduate career 
plans. FAV taking jobs in food animal 
exclusive practices generally have lower 
debt and higher salaries, and thus lower 
DIR, than mixed or companion animal 
veterinarians. Veterinarians employed 
in all public practice types combined 
had the lowest debt but there is quite 
a range depending on specific type of 
public employment (e.g., industry versus 
government) (AAVMC 2019b; AVMA 
2019a; Dicks et al. 2016). The reason 
for the significant difference in the debt 
load and DIR of new graduates based on 
post-graduation plans is unknown and 
while investigating debt load and practice 
type seems a natural way to study student 
debt across professional focus areas, the 
lack of causation and simple associative 
nature of the comparison should be noted. 
It is hard to quantify if whether income 
is because of a chosen career path or if 
a career path is chosen based on poten-
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tial income and a student’s debt load. 
Nonetheless, significant heterogeneity in 
DIR is seen across veterinarians which 
contributes to difficulty in incentivizing 
individuals to pursue specific veterinary 
career opportunities (AAVMC 2019b; 
AVMA 2019a).

A recent trend in student debt data is 
that the percentage of veterinary students 
graduating with zero debt is increasing 
(AAVMC 2018). One hypothesis as to the 
cause of this trend is that more students 
of means are applying and being accepted 
into veterinary school. The impact this 
may have on the diversity of the profes-
sion as a whole or to FAV recruitment 
and retention is unknown. 

Solutions to high veterinary student 
debt have focused on mitigating the 
problem after the fact. Public funding, 
scholarships, and grants have evolved to 
incentivize FAV to practice in rural areas. 
The Veterinary Medical Loan Repayment 
Program (VLRMP) is the longest stand-
ing loan repayment program for FAV 
(USDA 2019b). The VMLRP was estab-
lished by the National Veterinary Medical 
Services Act in 2003 and distribution of 
awards was started in 2010. Veterinarians 
selected for the program practice for three 
years in a designated underserved area 
in exchange for $25,000 in loan repay-
ment for each year of service. In 2018, 
the VMLRP awarded $7.1 million in loan 
assistance to 74 food animal and public 
practice veterinarians. In order to expand 
the program’s reach without the need of 
additional funding, the VMLRP Enhance-
ment Act has been introduced to both the 
U.S. Senate and House of Representa-
tives. This bill would lift a 39% income 
withholding tax that the USDA pays on 
the program’s awards. (U. S. Congress 
2017, 2019).

Other federal programs not necessar-
ily specific to FAV include the Public Ser-
vice Loan Forgiveness Program, Army 
Active Duty Health Professions Loan Re-
payment Program, Army Specialty Pay, 
Armed Forces F. Edward Hebert Armed 
Forces Health Professionals Scholarship 
Program, and the Federal Faculty Loan 
Repayment Program. In addition to these 
programs, as of 2017, there were 19 
states with some type of loan forgiveness 
programs, many targeting FAV 
(AVMAc).

The private sector is also developing 
debt relief programs. Banfield Pet Hospi-
tal, which has more than 900 veterinary 
practices in the United States, has started 
the Veterinary Student Debt Relief Pilot 
Program for their employees. It includes 
a monthly contribution of $150 paid by 
Banfield directly on qualifying student 
loans, a low-interest refinancing option 
from a third-party financial institution, 
and a $2,500 payment for each qualify-
ing Banfield student program the doctor 
participates in before graduating—up to 
$10,000 (Banfield Pet Hospital 2019). 
Banfield practices are exclusively small 
animal, but similar programs may work 
for food animal practices.  

Veterinary organizations also have 
debt mitigation efforts. The Veterinary 
Debt Initiative is a partnership between 
American Association of Veterinary 
Medical Colleges, American Veterinary 
Medical Association, and Veterinary 
Medical Association Executives to raise 
awareness and provide access to re-
sources that will enable pre-veterinary 
students, veterinary students, and veteri-
narians to make highly informed financial 
decisions (AAMC 2019). The AVMA has 
several financial management tools for 
students and graduates at: https://www.
avma.org/About/SAVMA/StudentFinan-
cialResources/Pages/default.aspx. 

The obvious “elephant in the room” 
is how to decrease the actual student 
debt load. Several looming questions 
related to student debt load ask how the 
debt load will impact number of applica-
tions, if veterinary schools will go out of 
business, or how to solve the problems of 
rising tuition costs. High student debt has 
implications for recruitment but it may or 
may not be a factor in long term reten-
tion. An Australian study (Buykx et al. 
2010) of retention efforts for healthcare 
workers in rural areas showed that the 
most commonly implemented reten-
tion strategy was financial incentives. 
However, they also stated that there was 
very little long-term effectiveness of any 
retention strategy implemented, including 
financial incentives. In contrast, a survey 
of VMLRP awardees 3 years’ post-con-
tract indicated that 76% of respondents 
were still practicing in the same loca-
tion and seeing the same species as they 
did under VMLRP (VMLRP Program 

Office, 2019. Personal communication). 
It’s unknown how this retention rate 
compares to new graduates in rural FAV 
underserved areas not supported by the 
VMLRP. 

Rural Life
The challenges of a rural life have 

been implicated as an issue in recruitment 
and retention of FAV to rural practices. 
Many students interested in FSVM come 
from rural communities and have experi-
ence in animal agriculture and these stu-
dents are thought to be an important pool 
of future FAV (Lenarduzzi, Sheppard, 
and Slater 2009; Prince, Andrus, and 
Gwinner 2006; Schmitz et al. 2007). It’s 
hypothesized that the number of students 
interested in FSVM is diminishing over 
time but data to support strong trends are 
lacking and even contradictory. Recent 
data show that 1 in 5 U.S. veterinary stu-
dents comes from a rural community and 
many of these are interested in FSVM, so 
a diminished student pool may not be an 
issue (AAVMC Annual Report 2019). 

Olfert and colleagues (2012) showed 
that the attractiveness of a rural commu-
nity was more about human population 
size and dynamics than livestock con-
centrations. Lack of social and cultural 
opportunities, support systems, suitable 
career opportunities for spouses, access 
to services such as childcare and schools, 
veterinary practice infrastructure, com-
bined with high student debts and low 
starting salaries are also implicated in 
discouraging new graduates from enter-
ing rural practice (Brown and Silverman 
1999; Prince, Andrus and Gwinner 2006; 
Wang, Hennessy, and O’Conner 2010). 
Consolidation of animal agriculture may 
make FAV gravitate towards more con-
sulting roles providing some flexibility in 
where FAV actually reside. 

Some of the above recruitment issues 
are also retention issues. Stress from 
long workdays, on-call hours and lack of 
time off are consistently highly ranked 
as reasons why veterinarians leave rural 
practice. Other reasons are family con-
cerns, lack of mentorship, opportunities 
for higher salary and benefits, and lack of 
continuing education opportunities (An-
drus, Gwinner, and Prince 2006; Schmitz 
et al. 2007).

Other medical professions face similar 
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problems with recruitment and reten-
tion in rural communities. Besides those 
listed above, factors such as profes-
sional isolation, gaining acceptance and 
trust within communities, and a lack of 
medical equipment make working in rural 
communities uniquely challenging for 
healthcare providers (Henry, Hooker, and 
Yates 2011; Hooker, Cawly, and Everett 
2017; Humphreys et al. 2002; Larson et 
al. 2016). 

Humphreys and colleagues (2002) 
suggested that no single incentive will 
improve retention of rural healthcare 
workers and that a multi-faceted ap-
proach is required—maintaining adequate 
and stable staffing; adequate infrastruc-
ture; realistic and competitive compensa-
tion; recognizing and rewarding individu-
als making significant contributions to 
the practice; and ensuring social, family 
and community support. It would be 
reasonable to assume that a similar multi-
faceted approach would be applicable to 
rural FAV.

Research on recruitment and retention 
of physicians and physician’s assistants to 
rural areas consistently finds that the rural 
background of individuals is important 
for residential intentions and remain-
ing in a rural community. Community 
attachment, place identity, and proximity 
to family were key factors that predicted 
which students were likely to return to 
and stay in a rural community (Brooks et 
al. 2002; Demi, McLaughlin and Snyder 
2009; Eacott and Sonn 2006; Foster and 
Main 2018; Frieze, Hansen and Boneva 
2006; Jones, Bushnell, and Humphreys 
2014; Larson et al. 2018; Morse and 
Mudgett 2018; Petrin et al. 2014; Rabi-
nowitz and Paynter 2000; Walker et al. 
2012; Ulrich-Schad, Henley, and Safford 
2013). These studies point out that rural 
“returners” are a substantial proportion 
of the people that migrate to rural areas. 
In Canada, return migration accounts for 
31% of the immigration to rural com-
munities (Niedomysl and Amcoff 2011). 
Moreover, return migrants have been 
characterized as the “best and bright-
est,” bringing higher qualifications and 
higher incomes (Foster and Main 2018; 
Petrin, Schafft, and Meece 2014; Stock-
dale 2004). Based on this work looking 
at physician and physician assistants, a 
mitigating first step for the veterinary 

profession may be to take advantage of 
community ties and concentrate recruit-
ment efforts towards potential veterinar-
ians from a particular rural area in need 
(Brooks et al. 2002; Demi, McLaughlin 
and Snyder 2009; Eacott and Sonn 2006; 
Foster and Main 2018; Frieze, Hanson, 
and Boneva 2006; Jones, Bushnell, and 
Humphreys 2014; Larson et al. 2016; 
Morse and Mudgett 2018; Petrin et al. 
2014; Rabinowitz and Paynter 2000; Ul-
rich-Schad, Henley, and Safford 2013; 
Walker et al. 2012). 

Solving issues of long work hours and 
emergency duty are also key. Practices 
can educate producers to do routine 
procedures and employ technicians to 
assist and improve after-hours working 
conditions. Cooperation between and 
consolidation/regionalization of practices 
to cut down on hours worked and share 
after-hours duties between more people is 
another solution (Humphreys et al. 2002). 
The tradeoff is that clients and veterinar-
ians may have to travel longer distances, 
which may yield additional challenges as-
sociated with travel costs, added working 
hours due to lengthened commutes, and 
potential challenges of access to timely 
care. 

Childcare is a particular concern 
of young veterinarians. Practices can 
consider contracting with local daycare 
centers to extend hours to meet needs. 
One group of practitioners in Texas hired 
their own daycare provider and help each 
other out in times of need (Fears 2018). 

One factor that may attract veteri-
narians to rural areas is the lower cost 
of living. While salaries may be lower 
for practices in rural areas compared to 
non-rural areas, the lower cost of living 
of rural areas will allow for more buying 
power (AVMA 2019a). 

A case can be made for cooperation 
between veterinarians and physicians 
especially in “hard to reach populations” 
to improve recruitment and retention. 
Examples include vaccination clinics for 
both animals and humans in rural areas or 
sharing equipment (Schelling et al. 2005). 
The idea could be extended, especially 
in the context of high-income counties, 
by considering ways that physicians and 
veterinarians can support each other per-
sonally and professionally through shared 
conferences, networking, and intentional 

communications between the professions 
(Zinnstag et al. 2005). 

FAV Demographics
Good data are lacking but from what 

is available, it appears that the demo-
graphics of FAV may be different from 
the general population of veterinarians 
in the United States. Bovine veterinar-
ians specifically are older, male, and have 
less diversity of race and ethnicity than 
the general veterinary population in the 
United States (Dicks et al. 2016). A better 
understanding of the reasons for these 
differences may foster recruitment and 
retention efforts for FAV. 

The current generation of students has 
a strong push for 40-hour workweeks and 
flexible work hours to allow for work-
life balance. This is true for students 
interested in both mixed and food animal 
veterinary medicine. Rural practices 
often have smaller staff, fewer veterinar-
ians to share on-call duties, and do not 
often have emergency clinics for large 
animals nearby to refer current and after-
hour cases. This makes recruitment, and 
retention, of young veterinarians difficult 
(AVMA 2019). 

Exaggerated generational differences 
in practices may lead to conflict between 
employers and new graduates. Unar-
ticulated assumptions and unconscious 
criteria may lead employers to try to fit 
employees into a preconceived “good 
employee” ideal (Zemke, Raines, and 
Filixzak 2000). For example, the older 
practitioner who is used to working 80 
or more hours per week may think the 
young associate who only wants to work 
40 hours per week is lacking work ethic. 
Older generation employers in rural prac-
tices must be aware of the generation gap 
that exists as they hire and try to retain 
new veterinarians. Different generations 
have different values and therefore define 
success differently.

Training employers to understand the 
attributes of particular generations and 
how to manage the generational differ-
ences may help (Zemke, Raines, and 
Filixzak 2000). Employers can recognize 
that the new veterinarian brings an array 
of new ideas, technologies, and skill 
sets that can contribute to the success of 
individuals and to the practice. Zeeshan 
and Iram (2012) describe this as “reverse 
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mentoring” and point out the mutual 
benefits of loyalty and trust.

Gender may also play a role in recruit-
ment and retention of FAV. Women make 
up half of all veterinarians, but less than 
one third of FAV (Dicks et al. 2016; 
Schmitz. et. al. 2007). About 30% of all 
bovine veterinarians are female but there 
is a shift as 60% of bovine practitioners 
less than 35 years of age are now female. 
The reasons for this discrepancy are not 
known, nor is it known if this is true of 
other FAV subgroups (e.g., swine and 
poultry veterinarians) as gender of mem-
bership has not always been collected. 
Results from surveys indicate that men 
were more likely to come from smaller 
communities and had a more positive at-
titude towards rural life (Hashizume, Wo-
loschuk and Hecker 2015; Lenarduzzzi, 
Sheppard and Slater 2009). Currently, 
approximately 80% of veterinary students 
are female (AAVMC 2019a) and this is 
unlikely to change since animal science 
programs, where a high percentage of 
veterinary students do their pre-veteri-
nary education, are also approaching 80% 
female (Data USA 2019). Getting better 
data as to why these gender differences 
exist are necessary since the pool of 
future FAV is female. 

There are also gender differences in 
salaries. Even after controlling for age, 
experience level, practice type, specialty, 
and hours worked, female veterinarians 
earn less than their male counterparts 
(AVMA 2019a; Cron 2000). Female 
students also graduate with more debt 
(AVMA 2019a). Employers that wish to 
recruit and retain new veterinarians in 
rural practice must be willing to provide 
market value compensation regardless of 
gender. 

Female employees are more likely to 
cite more family time as being important 
than male counterparts (Schmitz et. al 
2007). Practice owners located in rural 
areas should have policies in place to 
accommodate their employees’ requests 
for family leave, including maternity 
leave and time off to take care of a newly 
adopted infant or ill family member. 
(Collings, Freeney, and van der Werff 
2018).

A better understanding of the demo-
graphics of veterinarians who choose 
FSVM and those who don’t may provide 

insight for recruitment and retention ef-
forts. Generation, gender, race, ethnicity, 
and socioeconomic status likely all play 
roles in these choices but there is very 
little FAV specific data. Acquiring actual 
employment data as well as reasons 
behind the choices students make is the 
first step. Without this, recruitment and 
retention efforts may be misguided. 

Practice Attributes
Certain practice attributes impact both 

recruitment and retention but are par-
ticularly important to retention. Practice 
atmosphere and location were ranked 
highest by new graduates looking for 
their first job, followed by caseload, con-
cerns with time demands from being on-
call, being able to make full use of their 
medical/surgical skills, mentorship, qual-
ity of facilities, and potential for practice 
ownership. Private practices need to be 
appealing, attractive, interesting, excit-
ing, motivating, financially rewarding, 
and progressive to attract new veterinary 
graduates (Andrus, Gwinner, and Prince 
2006; Elmore 2003, Radostits 2004; Salt-
man et al. 2004; Villarroel 2010).

Practices that create an environment 
where employed veterinarians feel ap-
preciated, supported, and successful are 
likely to have higher retention rates. Such 
practices are operationally efficient and 
have practice owners that are business 
savvy, emotionally intelligent, and under-
stand the importance of sound leader-
ship. Ideally veterinary practices should 
have clear mission and vision statements 
which are known and embodied by prac-
tice staff. The way the practice operates, 
the systems, and procedures used should 
align with that mission and vision be-
cause it motivates behaviors toward com-
mon goals (Bart et al. 2001). The new 
veterinarian can then find ways to use 
their skills and capabilities to contribute 
and gain satisfaction in their personal and 
the practice’s accomplishments.

Studies from the United States and 
Canada identified inadequate mentorship 
as a significant cause for veterinarians 
leaving rural practice (Andrus et al 2006; 
Jelinski 2009b; Lissemore and Stowe. 
1989; Olfert et al. 2012). Establishing a 
clear plan for mentorship and following 
through on that plan provides an excel-
lent return on investment through veteri-

nary employee retention. Mentorship not 
only involves the transfer of technical 
knowledge and skills but a broader ap-
proach that involves the development of 
social skills and attributes. The technical 
component has been described as “com-
petency”, but a broader term “employ-
ability” is defined as “having a set of 
skills, knowledge, understanding and 
personal attributes that make a person 
more likely to choose and secure occupa-
tions in which they can be satisfied and 
successful.” Bell, Cake, and Mansfield 
(2018) recommend veterinary educators 
consider focusing on employability rather 
than just competency. Similar efforts by 
employers through mentoring could en-
hance employability and the chance that 
new employees maintain a satisfying and 
successful career (Kogan, McConnell, 
and Schoenfeld-Tacher 2004). 

Offering high value service for client 
operations will provide an economic 
platform to improve incomes, which 
should contribute to resolving future 
labor supply problems before they arrive 
(Prince, Andrus, and Gwinner 2006). 
Practice models may need to shift from 
a fee for service/task orientation to a fee 
for advice/information where costs are 
spread over the entire herd as opposed to 
individual animals. 

The increased use of veterinary techni-
cians/nurses is linked to higher practice 
efficiency and revenue (Salois 2019). 
Rural veterinary practices have a lower 
DVM to non-DVM staff ratio than other 
types of practice (Larkin 2012). Bet-
ter use of veterinary technicians/nurses 
in food animal practices offers several 
advantages. These include expansion of 
the geographical practice area allowing 
veterinarians to service more clients and 
be located in less rural areas along with 
expansion of total services offered by 
having veterinary technicians perform 
technical tasks, granting veterinarians 
more time to offer expanded services and 
develop new skills. These advantages 
and others have the potential to increase 
revenue streams to increase FAV com-
pensation as well as increase professional 
satisfaction, both of which may assist 
with retention (Remsburg, Galligan, and 
Ferguson 2007). Many state laws cur-
rently dictate that technicians must work 
under the direct supervision of a veteri-
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narian. These would need to be amended 
to allow for technicians to work under 
indirect supervision or remote supervi-
sion and to define the scope of what 
procedures and/or diagnoses are allowed. 
It's important to note that the same factors 
that impact recruitment and retention of 
FAV to rural practices (e.g., low salaries, 
student debt, long work hours, etc.) also 
impact recruitment and retention of vet-
erinary technicians/nurses.   

Telehealth, or using technology to 
deliver health information, education, or 
care remotely, also presents opportunities 
for expanded scope and reach of services 
for rural practices. Telehealth is being 
increasingly used in human medicine in 
rural areas (Rural Health Information 
Hub 2019). FAV are already routinely us-
ing digital photographs, real time video, 
electronic record keeping systems, and 
more to gather and share information 
with clients (Navarre, C. 2019. Personal 
communication). The AVMA is currently 
exploring ways to develop telehealth 
services that could expand these services 
further for FAV. 

A significant contributor to the eco-
nomic success of individual veterinar-
ians and veterinary practices is effective 
use of business knowledge and skills 
(Cron 2000; Jackson and Houser 2016). 
Business skills are even more important 
to FAV as their recommendations have 
economic implications for their client’s 
businesses (Kansas State University 
Research and Extension 2014). 

Active development and enhance-
ment of business knowledge and human 
resource skills among veterinary practice 
owners and managers are a key element 
for improving the retention of veterinar-
ians in rural practice (Cron 2000; Dicks 
et al 2016). Cron (2000) identified three 
human resource related business practices 
that accounted for the largest difference 
between low and high-income prac-
tices and all three focused on employee 
job satisfaction and retention—active 
strategies to promote employee longev-
ity, measuring employee satisfaction, and 
employee reward programs tied to client 
satisfaction or client loyalty.

publIc prActIce 
Recruitment and retention of public 

practice FAV is equally as important as 
private practice FAV. Lack of aware-
ness of how veterinarians contribute to 
public health and research by students, 
veterinarians, and the general public is a 
key barrier to recruitment and retention. 
Lack of training opportunities as well as 
the extra time and expense of acquiring 
post-DVM training are major barriers 
to recruitment (AVMA 2019a; Freeman 
2005; Jarman, et. al., 2011). If there is a 
lack of a supply of public practice veteri-
narians, positions will be filled by non-
DVMs which represents a significant loss 
of FSVM clinical and animal production 
as well as food safety expertise. Adequate 
funding to increase awareness of what 
public practice veterinarians do, increas-
ing training opportunities, and addressing 
salary inequities is necessary to ensure 
that veterinarians continue to be involved 
in public practice (Freeman 2005).

summAry oF recruIt-
ment And retentIon 
solutIons

Many FAV supply issues can be 
mitigated, although some are easier than 
others. Table 2 outlines strategies and 
tactics for recruitment and retention of 
FAV. The relative importance of these 
recommended solutions differs between 
studies (Lenarduzzi, Sheppard and Slater, 
2009; Prince, Andrus, and Gwinner 2006; 
Villarroel 2010a; Villeroel 2010b) but 
each tactic can have some impact. 

trAInIng
To maintain the relevance of FAV 

to animal agriculture it is necessary to 
ensure that the workforce is trained to 
meet demands (Gilbert 2002; Radostits 
2004). Training also affects recruitment 
and retention. Bell, Cake, and Mans-
field (2018) contend that in veterinary 
medicine competence—gained through 
training—is an important component of 
employability and that “employability is 
a useful and important educational goal, 
since it encapsulates the vital objectives 
of professional success, satisfaction, and 
well-being.” 

The steady increase in companion 
animal education opportunities and ero-

sion of food animal education in veteri-
nary colleges leaves students interested 
in FSVM at risk of being inadequately 
trained (Barrington and Allen 2010; 
Elmore and White 2010; Walker 2009). It 
also plays a factor in attracting and main-
taining students’ interest in FSVM and 
rural life (Hashizume, Wololschuk, and 
Hecker 2015; Schmitz et al. 2007). Fi-
nancial resources available to veterinary 
schools are limited and with shrinking 
budgets and pressure to curtail student 
debt, are unlikely to improve. Careful 
and informed decisions at several levels 
are needed to make sure opportunities to 
train FAV to benefit both society and the 
veterinary profession are not lost (Hoblet, 
Maccabe, and Heider 2003).

One of the strengths veterinarians 
bring to public health is their multispe-
cies training and there is currently still a 
need for some rural FAV to be trained in 
“all creatures great and small” (Hoblet, 
Maccabe, and Heider 2003). The beef 
cow-calf industry as well as backyard and 
hobby food animal owners are most often 
serviced by rural FAV or mixed animal 
practitioners. However, omni-competence 
in veterinary medicine is becoming more 
difficult to attain both because of a lack 
of financial resources and the breadth 
of knowledge required. This poses a 
challenge for students without livestock 
experience to gain the necessary back-
ground knowledge of an industry while in 
veterinary school. 

Limited resources and highly vari-
able training needs for FAV often lead 
to the recommendation of “centers of 
excellence” or “centers of emphasis” at 
veterinary schools to avoid having many 
weak programs as each school tries to 
do everything (Chenowith 1996; Hoblet, 
Maccabe, and Heider 2003; NRC 2013; 
PNVEP 1988; Prince, Andrus and Gwin-
ner 2006; Willis et al. 2007). In 2013, the 
National Research Council supported the 
concept of “centers of excellence/em-
phasis.” Requirements for the success of 
this type of program are formidable and 
include funding, marketing, leadership, 
communication, coordination, integra-
tion, and dedicated people with the time 
to make it work. Integration of funding 
across universities is very difficult and 
likely the largest barrier to overcome to 
make these types of programs possible. 
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Table 2. Strategies and tactics to increase recruitment and retention of FAV. 

Strategy
 Expose veterinary students to the 
benefits of careers in FSVM

Increased involvement of professional 
veterinary associations, industry, and 
government

Veterinary students increase 
involvement

High school, pre-veterinary, and 
veterinary programs develop specific 
educational opportunities

Student debt reduction

Community involvement

Veterinary practice involvement

  Tactics
 § Paid summer externship opportunities
 § Increased number of FAV faculty
 § Increased numbers of courses on FSVM
 § Regional centers of excellence including public practice agencies

 § Scholarships 
 § Mentoring
 § Externship opportunities
 § Develop educational materials about FSVM that accurately reflect the duties and 
benefits of various careers in FSVM

 § Communicate job opportunities to veterinary students
 § Provide educational materials to help new graduates establish FSVM practices
 § Provide financial assistance in the form of student loan debt relief 
 § Provide networking opportunities for new graduates with common interests

 § Take advantage of externship opportunities, scholarships
 § Attend national FSVM species association meetings to better connect with prospective 
employers and future colleagues 

 § Provide early educational opportunities to increase exposure and interest
 § Educate students on proper handling of large animals to overcome concerns about 
physical aspects of FSVM careers

 § Target students from rural backgrounds with experience in food production
 § Dedicated admissions programs for FSVM interested students 
 § Active recruitment of students from rural backgrounds
 § Dedicated admissions programs for FSVM interested students and underrepresented 
students

 § Scholarships
 § Federal and state sponsored programs
 § Financial literacy education
 § Employer based programs 
 § Curtail the rise in tuition

 § Identify potential FAV from a community and provide resources and support
 § Foster connections between different medical professionals 

 § Creative solutions to long hours, emergency duty
 § Increase use of technology
 § Develop sound business and human resource practices including mentorship and 
family leave policies

It will likely be the animal agriculture 
industries themselves that will take on 
specialized training. Glisson and Hofacre 
(2006) described the current educational 
environment for poultry medicine as 
one in which a small consolidated group 
of veterinary colleges have maintained 
robust poultry medicine programs and 
the commercial poultry industry has 
developed private and independent post-
graduate, in-house training programs. Ad-
vanced training programs add to educa-
tional costs and efforts should be taken to 
minimize impacts to already burdensome 
debt loads on students. 

However, there are successes. The 
Swine Medicine Education Center 
(SMEC) at Iowa State University is an 
example of a center of excellence focused 
on training swine veterinary students 
from all over the United States, Canada, 
and other countries. Since its inception 
in 2011, SMEC has trained veterinary 
students from 17 U. S. schools and 27 
countries through both on-farm and 
distance learning modules. Recently, 
with the help of funding from the Bill 
and Melinda Gates Foundation, two U.S. 
and one New Zealand veterinary school 
have begun to collaborate on a project to 

develop and populate a digital platform 
with teaching resources for food animal 
faculty worldwide (Feedstuffs 2019).

Training veterinary technicians/nurses 
to have skills specific to food animal 
practices should also be considered. They 
are also becoming more specialized as 
there are currently 16 veterinary techni-
cian specialty groups but only two offer a 
sub-specialty in production animals: The 
Academy of Internal Medicine Veterinary 
Technicians—Production Animal Internal 
Medicine; and the Academy of Veterinary 
Technicians in Clinical Practice: Produc-
tion Animal (NAVTA 2019).
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conclusIon
The complex interaction of multiple 

factors (Figure 1) that impact recruitment 
and retention of FAV makes predicting 
the future of FSVM and enacting change 
very difficult. The issues are multifac-
torial and interrelated and will require 
multifaceted solutions. The challenge 
of consolidation and vertical integration 
of animal agriculture must be viewed 
as an opportunity. Use of technology, 
improving practice management skills, 
and focusing on emerging areas with 
high-demand needs will maintain demand 
(Prince, Andrus, and Gwinner 2006). 
Ensuring an adequate supply of FAV will 
require adequate recruitment, retention 
and training. Recruitment efforts should 
be aimed at increasing the likelihood of 
FAV interested students entering veteri-
nary college and retention efforts should 
be aimed at providing ongoing support 
for both employers and employees to 
prevent FAV from switching careers. Suc-
cessfully increasing the recruitment and 
retention of FAV in the United States will 
require training interventions that break 
the viscous cycles of curriculum shift and 
declining food animal expertise among 
veterinary school faculty. 
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