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• 

NOTICE : The project that i s  the subjec t o f  this report was a pproved by 
the Governing Board o f  the Nat iona l Resea rch Counc i l , who s e  membe r s  a re 
drawn f rom t he councils  o f  t he Na t ional Ac ademy o f  S c iences ,  t he 
Nat ional Academy o f  Engineering , and t he Institute  o f  Med ic ine . The 
members o f  the commi t tee re spons ible for  the report were chosen for  
the i r  special competence & and wi th regard f o r  appro priat e  balance . 

Thi s  re port has been reviewed by a group o ther than the authors 
according t o  procedure s approve d by a Repo rt Review Commi ttee  consisting 
o f  members o f  the Na t ional Academy o f  Science s , the Na t i onal Ac ademy o f  
Engineering , and the Institute  o f  Medicine . 

The Na t ional Re search Counc il  was e s tabl ished by t he Na t ional 
Academy o f  Science s in 1 9 1 6  t o  associate the broad communi t y  o f  science 
and technology wi th t he Academy ' s  purposes o f  furthering knowledge and 
o f  advi sing the federa l government . The Counc i l  operate s i n  accordance 
with gene ral policies determined by t he Ac ademy under t he authority o f  
i t s  congre ssiona l cha rt e r  o f  18 6 3 , whi ch e stabl i shes the Academy a s  a 
pr i vate , nonprof i t , self-g overning membership c o rpora tion . The Counc i l  
ha s become t h e  princ ipa l operat ing agenc y f o r  bo th t h e  Nat i onal Academy 
o f  S c ience s and the Na t ional Academy o f  Eng ineering in t he conduc t o f  
the i r  service s t o  the government , the public , and the scient i f i c  and 
enginee ring communi ties . It i s  a dmini stered j o int ly by both Ac ademies 
and the Ins t i tute  of Medicine . The National Academy o f  Engineering and 
the Ins t i tute o f  Medicine we re e s tabli shed in 1 9 64 and 19 70 ,  
re spec tively , und e r  the cha rt er o f  the National Academy o f  Sc ience s .  

Thi s  s tudy wa s supported by f unds provided by t he u.s. De partment 
of Agriculture , u.s. Army Med ica l  Resea rch and Development Command , 
Environmental Protect ion Agency , Food and Drug Administrat ion, and t he 
Nat iona l Ins t i tute s  o f  Heal th through Contrac t No . 5 9-3 2R6-Q-3 8 between 
the u.s. De partment o f  Agr icul ture and t he Na tional Academy of  S c ience s .  
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EXECUTIVE SUMMARY 

In Apr i l  1980 , the u.s. Depa rtment of Agriculture ( USDA ) , Food  and 

Drug Administration ( FDA ) , Nat ional Ins t i tutes of Health ( NIH) , 

Environment al Protection Agency ( EPA ) , and u. s. Army Med ical Resea rch 

and Development Command ( USAMRDC ) a s ked the Nat ional Academy of  

Sciences t o  examine the  impac t of  federa l legislat ion and regulations 

on t he national requi rement s for  ve terinary medical sc ientis t s . 

Acco rdingly , the Commi t t e e  on Veterina ry Medica l Sciences  o f  the 

Na t ional Re search Counc i l  ( NRC) Commission on Li fe  Sc iences was charged 

with assessing the e f fec t of current legislation and regulat ions on the 

need for  ve terinary medical s c ient i s t s  with compe tence i n  various 

resea rch and pract i c e  special t ie s .  Thi s  led the Commi t t e e  to consider 

the factors a s sociated wi th s e rvices provided by vete rinarians t oday , 

s o  tha t i t  could de t e rmine the tota l manpowe r need s .  The Commi t t ee 

performed the f o llowing t a sks : 

• De fined f unc t ional re sponsibilit ie s  currently met  by 

veterinarians . 

• Identif i ed organizat i onal s e t t ings and biomedical d isc iplines 

i n  whi ch veterina rians current l y  perf o rm ac t i vi t i e s  related t o  the 

de fined f unc tional re sponsi bi lit ies . 

• Ident i f i e d  the number o f  vet erinarians working i n  the 

organi zational s e t t ings .  

• Ana lyzed appropriate federal leg i s lation and i dent i f ied 

ac t ivi t i e s  mandated or  caused by tha t legislat ion related to the 

funct i onal re sponsi bi l i t ies and specialty d i sc i pline s  o f  ve terinarians . 

• Estimated the future need s  for  vet erina ry specia l is t s  i n  major 

organi za tional s e t t ing s .  

• Pro jected the number o f  new ve terinarians t ha t  wi ll be 

produced during t he nex t  decade and the total population of  

ve terinarians available f o r  s e rvice during the same period . 

Analys i s  o f  func t iona l re spons i bi l i t i e s o f  veterinarians revealed 

tha t  their a c t i vi t ies are usual ly mult i faceted and have impacts 

1 

Copyright © National Academy of Sciences. All rights reserved.

Specialized Veterinary Manpower Needs Through 1990
http://www.nap.edu/catalog.php?record_id=19603

http://www.nap.edu/catalog.php?record_id=19603


of bene f i t  t o  bo th anima l a nd human health . The Commi t tee d e f ined 1 0  

func t i onal respons i bi l i t ie s : admini s tration , anima l health care , animal 

we lfare , biomedical re search , ec onomic produc t ivity o f  animal-related 

i ndus trie s ,  environmental healt h protecti o n ,  food  produc tion and 

protection ,  health educa t ion , mental and emotional health ( a s  related 

t o  companion-anima l care ) , and prevent ion o f  zoonose s . 

The ski lls and expert ise o f  veterinary medicine we re f ound t o  be 

delivered to use r s  through a vari e t y  of organi zat iona l setting s ,  

including pr ivate prac t i ce , i n s t i tut ional practice , prevent ive 

med icine ,  teachi ng and research , and indus trial and internati onal 

ve terinary medicine . 

Major f inding s  o f  this  re port a re threefold : the current numbers o f  

vet erinarians contribut i ng t o  non-privat e-prac t i c e  endeavo r s  have been 

documented ; the deficiencies  in the exi s t ing data ba se concerning t he 

ac t ivi t ie s of  such vet erinarian s have bee n ident i fied ; and the total 

number o f  ve terinary speciali s t s  has been determined t o  be small , with 

jus t over  2 , 000 boa rd-cert i fied  spec ialis t s  among the 8 , 7 60 

non-private-prac t ice ve terinarians i n  1981 . 

Despi t e  the fac t  tha t the pe rcentage o f  vete rinarians no t i n  

pr ivate prac t i ce ha s decreased over t h e  la st decade , t h e  Commi t tee 

recogni z e s  tha t vet erinarian s , by virtue of the i r  experti s e  and skills , 

wi ll cont inue t o  f ulf i l l  i mportant societal needs i n  t eaching , 

resea rch , and admini s trat i o n .  The Commi t t e e  believe s tha t the use  of 

ve terinarians by the non-private-prac t ice sector has been limi ted by 

two factor s : the economic i ncent ive s of priva t e  prac t i c e  have 

outweighed those o f  a l ternative e ndeavors ,  t hus ho lding down the supply 

o f veterinarians for nonpriva t e  prac t ice ; and some heal th professiona ls 

i nc lud ing veterinarians i n  deci s ion-making posit ions , f a i l  t o  

adequately recogni ze tha t ve terina rians c a n  bring valuable ski l l s  and 

expertise  t o  biomedical problem-s olving a nd admini strat ion not 

associated wi th primary pat ient ca re . 

The Commi t tee bel ieve s  that the use of  ve terinarians ' biomedical 

experti s e  by government agenc i e s  should be expanded . We al so believe 

that the use of ve terinari ans for tasks that can be performed by o ther 
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trained persons s hould be decreased . Agency heads s hould be made aware 

of the skill s .  knowledge . and unique qualifications of vet erinarians 

that could be ap pl ied to meet program goals and responsibilit ies and 

tha t federal salaries  for  veterinarians should be more competitive wi th 

those o f Ph . D .  and M . D .  biomedical s cientists.  part icularly i f  

specialt y  training i n  addition t o  the ve terina ry degree ha s been 

obtained . 

The a nalysi s  o f  f ederal legi slation revealed many a c t ivit ies with 

an impac t on the func tiona l re sponsibili ties  o f  veterinarians . Some of 

these. s uch as laboratory-animal medicine and c omparative pathology. 

are usuall y  identified wi th the veterina ry profession ; o ther s.  such as 

t oxicology. are not the exclusive d omain of veterinarians. but 

vet e rinarians wi th special t y  traini ng coul d make contributions . The 

federal l egislation i nf luencing veterinary medical manpower i s  

des cribed i n  Appendix B. 
The Commi ttee has a t tempted t o  e s t imate the f uture needs for 

service s i n  the various o rganizational sett ing s  by analyzing each of  

the  ma jor ve teri nary-manp ower s tudies completed s ince the  1 9 61 Humphrey 

Report . by seeking the opinions of consultant s and adminis trators in 

federal agencies a nd industry and by drawing on t he knowledge of i t s  

own member s .  I t  i s  the opinion o f  the Commi t tee tha t  the need for 

ve terinari ans to deliver priva te-p rac tice patient care i n  this decade 

wi l l  be me t by the projected supply . 

The lack of a suitable exis ting data base makes i t  d i fficult . on 

the bas i s  o f  historica l  employmen t trends .  to predict future need s in 

the non-private-practice s ector . Employment o f  veterinarians by t he 

ma j o r  u .s .  regulato ry agencies  remained roughly cons tant during the 

last  decade . Whe ther this  was ba sed on t e chnical need s or on the 

availabili t y  of fund s and ap propriately trained persons wa s no t 

determined . The employment o f  veterinarians by i ndustry i ncreased 

duri ng the las t  decade1 primari l y  i n  pa thology and laboratory-animal 

medicine . Data ga thered by the Commi t tee indicate that t here wi ll be a 

demand f o r  additiona l veterinarian s i n  those discipline s  i n  i ndustrial 

and c ontract re search laboratories . The Commi t tee believes that such 
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organizations a s  the Assoc iation  o f  America n Veterina ry Medical 

Co llege s (AAVMC ) a nd the Ameri can Ve teri nary Medical As sociat ion ( AVMA )  

should expand the i r  dat a-ga thering effort s t o  collec t  more info rmation 

on the veterinary manp ower used by the non-private-prac t ice sector . A 

comprehensive surve y o f  thi s sec t o r  should  be conducted i n  the near 

future t o  a s sist  i n  the development o f  predict ions o f  employment i n  

areas  o ther than priva t e  prac tice . The Commi ttee  predic t s  tha t the re 

will be a n  i ncreased overall need f or veterinarians in the 

no n-priva t e-prac tice  sector . 

The number o f  ve teri nary graduates pr oduced each year for the rest 

of thi s decad e is expected t o  increase  modestly . The increase  wil l  be 

due primari ly to the e s tablishment o f  three ve terinary s chools in the 

lat t e r  1970s ; and the 1980s wi l l  see  ano ther s choo l or two . The 

Commi t tee does no t fore see a need for addi tional c apac i ty f or the 

produc tion o f  ve terina ry graduate s .  In fac t , one may expec t some 

decrease in training capacity in s chools that expanded subs tant ially 

during the las t  decade unde r the st imulu s o f  capi tation funding ; this 

decrease will oc cur a s  i ndividual s tates a s sume mo re of  the total 

re sponsibi li ty f o r  ins truc tiona l cos t s  and a s  they asses s the i r  own 

s tate and regional manpower needs . The t o tal population o f  

ve terinarians in the Uni ted Stat e s  i n  1990 i s  expected t o  b e  as  hi gh a s  

53 , 000 . 

In addition t o  s tudents seeking a ve teri nary d egree , many s tudent s 

(about 20% )  enrolled i n  u.s. schoo l s  o f  veterina ry medicine are 

graduate or  pos tdoctoral s tudent s .  Of these , the largest group i s  

composed o f  student s wi th ve terina ry degre e s  who are seeking ei ther an 

M . S .  or a Ph . D . , and the o thers a re s tudents who a re seeking advanced 

training leading to boa rd certificat ion.  Al though the number of boa rd­

certi fied ve terinary specialists  has been i ncreas ing s teadi ly over the 

las t decade , the total number of such spec ialis t s  in  the ent ire 

profess ion is s t ill  just  o ver 2 , 000 in 1981 . Thus the profession has 

re lative ly f ew spec ialist s overal l ,  and the Committee recommend s that 

ve terinary s chools place more emphasis  on the production o f  

specialt y-trained veterinarians of  all  kind s ,  especially i n  those 
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d i scipline s  in which the s chools  have part icular facul ty expert i se .  

Such traini ng shoul d  be obtaine d  where there are ap propriat e  facilities  

and personnel wi th experience . 

To predict the specialty d i sciplines most  likely t o  be i n  demand 

through 1990 , the Commi t t e e  looked a t  several demand indicator s ,  

inc luding the increasing numbers o f  veterinary specialty-board 

membership s , number and type s  of  employment possibilitie s  a s  ind icat ed 

by advert isement s i n  ve terinary professional journals , and t he t ypes of  

discipline s needed as  a resu l t  of  legislation and regulations . The 

fields c i ted in  a l l  three of  these ca tegories are c linical medicine , 

epidemiology , laboratory-anima l science , mi crobiology , pa thology , and 

toxicology . Pe rsons i n  these f ield s  a re predicted t o  be mo st  in d emand 

and should be strongly recommended  for  postdoctoral , Ph . D . , and other 

training . 

The Commi t tee o f fers  the following spec i f ic recommendations : 

Recommenda tion 1 :  Nationa l Report i ng System 

The Commi ttee recommend s tha t a comprehensive nationa l repo rti ng 

sys tem be developed t o  d e termine accurately the number of  veterinarians 

bei ng used in al l  field s of employment . Thi s  should ei the r be an 

expansion of the exist ing AVMA sys tem or  be developed in c onjunc tion 

wi th  the exi s ting sys tem . 

Re commendation 2 :  S tabi lization of  Number of  Ve t erinary Graduates 

The Commi t tee recommends that educational opportuni ties  a t  the 

D . V . M .  leve l be stabilized a t  the current numbe r .  The numbe r o f  

veterina ry graduates appears t o  be i n  balance wi th manpower and service 

need s .  Schools adversely affected by the cessation of capitat ion 

funding should c onsider d ecreasing their e nrollment s ,  to  maintain t he 
�-
qua lity o f  profess ional training and to  be able t o  provid e  postdoctoral 

training for ve terinarians needed by the non-private-pract ice sector . 

Increases t o  mee t regiona l nee d s  should be accompanied by decrease s in 

regions that are t raining veterinarians i n  excess o f  their own needs . 

Other ways to  s tabili ze ve terina ry manpowe r include early retirement ,  

re training i n  midcareer , and programs specif ically d esigned to  deal 

wi th regiona l imba lances  in number s  of  pract i tioners . 
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Recommendat ion 3 :  Ve terinary Medical School Programs 

a .  The Commit tee recommends that the co llege s o f  ve terinary 

med ic ine adjust  the ir curricula . admi ssions criteria . and clerkship 

programs to mee t  societal needs in  environmental health protection .  

food produc tion and protect ion . economic produc t ivi ty i n  anima l-related 

industries . biomedical re search . and animal we lfare . as we ll as needs 

for c linical pat ient care of animal s .  

b .  The Commi t tee re commend s that na tional guidel ines f or 

postdoct oral educat i ona l programs at  ve terina ry college s be 

es tabli shed . The AVMA Counc i l  on Educat ion should c reate or  sponsor a 

spec ial group to deve lop guide line s and eva luate  graduat e  programs 

according to those guide lines . 

Recommendat i on 4 : Suppo rt f o r  Pos tdoc toral  Training 

The Commi t t e e  recommend s tha t postdoc tora l traini ng for 

ve terinarians be g i ven high p riori ty for support by f ede ral and state 

government agencie s responsible for  financ i ng hi ghe r education.  

Recommendation 5 :  Increased Re cogni tion of Ve terinarians a s  Biomedical 
Scient i s t s  

Th e  Committee re commends that u s e  of veterina rians' b i omedical 

expert i s e  by government agenc i e s  be increased . Agency head s should be 

made aware o f  the skill s . knowledge . and unique qualif icat ions o f  

ve terinarians . whi ch could contribute t o  mee t i ng the agenci e s '  program 

goals and re spons ibili t ies . Tho rough evaluation o f  the c ontr i but ions 

and productivity of ve terina ry biomedical sc ient i s t s  in the fields of 

concern to fede ral and s t a te agenc ies is encouraged to i nform decis ions 

about future select ion of personne l from among the va rious heal th 

professional and paraprofessional manpower resources . 

Recommendation 6 :  Pa rticipat ion of  Vete rinarians in Economic Modeling 
and Agribusine s s  

The Commi t tee recommends that e conomic model s  be deve loped f o r  the 

application of anima l-health  expert i se to the live s tock indus trie s .  

possibly through the provi sion o f  expanded communi ty o r  othe r 

ag ribus ine s s  service s .  Multid i scipl inary research involving 

ve terinarians and agricultura l economi sts  s hould be e ncouraged . 
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Economic modeling i s  one technique that should be explored in an effort 

to  deliver veterinary services t o  underserved area s .  

7 

Copyright © National Academy of Sciences. All rights reserved.

Specialized Veterinary Manpower Needs Through 1990
http://www.nap.edu/catalog.php?record_id=19603

http://www.nap.edu/catalog.php?record_id=19603


Copyright © National Academy of Sciences. All rights reserved.

Specialized Veterinary Manpower Needs Through 1990
http://www.nap.edu/catalog.php?record_id=19603

http://www.nap.edu/catalog.php?record_id=19603


1 

INTRODUCTION 

In April  19801 t he u .s.  Department o f  Agri culture (USDA ) . Food and 

Drug Administrat ion ( FDA ) . Na t ional Ins t i tute s of Health ( NIH) 1 

Environmental  Protec t ion Agency ( EPA ) . and U .  s. Army Medical Re sea rch 

and Development Command ( USAMRDC ) asked the Na t ional Academy of 

Sciences to examine the impac t  of federal legislation and regulations 

on t he na t ional requirement s for veterinary manpowe r . Accord ingly. the 

Committee  on Vet erinary Medical Science s of  the Nationa l Research 

Counci l  ( NRC ) Commi ssion on Li fe  Sc iences was charged wi th a s sessing 

the e f fe c t  o f  current legislation and regulat ions on the need for 

ve terinary medical s c ientists  wi th c ompetence in various re search and 

prac tice  specialtie s. determini ng the dis tribution of  the demand for 

such sc ient i s t s  and the capacity o f  the veterinary educa tional system 

f or mee t i ng the demand 1 and recommending way s  to  remedy present or 

potent ial manpower d e f iciencies . 

The Commi t tee ident i fied three important i s sues in  i t s  early 

d i scussions . Firs t1 t he implication of  legislation and regulat ions on 

the need for  ve terinary medical spec iali sts  had to be placed in the 

context o f  other ma j or  demand s for veterina ry manpowe r. if it wa s to 

have meaning when embodied i n  specific  recommendations . Second . a s  

s tated i n  legislation and regulat ions . t h e  requirement s could no t be 

translated i nto exact manpower needs . because t hese depend on the 

amount s of  fund s appropriated t o  mee t  legislat ive goals  and on the 

extent of  the enf orcement o f  legislat ion and regulations . Thi rd . the 

Commi t tee ' s  task had bee n  developed during a clima t e  o f  increased 

government f unding of  regulatory activi t ies . pa rt icularly biomedical 

and environmenta l. and thi s  clima t e  had change d  suddenly to one of 

emphasis  on reduct ions in government spending and on s impli f i cat ion of 

regulat ions ; thus . manpowe r predict ions based on earli e r  assumpt ions 

became ve ry d i f f icul t . The Committee reali zed i n  i t s  ea rly 

delibera t ions tha t legislat ion and regulat ions cons t i tuted  only one of 

several inf luences  on veterinary specialty manpower . 
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A special e f f o rt wa s made , in assembling the Committee , to  ensure 

that it s c o l lec tive knowledge e ncompassed the types o f  expertise needed 

to conduc t a s tudy of thi s scope . The resulting multidisc iplina ry 

Commit tee includes members  with profes sional experience in veterinary 

and human med icine , ve terina ry medic al  educa tion , epidemiology , and 

re search involving f ood a nimals , f ur-bearing animals , and aquatic 

animal s ,  as we l l  a s  laborato ry animals . The Committee member s  have 

served in industry , in public and private universities , in re search 

ins titution s ,  in priva t e  practice , and in s ta t e  and federa l government 

agenc ie s .  Brief biographic sketches appear in Appendix H .  

A broad search was conducted t o  ga the r the information tha t the 

Commit tee identified a s  neces sary f or it s s t udy . This e f fort went 

beyond a review of the published literature t o  inc lude reque s t s for 

inf ormation f rom f ederal a nd s t ate agency o f ficials , d eans a nd 

department  chairme n in medic al  and ve terina ry medical  s chool s ,  

re pre sentatives o f  academic and professional socie ties , representatives 

of indus t rie s tha t employ veterina ry specialist s ,  and consultant s 

familiar with c urrent legis lative a nd regulatory re quirement s for 

biomedica l  manpowe r .  

The Committee f e lt that the mo st va luable s tudies would b e  those 

which e stimated the available poo l  of  ve terina ry specialis t s , 

determined which kinds o f  employment we re repre sented , d e termined 

whe ther some specialtie s were unde rpopula ted , and--on the basis o f  bo th 

normal g rowth and the demands of l egis lation and regulations--predicted 

the demand f or ve terina ry specialis t s  in the future , a t  lea s t  until 

1 9 90 .  

The f ir st  s t ep in providing a f ramework f o r  analyzing t he 

impo rtance of  and need f o r  veterinarian s '  activitie s , a s  related to 

federal l egis lation , was to  de fine the func tional re sponsibilities o f  

veterinarians .  The se re sponsibilitie s o r  functions represent avenue s 

of impact o f  ve terinarians and their ac tivities o n  the people , the 

animal s ,  and the environment of thi s country , and they are defined in 

Chapter 6 .  

10 
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The s econd s tep was t o  ident ify o rganizational s e t t ings a nd 

bioaedical discipl ine s i n  whi ch veterinarians currently pe rform 

act ivit ies re lated t o  the defined f unctional re sponsibi lities . 

Concurrently , the number s  o f  veterinarians working i n  the 

organizational sett ing s  were identif ied . 

The future need s  for  ve t erinarians i n  the various o rgani zat ional 

set tings were e s t imated on the basis of past and current data and the 

judgment o f  the Committee and others  i n  indus t ry ,  academia , and 

government agenc ies . The collected informat ion i s  d i scus sed in  

Chapter s 9 and 1 0 .  

The next s tep was t o  examine the  impact of  f ederal l egislation on 

the supply of and demand f o r  ve terina ry med ical scient is t s  wi th 

competence i n the va rious re search and practice special t ies . This  

analysi s  i s  developed in  Chapter 1 1 .  

Finally , i n  Chapter 1 2 ,  the Commi t tee , through i t s  d e l iberat ions 

and analys i s  of available data , agreed on specif i c  recommendations that 

it thought we re appropriate f o r  c onsideration by t hree gr oups : the 

academi c communities  re spons ible for  prof essiona l and pos t professional 

training of veterinarians , the public and pr ivate o rgani zations t hat 

use the services and act ivi ties  tha t can be provided by ve terinarians , 

and the government and private o rganizations re sponsible f or f iscal 

support o f  the o ther two groups .  

11 
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2 

OBJECTIVES 

The Commi ttee  on Ve terinary Medical Sciences  wa s es tabli shed in  

1 9 7 5  to  p rovide a focal  point wi thin the Na tional Re search Counc i l  for  

a l l  considerat ions related to veterina ry medic ine , and it  was 

origina l ly c harged t o  concern i t self  with i s sues in which veterinary 

med icine played a role in biomed ical resea rch and deve lopment , wi th 

maximizing t he participat ion.o f vete rinary medical scientists  in 

biomedica l resea rch and educa tion , and wi t h  making the resource s o f  the 

ve terinary medical community avai lable to  the ove rall biomedical 

research effort . In Commi ttee  di scussions , a three-par t  study was 

proposed and deve loped : an i nventory and evaluation o f  the current 

research and educationa l ro le of the ve terina ry medica l profession in 

the Uni ted S tates , ident i f icat ion of the pr incipal present and future 

needs  tha t veterina ry medicine can he lp t o  mee t , and recommendations on 

ways to meet these needs a nd on the appropriate policies  for veterinary 

medical education.  Thi s  report  i s  a resul t of tha t study . 

A number of surveys and report s during the last decade have 

addressed the future manpowe r need s in vet e rinary medical resea rch and 

education in the United States and Canada . Some are di scussed in this 

report , because the ir finding s  are related t o  the object ive s o f  thi s 

study . In 1 9 7 2 , the NRC Commi t tee on Ve terinary Medical Re search and 
1 

Education completed a report , New Horizons f o r  Veterina ry Medicine . 

It formulated recommendations on the modif icat ion and development o f  

u .s. resources in veterina ry medical resea rch and educat ion for  future 

needs . Several o ther report s have since f ocused on t he supply o f  and 

demand for  ve terina rians i n  1990-19 9 5 . The ir  focus , recommendations , 
2 

and conclusions have diff ered . Fo r example , the A .  D .  Li ttle  report 

projec ted an oversupply of ve terinarians by t he end o f  this  decade , and 
3 

a s t udy by t he Health Re sources Admini stration (HRA) of  the 

Department of Heal th and Human Services ( DHHS , formerly the Depa rtment 

of Health,  Education ,  and Welfare )  pro jec ted shortage s by t he middle o f  
4 

the decade . The USDA Coulter-Stant on study supported the latter 
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view . A more recent report by the HRA suggested " a possible oversupply 

of ve terinarians in the future . "
5 

Because of  some reservations about 

the me thod s and da ta bas e s  used in these s tudie s ,  specif i c  quest ions 

have ari sen.  For example , does the projected oversupply or shortage 

apply to practicing veterinarians , nonpracticing veterinarians ,  or 

bo th? Def inition o f  the term " oversupply" as  used here can be 

ambiguous . For example , does  i t  mean a la ck of employment f or 

ve terinarians , a ne ed to  t ake employment in othe r f ields , o r  reduced 

income ? Do different subse t s  of the profession have different 

supply-d emand project ions? The d i sparate opinions expressed were o f  

suf ficient concern to warrant the present study . 

Thi s  s tudy was originally proposed and init iated under the t i tle , 

" The Impac t of Legislat ion and Regulat ions on the Need f o r  Veterinary 

Manpower , " wi th emphasis on  the requirement s for veterinary medical 

scient i s t s  in various scient i f i c  research and prac t i ce specialtie s .  

Representatives o f  f ederal agenc ies--part icularly the USDA (which i s  

the larges t  employer o f  ve terinarians i n  the world ) , the FDA (whi ch has 

the re sponsibility for  ensuring the puri ty of food and drugs in the 

u .s. marke t ) ,  the EPA (whi ch ha s a maj o r  re sponsibili ty for  regulat i ng 

toxic and hazardous materials in the environment ) ,  and the NIH and 

USAMRDC (maj or use rs of  animal s  f o r  biomed ical re sea rch and for 

development of animal models of human di sease )--expressed c oncern about 

whe ther enough ve terina ry specialis t s  would be avai lable for  future 

needs . To re spond t o  this concern , the Commit tee determined the 

current pool of  veterina ry specialis t s ,  i . e . , veterinarians in fields 

other than private practice . This information is summari zed in Table 

9-1 ,  and the sources  are de scribe d  in Appendixe s D and E . The 

Committee also reviewed the legi slat ion and regulat ions that have an 

impac t on needs for  veterina ry manpowe r (Appendix B ) . Commi t tee 

members worked wi th consultant s t o  determine the types and numbers of  

veterina ry specialist s required by  current and projected legislatio n .  

The Commi t tee found that implementat ion and enforcement of  
6 7 

legislation have been much le s s  than ant ic ipated . ' Because of 

13 

Copyright © National Academy of Sciences. All rights reserved.

Specialized Veterinary Manpower Needs Through 1990
http://www.nap.edu/catalog.php?record_id=19603

http://www.nap.edu/catalog.php?record_id=19603


rapid changes in regulatory po licies , i t  wa s impossible t o  predict 

exact  numbers of  veterina ry specialist s to be needed in 1985 and 1990 .  

The Commi ttee and consultant s did , however , correlate the current 

legi slation wi th demand f o r  additional veterina ry personne l , both by 

di scipline and by funct ion ,  a s  de scribed i n  Chapter 1 1 .  

REFERENCES 

1 .  Nat ional Resea rch Counci l ,  Commi ttee on Ve te rina ry Med ical Resea rch 

and Educat ion . 1 9 7 2 .  New Hori zons for  Ve terinary Medicine . 

Washington ,  DC : Nat ional Academy of  Science s .  1 71 PP• 
2 .  Li t t le , A .  D . , Inc . 1 9 78 .  Ve terinary Supply and Demand in  the 

United State s . A Repo rt to the American Ve terina ry Medical 

As sociation , Cambridge , MA :  A .  D .  Li ttle , Inc . 1 7 3  pp . 

3 . u.s. Department of  Healt h ,  Education , and Welfare , Health Resourc es 

Admini strat ion . 19 78 . A Report to the Pres ident and Congre ss on 

the Status of Health Profess ions Personnel i n  the Uni ted State s .  

u.s. DHEW Pub . ( HRA ) 78-9 3 . Wa shing ton ,  DC : u.s. Government 

Print i ng Office . 

4 . Coulter , K .  J . , and M .  Stanton . 1980 .  Graduates of  Higher 

Educat ion in the Food and Agricultural Sciences ; An Analys i s  of 

Supply/Demand Re lationships . Vo l .  1. USDA-SEA Misc . Pub . No . 1385 .  

Washington ,  DC : u.s. Government Print i ng Office . 194 PP• 
5 . u.s. Department of  Health and Human Se rvices , Health Re sources 

Adminis tratio n .  1982 . Third Repo rt t o  the Pre sident and Congress 

on the S tatus o f  Health Professions Personne l i n  the Uni ted S tates . 

Heal t h  Resources  Studie s .  u.s. DHHS Pub .  No . (HRA) 82-2 .  

Wa shing ton , DC : u.s. Government Printing Office . 324 pp . 

6 . Toxi c  subs tances law falling sho rt o f  mark .  1982 . Chem . Eng . News 

60(1 6 ) : 2 3-26 . 

7 . Sun , M .  1982 . EPA re laxes ha zardous waste rules . Sc ience 

216 : 2 75-2 7 6 .  

14 

Copyright © National Academy of Sciences. All rights reserved.

Specialized Veterinary Manpower Needs Through 1990
http://www.nap.edu/catalog.php?record_id=19603

http://www.nap.edu/catalog.php?record_id=19603


3 

PREMISES OF THE STUDY 

As the Commi ttee  began i t s  s tudy of the need s for vet erinarians , i t  

became obvious that a s e t  of  general assumpt ions concerning veterinary 

medical educatio n ,  the s t ruc ture o f  the profes sion , and the potential 

use of  i t s  re sources by s ociety had to be e stabl i shed as a basis f o r  

deliberation.  The followi ng premises we re agreed on and used t o  form a 

basi s  for recommendations . 

Clinical health professionals are d i s tinguished by their specific 

clinica l  training , because the i r  bas ic-scienc e  training is qui te 

s imilar . Thus , physicians , dentist s ,  o s teopaths , and ve terinarians a re 

product s  of  unique , al though somewhat simi lar , training . The present 

and future goal of veterinary medical education i s  to  provide a 

foundation in  the bas i c  sc ience s that i s  supplemented wi th c linical 

training re lated to animals .  Ve terinarians a re therefore expected t o  

demons tra t e  competence i n  bo th bas i c  science s and clinical disci pline s .  

Nonc linical biomedical s c ientists  a re usua lly i dent if ied by their 

bas i c-science training . They are  often use d  in and cont ri bute to 

teaching and re search programs wi th heal th professionals . Biomedical 

scient is t s  wi th pos tdoctora l training in  ac t ivi t i e s  relat ed to 

ve terinary medicine const itute an add i t ional valuable resource f o r  

soc iety . 

The future ro le of  veterinary medicine in  s ociety will reflec t  the 

profession's pas t  and current activi t ie s .  Howeve r ,  new career 

opportuni ties  brought about by changing d emands of society must 

be recognized and addressed . Curricula and traini ng programs wi l l  need 

to be modif ied to  adapt to new demands : s t udents who wi ll t ake 

advantage o f  the s e  oppo rtuni ties should be selec ted , and employers 

should be educated as to  the merit of hiring veterinarians wi th s pecial 

training and ability . Such curriculum change s ,  by necessity , wi l l  lead 

to bo th quantitative and qualitative mod if icat ions in t he supply o f  and 

demand f o r  veterinary specialist s .  Fo r example , current concern s about 

envi ronmental health have led to an increased demand f or t oxico logists 
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and pathologist s ,  and ve te rina ry scientist s are being sought for these 

ro les , a s  shown i n  Chapter 1 0 .  

The primary role o f  veterinarians will cont inue t o  be t o  provide 

animal heal th-care service s . Genera l practit ioners  wi l l  continue to 

prac tice prevent ive medicine in herd s  and f locks and t o  provide c a re to 
ind ividual animal s .  They wi ll  continue t o  prote c t  the publi c  from 

zoonotic  d i sease and the f ood-animal industry f r om e conomic loss 

through disease , to  care for the companion  animal s tha t provide 

emoti onal and me ntal health support to their owners , and to t rea t 

sporting animal s .  Clinica l special ties  have developed a s  natural 

outgrowths of sophisticated c l inical ve terinary medicine . Ort hoped ics, 

ophthalmology , surgery , interna l medicine , and o the r clinical 

sp ecial t ies are prac ticed in ve terinary t eaching i ns t i tutions . 

Boa rd-cert if ied specialis t s  a re also beginni ng t o  prac t i c e  in  

communi t ies along side general prac tit ioners . Group pract ices wi th 

general prac t i t ioners and boa rd-ce rtified  speciali s t s  a re appearing , 

and society i s we ll s erved by this growing mix o f  veterinarians i n  

private prac t ice and i n  teaching ins t i tutions . 

The i nterests  of  society are also served by ve terinarians i n  many 

fields o ther than d i re c t  pat ient care . The i r  s trong bas ic-sc ience 

education ,  c oupled with s kill in solving c linical problems , i s  a 

resourc e o f  value in many occupation s ,  including toxicology , pa thology, 

comparat ive medic ine , food protec t ion , e nvi ronmental health protect ion, 

epidemi ology , communi ty and professiona l hea l t h  educat ion , and 

health-s ciences admini s tration .  It is e ssential t hat ve te rinary 

medical educator s sele c t  s tudent s capable of responding to socie ty's 

needs f o r  the prac t ice o f  these occupations , p rovide s trong 

basi c-sc ience educat ion , and expose s tudent s to  the new oppo rtunitie s .  

The Commi t tee s ees po stdoc toral education a s  t he re sponsibili ty o f  

t h e  ent ire scient i f i c  communi t y .  The type and quali ty o f  advanced 

training mu st be coordinated wi th p e rc eived oc cupat ional  needs . 

Veterinarians and o ther profes sionals and paraprofessiona l s  wi th 

t raining in animal s c ience should be encouraged t o  enter postdoctoral 

16 
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t raining programs in a varie ty o f  biomedic a l  institutions ,  in addition 

to those in ve terinary medical s chools . Success i n  meeting s ociety's 

needs wil l depend on the quality of postdoctora l  training , as we l l  as 

on the re cipient s' i ntellectual a bility . 

1 7  
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4 

HISTORICAL PERSPECTIVE OF VETERINARY MEDICINE 

In the 25-yr period beginning in  185 2 ,  six colleges opened for  

veterina ry ins truc t ion and 1 , 26 7  veterinarians we re graduated . In 

1 8 7 9 ,  the o ldes t u.s. veterinary s chool that is s t ill in existence was 
1 

es tabli shed at  Iowa State  Universi t y . There are now 2 6  school s  of  

ve terinary medic ine a s  shown in Appendix E ,  and o thers are be ing 

deve loped or planned . The AVMA wa s formed in 186 3  and has provided 

leadership and s e t  goals for  education , re searc h ,  and professional 

service in  ve terina ry medic ine . 

The USDA Bureau of  Animal Indust ry wa s formed in  18 84.  The work o f  

the Bureau's T .  Smi th and F .  L . Ki lborne on Texa s fever wa s an 

important contribution to biomedica l resea rch . 2 The i r  discove ry in 

1893 that insects  t ransmi t d i seases led to the c ontrol and e radicat ion 

of Texa s fever in the Uni ted State s  and to the contro l of other 

insectborne d i seases of man and animals . 

Foo t-and-mou th d isease , perhaps the mos t  seriou s disease of 

l ivestock , wa s f i rst  recognized in the Uni ted S tates in  18 70 .  It ha s 

been  reported eight t ime s since the n , mo s t  recent ly in  19 2 9 . 3 •4 The 

d i sease wa s e radicated a f ter each out break, and i t  has been kept out o f  

the United Stat e s  f o r  ove r 5 0  yr . Other biomed ica l advanc e s  in 

ve terinary medic ine i nc lude the c ontrol of  brucellosis and bovine 

tuberculos i s  and the eradication o f  hog cholera and vesicula r exanthema . 

Tuberculosis once was one o f  the most  important d i seases of  man . 

The study o f  bovine tube rculos i s  contributed t o  the understanding of 

human d i sease , inc luding gastrointest inal t uberculosis  and i t s  

complicat ions . In 191 7 , when a nat ionwide federal-state  campaign of 

erad icat ion began , 1 cow in  20 had the d i sease . The d i sease among 
5 

cat t le ha s now been vi rtually eliminated , approximately 100 yr since 

the causat ive organism of  tuberculosis was described i n  1882 by Robert 

Koch . 

In 19 22 , F .  Schofield o f  the Ontario Ve terina ry College found that 

cat tle that had eaten spoiled swee t clove r died of  mass ive 

18 
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hemorrhage . 6 
His work led to  the identification o f  a potent 

anticoagulant , dicumaro l ,  now used throughout the world for  the 

treatment of thrombotic c omplications of human cardiovascular 

disease s .  Since the n ,  animal mode l s  of  the inherited and acquired 

bleeding d isorders have been among t he mos t  successfully exploited 

models in comparat ive medicine . Such mode l s  have recent ly been used to 

e lucidate the me chanism of  von Willebrand's disease , a disorder found 

in pigs and many breeds of  dog s , a s  wel l  a s  in man ,  tha t is caused by a 

defec t in plasma and platele t s  tha t prevent s or delays hemostasis . 7 

There was litt le organized effort and funds we re inadequate t o  

control brucellosis unt il 1934,  when a nat ionwide program based on 

testing and slaughter was s tarted . Vaccinat ion wa s introduced in the 

1930s . In 194 9 , the mi lk ring te s t  was init iated for tes ting o f  

infected he rds  for brucellosi s ;  b y  19 60 ,  the proport ion o f  reac tor 

catt le had been reduced to about 1% .
4 

Investigations on avian tumors have played an important role in 

cance r-virus research . Although the transmissibility o f  avian tumors 

was shown early in this century ,
8 

one of the mos t  notable event s was 

the use o f  at tenuated turkey herpesvirus a s  a vaccine agains t Marek's 

disease in 1 9 70--the only vacc ine current ly available to protect an 

animal against  tumors . 9 

o. Stader wa s the first  t o  
1 0  

the treatment of f ractures . 

devise an external f ixat ion sp lint for 

In 1941 , t he Navy accepted the design , 

and Stade r's splint has since been in common use in human and animal 

med icine . 

Hog cholera was f i rst  recognized in the Uni ted S tates in the 

1830s . The hog cholera antiserum developed wa s a forerunner of 

serum-virus immunization . In 19 51 , modified live-virus vaccines we re 
3 

f irs t used to  protect swine agains t hog cholera . Before the 

eradication program began in 1 9 6 2 ,  hog cholera cost  the swine industry 

$50 million a yea r .  Th e  la s t  known outbreaks in the United State s  are 

believed t o  have occurred in  1 9 7 6 ; the d i sease has now been e radicated . 

19 
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Unt i l  the late 1 940s , veterinarians were trained and looked on a s  

general ist s .  Veterina ry specialization had i t s  beginning when the 

American Col lege of Ve terinary Pa thologists  and t he Ame rican Board of 

Publ ic Heal th were recogni zed by the AVMA i n  1951 . 11 Veterina ry 

groups wi th o ther c ommon i nterests  and s kill s , such as c linical 

specialization , have bee n  created s inc e then.  

In  1 9 54, the USDA Plum Island Animal Disease Center was  e s tablished 

for  the s tudy of exotic  disease s of animal s .
11  

The grea te s t  

achievement of  this fac i l i ty has been a f oot-and-mouth d i sease vaccine 

produced through gene t i c  engineeri ng--the f ir s t  effective vaccine 

agains t  animal and human d iseases p r epared with g ene-sp licing 

te chnique s .  The Nat iona l Anima l Disease Cent er  wa s es tabli shed in 

1 9 56 . Ef forts o f  the Center ' s  60 re search s c ientists  a re devoted to  

th e  s tud y o f  app roximately 30 diseases  of  maj o r  economi c importance 

af fec ting dome s t ic animals . 

Comparative medicine became a n  important f i eld o f  s t udy soon a f ter  

World Wa r I I .  New and valuabl e  anima l mode l s  o f  bo th naturally 

occurring and induced disease a re be ing re cognized 
7 12 13 14 

c ontinually . ' ' ' Indeed , Re ne Dubos o f  Rockefeller Unive rsity 

(q uo ted in Leader1 5 ) pointed out t hat , " i f  we look careful ly enough , 

we wi l l  eventually find an· anima l model f o r  eve ry d isease . "  

In 1 9 5 9 ,  w. J. Hadlow of  the Rocky Mountain La boratory made t he 

astute observation tha t shee p s crap ie had similari ties  to  kuru , a 

neurolog ic d i sease among primi tive people o f  the e astern highlands o f  
8 

New Guinea . This led t o  the d i scovery by D .  c. Ga jdusek and c. J. 
Gibbs tha t kuru wa s a slow-virus disease .

8•16  

The s c ienti fic c ommunity has long been aware of  its  s c ientific and 

e thical  re spons ibil i ty to provide new and bet t e r  method s of animal 

c are .
17  

The increased use o f  animals for  re search  r esulted in the 

establishment o f  a numbe r o f  organi zat ions concerned wi t h  animal 
18 care . The Animal Ca re Panel wa s probably the f i rst of such groups ; 

i t  became the American As sociation of  Laborato ry Animal Science 

(AALAS ) .  In re sponse to an  increasing need , the American As soc iat ion 
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for the Accreditation of Laboratory Animal Care (AAALAC) was founded in 

19 6 5 . The s tandards adopted by the Association for  the care and use of 

laboratory animals a re those c ontained in the NIH Guide for the Ca re 
1 7  

and Use of  La boratory Animals . The Guide is prepared f or NIH by a 

committee o f  the NRC Institute of  Laborato ry Animal Resources and is 

updated a t  regular intervals . The s tated po licy o f  the NIH is to  award 

funds for animal research only aft e r  the ins titution ha s filed a 

current a s surance that the Guide requirement s are being fulfilled . 

AAALAC accreditation is one way o f  providing such assuranc e . More than 

600 ins titutions have sought AAALAC accreditation;  as of March 1 ,  1 9 8 2 ,  
19 

4 2 2  institutions were accredited . Accreditatio n  gives the public 

assurance that institutions maintain high s tandard s of a nimal care . 

The National Society  f o r  Medical Research was founded in 1946 to 

promote public understanding of  the benefit s  gained t hrough responsible 
18 

animal experimentation in biomedical resea rch and teaching . The 

organization's goal is to ensure the freedom of re searchers to use 

laboratory animal s without unduly restric tive regulations .  Other 

organizations whose goals are to ensure the humane use of experimental 

animal s  a re the Scientist s' Cent er  for Animal Welfare , established in 

19 78 ,  and the As sociation for  Biomedical Re search (formerly Re search 

Animal Alliance ) ,  formed in 19 7 9 .  

In 1 9 6 6 ,  the Animal Welfare Ac t was passed by Congress  t o  ensure 

that animal s  used in research facilit ie s ,  used for  show purposes ,  or 

kept as c ompanion animals a re given humane care and trea tment . The 

USDA is the regulatory agency . This subjec t has recent ly become a 
20 focus of public concern . 

Many regulations have been passed by gove rnment agencies to ensure 

the safety  of drug s , devices , and radiologic and biologic produc t s  and 

the safety and wholesomeness of f oods . These regulations have 

increased the demand for vet erina ry toxicologis t s  and o ther veterinary 
21 

specialis t s , which is discussed in detail in Chapter 10 and in 

Appendix B . 
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5 

DELIVERY OF VETERINARY ME DICAL SERVICES 

The Commi ttee analyzed the act ivi tie s of veterinarians t o  provide a 
framework for  examining the need s f o r  services that a re and could be 

provided by veterinarian s .  It  is impo rtan t to remember tha t act ivities 

of veterinarians a re usually multifaceted and have many impacts , 

resulting s imultaneously i n  anima l-heal th benef it s , human-heal th 

benefi t s , and socioeconomic benef i t s . Fo r example , veterinary 

pa rt icipation i n  food-hygiene prac ti c e  no t only provide s protection 

agains t the transmi ss ion o f  d i sease , but a l so a s sures c onsumers of  

produc t s  tha t are standa rd wi th re spec t t o  appearance ,  composition,  and 

o ther cri teria that may or may not a f fect health . 

The skills and expe rti s e  o f  ve terina ry medicine are applied through 

pr ivate practice , i nsti tutional pract ice , p revent ive medicine , t eaching 

and resea rch , and indus t ria l and i nt ernational veterina ry med icine . 

Each of these modes re qui res skills that veterinarians o r  e quivalent ly 

trained professiona l s  are uniquel y  quali fied to  provide . 

PRIVATE PRACTICE 

Pr ivate prac tice includes food- and c ompanion-animal medicine . 

Foo d-anima l medicine i s  one of  the mos t  impo rtan t avenue s through which 

ve terinarians serve society . They serve agri culture and the nation in 

general by supporti ng efficient  and economi c product ion of  mea t , milk,  

eggs , and animal f iber .  Food-animal ve terinarians prevent , d iagno se , 

t rea t , conduc t resea rch , and off e r  consultat ive s ervices in health and 

produc tion problems re lated to various species , i ncluding beef and 

da i ry cat tle , swine , sheep , goat s ,  poul try , and fish.  Wi th increasing 

frequency , food-a nimal ve terinarians a re called o n  to  offer herd-heal th 

management servic e s  in whi ch prevent ive veterina ry medicine play s a 

ma jor role . 

FOOD ANIMALS 

Me thods o f f ood-a nimal veterinary practice a re vari ed and current ly 

inc lude use of  specially equipped mobile vehicle s tha t a re driven to 

24 

Copyright © National Academy of Sciences. Al l  r ights reserved.

Special ized Veterinary Manpower Needs Through 1990
http:/ /www.nap.edu/catalog.php?record_id=19603

http://www.nap.edu/catalog.php?record_id=19603


farms t o  s erve the animals . These vehicles a re e quipped to facilitate 

preventive medica l ca re , as we l l  as the diagnosis and t rea tmen t  of 

diseases and i njuries . Other practices use c l inics to  which animals 

are take n .  The s e  usuall y  include  facilitie s  f o r  consul tatio n ,  c linical 

labora tory procedure s ,  s urgery, a nd radiology . Some provide f o r  

la rg e-anima l hospitalizatio n .  Mos t food-anima l practit ioners  dispense 

pharmaceutical and bi ologic produc t s ,  and s ome a l so o ffer prevent ive , 

diagnostic , and treatmen t service s  for  companion animal s .  

The d emands o f  the food-a nimal industry are s uch that ve terinarians 

a re called on to offer diseas e-prevention and d isease-con trol services 

to an increasingly c omplex i ndustry in which technologic change i s  

rapid . To mee t  the need s ,  thes e  service s  mus t  b e  provided with minimal 

coat in t ime and labor a nd be c oordinated wi th production schedules .  

Heal th-managemen t practic e s  a re commonly i nfluenced by marke t 

conditions a nd government policies . There i s  l i ttle opportunity for  

th e  ca re and  treatment o f  individua l animal s .  Delegation o f  routine 

technical procedures to paraprofessionals i s  common , whereas the 

services  o f  qualified anima l-heal th technic ians  a re used to a ve ry 

limited e xtent . Increased use o f  these technicians would enable 

prac titioner s  to off e r  an even wid e r  arra y  o f l ives to ck-ca re services 

of higher quali ty than is now p o ssible . 

As fa rm unit s grow la rger , food-anima l veterina rians find 

themselves se rving on management teams i n  support o f production . 

Specialization by spec i e s  i s  commo n ,  and su ch o rganiza tions a s  the 

American As soc iation of  Bo vine Prac titioners , the Ameri can As sociation 

of Swine Prac t i t ioner s , and the American Association of Sheep and Goat 

Pract i t ioners have e volved . Group practices allow for  s pecialization 

and more effective use of expert s ,  such a s  nu tritionist s ,  as pa rt of 

the herd-health management team . 

Food-animal practit ioners a s s i s t  in s tate and f ederal disease­

control programs . The i r  act ivi tie s includ e  examina tion and 

certif i cation of a nimal-health s tatus for  the movement o f animals . 

2 5  
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Veterinarians al s o  assis t , a s  paid consultant s ,  i n  programs fo r the 

eradication and c ontrol of d i seases , such a s  brucellosi s  and 

tuberculosi s .  

COMPANION ANIMALS 

Companion-animal pract ice i s  designed t o  meet the health and 

behavioral need s of  animal s kep t  f o r  companionshi p and to  fulfil l  hob by 

intere s t s  of  people . The importance of these animals to  their owners 

is  attested t o  by  the long his t o ry of companion animals in association 

wi th the development of modern , a dvanced s ocieties . Animals are 

believe d to  he l p  i n  the emot iona l growth and psychologi c  s tabilit y o f  

people of  any age , but particularly of  t he young , the old , and the 

infirm .  Some compani on animals serve a dual purpose  in working , as in 

guarding propert y and children.  "Seeing eye" guide dogs and 

anima l-he rd dogs  are o the r example s of  working animal s . Ca t s  serve as 

companion animals and can a c t  a s  a ids in the c ontrol of  rodent s wi thout 

resorti ng to potentially harmful poison s , pa rticularly on farms and in 

rural households . 

Companion-animal medicine includes the prevention, d iagnos is , and 

treatment of  disease  problems of  dog s ,  cat s ,  horse s ,  pe t  bird s ,  hobby 

f is h ,  and a vari ety of o ther animals kept pr imari ly f or the pleasure 

they bri ng the i r  owner s .  Companion-anima l practitioners  commonly offer 

their services th rough well-e quipped hosp i tals o r  c l inics ; f ew, if any . 

house cal l s  a re mad e .  The American Anima l Ho spital Association 

cert ifies animal hosp i tals that meet i t s  s tandard s .  Companion-animal 

practit ioner s  perfo rm all type s  o f  veterina ry service s ,  including 

medical and surg ica l procedure s .  Recently , there ha s been an 

increasing demand for spec ialization in clinica l disc ipl ine s and along 

species l ines--e . g . , canine , feline , and avian medicine . The current 

trend i s  towa rd more group prac tice s ,  sometime s involving a complete 

hosp ital facility surrounded by satelli te c l inic s that o f fer re stricted 

medical and s·urgica l service s .  
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Qualified animal-heal th technicians a re used t o  a greater extent in 

companion-anima l than in  foo d-anima l medicine . The y  provide a wide 

range o f  services i n  busy prac tices , helping t o  improve care and reduce 

cost s .  

Equine ve terinary medicine falls generally into the c atego ry of 

companio n-anima l prac tice , in tha t i t  deal s wi th riding , hobby , fa rm ,  

and performance horses . Equine practitioners are usually s pec ialists  

and work throughou t the count ry i n  modern  hospi tal s equipped t o  handle 

mos t  medical and surgical needs involved in the care of  horses . Ho rses 

als o  function a s  livestock or commercia l animal s  and a re treated by 

general prac ti t i tioners in these instances . 

INSTITUTIONAL VETERINARY MEDICINE 

Ins titutiona l veterina ry medic a l  practice i s  the application of 

s kills wi thin the organizational s tructure of public and private 

ins titution s . Thi s type o f  prac t i c e  includes  laborato ry-animal 

medicine and zoo , a qua tic , a nd wi ldlife medicine . Ins t i tutional 

ve te rinarians are employe d by s choo l s  of vet erina ry medicine , medicine , 

dent istry , publ ic health , o s teopa thy , pharmacy , a nd agriculture ; s tate 

and loc a l  health depa rtment s ;  the milita ry ; agencie s  o f  the DHHS ; the 

Ve terans' Adminis tration;  c ollege s and univers i ties ; industries ; 

resea rch and development c ompanie s ;  privat e research ins titutions ;  

primate c enters ; c ommerc ial laboratory-a nimal breeders ; and hosp i tals . 

Re sponsibilitie s o f  laborato ry-anima l vete rinarians includ e produc tion 

and purchase of re search a nimals ; provi sion of appropriate hous ing and 

care o f  laborato ry animals ; prevent ive medicine ; consultatio n  o n the 

selection,  breeding , and use  of d ef ined and randomly procured re search 

anima l s  f o r  spec if i c  purpose s ;  diagnosi s ,  control , and treatment  of 

diseas e ;  re search o n  d i sease and o ther health problems of  labora tory 

animals ; traini ng of professiona l and nonprofessional sta f f  i n  the 

proper use and handling o f  re search animals ; consultation on the 

planning of new animal housing and research facilitie s ;  and public 
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educat ion and l i ai son on matters re lated t o  the humane use o f  animals 

i n  heal th  research . The oppo rtuni t y  to contribute  to  a wide  varie t y of 

a c t ivi ties i nvolving the use o f  labo ratory animals is  a n  e ver-present 

challenge to laboratory-animal specialis t s .  

Zoo and aquatic-a nimal veterinarians a re i n  charge o f  t he 

prevent ion , diagnosi s ,  and treatmen t o f  diseas e s  o f  a wid e varie t y of 
the world's fauna . Al though many pr inc iples of  heal th management in 

these species  are common t o  broad groups of anima l s , each specie s has 
unique charac teri stics  that mus t be considered . Ba sic information o n  

the norma l physiology , envi ronmental  need s , re product ive cycle s ,  and 

breeding o f  defined genetic s tocks o f  wildlife i s  lacking , a nd the 

di sease s of many of the s e  spec ie s have received ve ry litt l e  s tudy . 

Thus ,  there a re e xce llent o pportuni ties f o r  o rig inal contribut ions to 
scienc e and to heal t h-related f ield s through studies of anima l-disease 

models in  wi ldlife . 

Wildlife veterinary medic ine i s  c losely re lated t o  the o ther t ypes 

o f ins ti tutiona l veterina ry practice  in many re spect s .  Howeve r ,  i t  has 
the additional requirement that t he prac ti tioner be thoroughly fami liar 

wi th the ecology of wi ldlif e .  Special ty training is usually obtained 

in depa rtments of  wildlife science . The principal duty o f wildlife 

vet e rinarians iuvolve s population heal th problems , a s  opposed t o  the 

care of  i ndividual animals . 

PREVENTI VE VETERINARY MEDIC INE 

Prevent ive vet e rina ry medicine include s public-heal th practic e , the 
regulation of food safety a nd quality , a nd mili tary ve terinary medicine . 

Vete rina ry publ i c  heal th protec t s  the heal th o f  man ,  wi th focu s on 
the re la tionships of animal and human health and on the e f fect of the 

environmen t on human heal th . Publi c-heal th veterinarians  pla n ,  

conduc t ,  s upervi se , and c oordinate c ommuni ty effort s  to improve human 

heal th and safety . They a re employed by loca l ,  state , and federal 

health agencies a nd i n  ve terinary and o ther medical insti tutions . 

Spec if i c  re sponsibili tie s often inc lude prevention and control of 
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zoonoses ,  development o f  animal-d i sease report ing s ystems , i nspection 

of f ood s and foo d-proces si ng procedure s  to ensure food safety , con trol 

of  radioac tive hazards , c ontrol o f  urban a nd rural c ommuni ty-health 

problems , and adminis tration and e nf o rcement o f  specific  heal th laws 

and regula tions . 

Public-health ve te ri nary practitioners c onduc t e pidemiologic 

resea rch , using da ta collected from field  studie s  or medica l  reco rd s . 

Other subjec ts o f  re search a re f ood safety and zoonosis c ontrol . Such 

research activi t y  usuall y  require s an advanced degree or  training in 

ve terinary public health a nd epidemiology . 

Regulatory vet erinarians are employe d  primarily by the USDA i n  the 

Animal and Plant Health Inspection Se rvice ( APHIS ) and by s tate 

livesto ck-disea s e  contro l agencie s . Thes e  veterinarians a re 

re spons ible f or the admini s tration o f  regulations intended t o  l imi t or  

elimina t e  the  spread o f  disea s e  from he rd t o  he rd and from one 

geographi c a rea to another ; such d i sease spread i s  one o f  the mo st 

importan t anima l-heal th  problems o f  the nation.  Prevent ion o f  the 

spread of f o re ign d i seases to domestic l i vestock i s  another o f  the 

important func tions o f  regulato ry ve terinarian s .  Regula to ry 

ve terinarians a re a l so re spons ible f o r  the administration o f the Animal 

Welfare Act • .  

The ve terinary pract ice of  f ood safety and quality c ontrol i nvolves 

the antemortem and pos tmo rtem inspec tion o f  slaughtered animal s ,  as  

well a s  inspec t ion o f  food-processing procedures .  Current c oncerns 

wi th rega rd to ha rmf ul res idue s in the human food supply make the 

ef fect ive and accurate i nspec tion of all  f ood s o f  u tmost importance in 

the prevent ion o f  human diseas e . Thi s function i s  pe rforme d  by 

ve terinarians employed in the USDA Food Sa fety and Inspection Se rvice . 

Milita ry veterinarians are  re spons ibl e f or food inspectio n ,  control 

of z oonoses , laboratory-a nimal medicine , l aboratory support of mili tary 

medica l service s , and resea rch and development . Limi ted opportuni ties 

are also provided f o r  c l inical practice . The heal th of  mili tary 

personne l i s  crucial in car rying out assigned mi ssions , so 
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ve terinarians are of  ma jor importance . High-quality , safe f ood d oes 

much t o  improve and mainta i n  the effectivene s s  of f ighti ng force s .  

Ve teri narians a re a n  i ntegral part o f  medical re search and 

development programs , servi ng i n  bo th admini s trative and investigat i ve 

positions . Some s ubjec t s  o f  re search a re the a s sessment o f  health 

haza rd s to the operators of weapons sys tems ; bla s t  overpressure of 

art illery systems ; bi ologic e f fects  of lasers and microwaves ; 

vibration ; toxicology ; defense agains t biolog i c  warfare involving 

infectious or toxic agents ; re search on c ombat trauma ; heat , cold , and 

altitud e s tresse s on  ma n ;  and defense agains t chemical wa rfare . 

Ve terinarians in  mili tary service have a unique role . They bring a 

fundamental knowledge o f  comparative medic ine , biology ,  and pa tho­

physiology to the admini stration,  o perations , logi stics , a nd re search 

arms of  the milita ry service s .  

TEACHING AND RESEARCH 

Ve terinarians in teaching and re search a re employed in s chools  o f  

med icine , vet erina ry medicine , denti s try , pharmacy ,  and agriculture ; in 

departments of  vete ri na ry and animal sc ience ; and i n  colleges of  a rt s  

and sciences  ( s e e  Append i x  E ) .  Research vete rinarians a re also 

empl oyed in  such gove rnment agencies a s  U SDA , EPA , FDA, a nd DHHS a nd by 

indus t ri a l  companie s .  The re are some oppo rtuni ti e s  for  only teaching 

or re search in a univers i t y ,  but mo st f aculty requirements are f o r  a 

combination of  research , teaching , and poss ibly pa rt ic ipation in 

continuing education ,  extension,  and c l inical re sponsibilities . 

The teaching o f  veterina ry medicine provide s skilled vet erinarian s , 

but wi thout pas t  re search the teachers would have l i t t le t o  t each ; and 

wi thout cur rent resea rch , the  future scient i f i c  base  of the profess ion 

would be in j eopardy , wi th re sulting seri ous detrimental e f fects t o  

society . Close l y  associated wi th the teachi ng and resea rch need s of 

the profession a re the graduate education f unct ions o f  all biomedical 

ins t i tution s , including veterina ry school s ,  college s ,  and science 

department s .  
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Veterinary re search has solved many o f  the important animal-d i sease 

problema tha t  affe c t  produc t ion agriculture , companion-anima l hea l t h ,  

and human health . This re search , c ombined wi th t h e  regulatory 

activi t i e s  of  USDA , has kep t  our anima l agriculture indus tries 

re latively f ree o f  most  of the world ' s  ma jor epidemic d i seases . More 

efficien t produc t i on and greater profi t s  have been realized by the 

livestock and poultry i ndustry f r om the maintenance of healthy animals 

and quality product s  t o  sat i s f y  consume r  demand s for abundant suppl ies 

of high-quality , wholesome animal and poul try products  a t  a ffordable 

price s .  

Another contribution o f  veterinary research has been t o  the 

enjoyment o f  companion anima l s .  In the las t decade , the increasing 
numbers o f  c l inical specialty d i scipl ines  and of  veterinarians who 

comple t e  clinica l residency traini ng i n  the s e  specialties  have brought 

the potential and quality of ve terinary medical care for companion and 

o ther anima l s  to  a leve l simi la r t o  tha t o f  modern medicine . 

Contro lled clinical trials wi th re search animals have led t o  improved 

management and treatment  of a va rie t y  o f  sma l l-anima l disorders  ( e . g . , 

diseases o f  the eye and endocrine and reproduc tive systems ) . Important 

contribut ions have also been mad e  in connection wi th anima l diseases  

that a re model s  o f  their  human c ounterpart s ,  e spec ially i f  these 

disorders have a hereditary bas i s  and can be reproduced for 

experimental studies . Thus , d i scovery and e f fect ive use of animal 

models o f  human disease have benefited bo th human s and animal s .  

De spite these advances , however , there a re d i seases that remain 

unchecked or  a re poorly recogni zed . The y cause economic losses  in 

animal food and f iber product ion, r e sult in deficiencies in  diagnostic 

tes t a  for animal di sease s ,  and pre sent problems in  the use o f  toxic 

chemical s and drugs throughout agri cul tural produc t ion sys tems , wi th 

serious implications for the quali ty of human food . Solut ions to the se 

problems wi ll re quire new approaches to  ve terinary medical research . 

Three examples o f  recent scientif i c  advance s  that may offer solutions 

are the appl ication of hybridoma t echnology for production of large 
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amount s  o f  monoclona l  antibodie s ,  which can be used f o r mo re speci f ic 

diagnos t ic tests  and new approaches to  immunologic re searc h ;  genetic 

engineering and plasmid biology , whi ch promi se the development of new 

antigens for vaccines and d iagnostic t e st s ;  and the increased technical 

sophis t icat ion in artificial insemination , embryo culture and 

transplantation ,  and hormonal regulat ion of growth a nd re produc tion . 

Gene t i c  research also promi s e s  the development o f  livestock breed s that 

are re sis tant to d iseases for  which vacc ines or o the r sati sfac tory 

control measure s are no t available . Modern epidemiologic me thods 

improve unders tanding of the mult iple e t iologic f actors responsible for 

some produc tion di seas es  and can provide s t rategi e s  for  the contro l of  

these d i seases under farm cond i t ions . Modern techniques in  toxicologic 

research need t o  be applied to  the elimination o r  neutralization of  

harmful e f fec t s  of  toxic chemicals and drug res idues in animal 

product s .  Finally , integrated food-anima l health sys tems are needed ,  

so that available t echnology can be applied to the production process . 

INDU STRIAL VETERINARY MEDICINE 

The application of knowledg e developed through academi c and 

indus trial research and d i sseminated through the t eaching e f fort s o f  

colleges  and univers i t i e s  t o  n e w  anima l-heal th produc t developmen t  and 

distribut ion i s  the primary role of  indus trial ve terinary medic ine . 

This profession includes  resea rch i n  the appl ication of new technology 

to animal-health p roblems ; development of  vaccines , o ther bi ologics , 

and pharmaceutical  agent s ;  test ing of  the s e  produc t s  f o r  harmful 

effects in animals and potent ial harmful e f fects  in man; re search 

leading to the deve lopment of comme rcial  produc tion me thods ;  field 

t e s t ing o f  new products ; sales ; technical a s s i s tance in the use of  the 

produc t s ; and o therwi se meeting the need s o f  produc t user s .  The se 

types of problems a re approached primari ly by ve terinarians wi th 

special training in pathology , toxicology , and laborat ory-anima l 

medicine . Exc i t ing new d evelopments  in industrial veterinary medicine 

inc lude the applicat ion of gene t i c  engineering , plasmid biology , and 
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hybridoma technology t o  the development o f  new vi ral , bac terial ,  a nd 

parasitic vaccine s .  The advantage s o f  such vaccine s inc lud e the 

pre sence of an abundant s ource of antigenic material devoid of t oxicity 

and the exis tenc e of specif i c  ant igens tha t are free o f  contaminating 

tissue . 

INTERNATIONAL VE TERINARY MEDICINE 

Mo s t  developing c ountries a re in the tropical and subtropical 

zones . The se countri e s  are characterized by a scarci ty of na tural 

re sources , poor use of available resources , large population relative 

to  food supplie s ,  and underdevelopment o f  educational oppo rtuni ty . 

Their a s sets usually inc lude arable land and pasture for lives tock 

production.  Realization of the potentia l of the se agricultural asset s ,  

however , depends on the c ontrol o f  serious livestock di seases that 

limi t production , including foo t-and-mouth di sease , rinderpes t ,  African 

swine fever , trypanosomiasis and o ther hemoprotozoan d i seases , 

gas t rointestinal parasi t i c  di sease s ,  and diseas e s  wi th a smal ler impact 

on product ion , but wi th public-health implications , s uch as 

brucellosi s ,  tuberculosi s ,  anthrax , and rabie s .  Useful assi stanc e to 

deve loping countries inc ludes the provi s ion of  educational 

opportuni ties  f o r  the ir citizens , resea rch in disease s peculiar t o  the 

area ,  and a s sis tance in the control and e radicat ion of  epidemic 

diseas e . Because mos t  of the serious problems are peculia r to the 

developing countries and a re not present in the Uni ted S tates , support 

f or resea rch is usually provide d as a pa rt of internationa l as sistance 

programs . Some of  the technical research can be done in  re search 

ins t itutions in the United State s ,  but applied resea rch and field 

s tudies must be done in the country i n  ques tion .  These d eveloping 

countri e s  require assistanc e i n  the admini s tra tion of  contro l and 

eradicat ion programs , because their experience and trained manpower are 

limi ted . Al though living condi t ions may be les s  than idea l , the 

opportunity to contri bute to the solut ion of problems of world hunger 
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and to  the education of  you th i n  developing countrie s provides  a 

challenge  that makes international ve teri nary medicine unique and 

rewa rding . 
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6 

FUNCTIONAL RESPONS IBILITIES OF VETERINARIANS 

The Committee defined functiona l re sponsibilities of ve terina ry 

medicine by l ooking a t  the variety o f  ve terinary a c tivities described 

above and using the approach of Anderson !! a 1 . 1 
Although o ther 

specialis ts  can a s sume s ome of these re sponsibilities , i t  is the 

vet erinarian who s e  training is mos t directly designed to deal with them . 

The f unc tional re sponsibilities o f  veterinarians a re a s  f ollows : 

• Adminis tration : To serve a s  professiona l specialis t s  and 

adminis trators in government health and e nvironmental agencies and in 

indus tria l and o the r priva t e  organization s  tha t provide preventive , 

diagnostic ,  t reatment , re search , and rehabilitative services for 

animal s  o n  a loca l , s tate , or  national basis . 

• Animal-health care : To protect and improve animal health by 

providing medic a l  care f o r  sick and injured animal s .  

• Animal welfare : To protec t and improve t he welfare o f  animals 

by providing inc reased inf ormation and servic e s  tha t assis t in the 

prevention of disease and s uffering in animals , including re search 

animal s . 

• Biomedical re search : To protec t and improve animal and human 

heal th and welfare by developing knowledge through biomedical resea rch 

and by developing , t esting , and evaluating d iagnostic procedure s , 

drug s , pros thetic device s ,  chemical s ,  and biologic s .  

• Ec onomic productivity : To promote the general e conomic 

productivit y o f  anima l-related indus t ry and o ther bus ine s s  entities  

that de pend on the  prevention of  d i sease in  animals . 

• Environmental heal th protection : To protec t  people and 

animals from environmental health hazard s , particularly th rough 

monitoring , surveillance , and epidemiologic studie s . 

• Fo od production and pro tec tion : To ensure an adequate supply 

o f food s  o f anima l  origin and t o  prote c t  people from foodborne illnes s 

by detect ion and appropriate control of  foods of  animal o rigin that are 

unwholesome , diseased , or  contaminated by physica l ,  chemica l ,  or 

biologic agent s . 
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• Health e ducat ion : To protect and promote human health and 

animal health  by teaching i n  ve t erina ry medical s chool s ,  medical 

schools , a nd public-health s chools and by providing health education 

and consultation to anima l owner s ,  indus t ry groups ,  and other 

intere s ted persons . 

• Mental and emo t ional health : To contribute t o  the emotional 

and functiona l we l l-bei ng of people through act ivities  associated  wi th 

the care of companion animals , re cogni tion of the motives for  

companion-anima l ownershi p , and appreciation o f  the  varie t y  of 

emot ional bonds tha t exi st  be tween companion animals and their owners . 

• Zoonos i s  prevent ion : To protec t people and animal s from 

di seases t ransmi t ted be tween animals and people through the prevent ion , 

control , and eradication o f  the s e  disease s ( zoonoses ) , and the 

monitoring and surveillance of animals and people . 

The se funct ional re sponsibilities  have been correlated by the 

Commi t tee with the ve terinary specialty d i sci plines defined in Appendix 

C . Table 6-1 di splays the correlation.  Thi s  analys is  of  functions and 

d i scipl ines i l lustrates the wide variety of roles that veterinary 

specialis t s  assume , and i t  demons trat e s  the close relat ionship o f  the 

ve terinary profession wi th the o ther biomedical professions . 

Obviously , the manpower supply and demand problems o f  a l l  biomedical 

specialt ies are intertwined and cannot be examined separately . 
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TABLE 6-1 

Es sential Relat ionships Among Discipl ine and 
Funct ional Respons ib ilities of Ve terinary Personnel8 

Discipl ine 

Biochemis try 
Clinical special t ies 
Environmental heal th 

sc iences 

Ep idemiology and 

X 
X X 

X 

prevent ive medicine X X 
Ethology 
Genet ics X 

Immunob iology X X 
Laboratory-animal 

science and support X 
Microb iology 

(bacteriology . 
virology . and 
mycology) X X 

Molecular b iology 
Neurosciences 
Nutrit ion 

Paras itology 
Pathology 
Pharmacology 

Physiology 
Reproduct ive 

b iology 

To:dcology 

X 
X X 
X X 

X 
X X 
X X 

X X 

X 
X 

X 

X 

X 
X 

X 

X 

X 

X 

X 
X 

X 

X 
X 

X 

X 
X 
X 

X 

X 

X 

X 
X 
X 

X 
X 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
X 
X 

X 
X 

Funct ional Responsibilities 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
X 
X 

X 

X 
X 

X 
X 

X 

X 
X 
X 

X 

X 

X 

X 
X 
X 

X 
X 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
X 

8 X means that a maj ority of the Commit tee members bel ieved knowledge of the discipline 
to be essen t ial to performance of the func t ion . 

37 

Copyr ight  © Nat ional  Academy of  Sciences.  Al l  r ights reserved.

Specia l ized Veter inary Manpower Needs Through 1990
ht tp: / /www.nap.edu/cata log.php?record_id=19603

http://www.nap.edu/catalog.php?record_id=19603


7 

PREVIOUS MANPOWER STUDIES 

In A Report to  the President and Congre s s  on  the Status of Heal th 

Professions Personnel in  the Uni ted S tates ( 1 978)  by the Health 

Resourc e s  Adminis tration ( HRA) , 1 the following observation on 

exi sting manpower was made : 

Much of  the data , i nformat ion , and analyses needed to  address more 

properly many o f  the curren t cri t ica l issue s relat i ng t o  the status 

of  the health professions a re e i ther unavailable or outdated . 

Limited effort s have bee n  undertake n  i n  recen t year s t o  collec t the 

needed data and to perform t he necessary a�alyses . Because o f  the 

heal th care sys tem ' s  magnitude , complexity and importance , 

re solution of cr i t ical health manpower i s sues requires a much 

expanded inf ormation and analytical base . 

The report noted f urther that the " immediate data a nd analytical needs 

on veterinarians are somewha t more crit ica l than f o r  o ther heal th 

manpower d i sciplines . "  This lack of needed data on the veterinary 

profession require s that a premium be placed on asses sment and 

evaluat ion of  re levant data that a re avai lable . This section re port s 

a n  assessment  o f  the s e  dat a .  

VETERINARY MEDICAL S C IENCE AND HUMAN HEALTH ( 1 9 61 )  

Probably no s tudy f ocused at tent ion o n  the ve terinary profession 

mo re effect ivel y  than tha t of the Subcommit t ee on Reorganization and 

Internat ional Organizations , chaired by Senator Hubert H. Humphrey . 

The report , Veterinary Medical Science and Human Healt h , 2 published 

in 1 9 61 , was based on contributions from many individuals and 

organi zations i n  vet erina ry medicine . The f indi ng that "expert s report 

specifically that across-the-board s hort ages exist  in veterinary 

medicine--i n priva t e  prac t ic e , publi c  service , education and resea rch" 

had profound effects on ve terinary medical educat ion during the next 20 
yr . In re tro spect ,  the validity  o f  the Subcommittee ' s  findings can 

hardly be seriously questioned . 
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NEW HORIZONS FOR VETERINARY MEDICINE ( 19 7 2 )  
3 

A 19 7 2  NRC repo rt , New Ho rizons f o r  Ve terinary Medicine ( als o 

known a s  the Ter ry report ) , was prepared from 

views solicited from a number o f  consumers o r  users of  veterina ry 

medical servi ces--repre sentatives of  the USDA , the a rmed services , 

federa l research and research training agencie s ,  agricultural 

industries , medical schools , pharmaceutical companies , commercial 

banks especial ly int erested in  the agricultural economy , and public 

health agencies . These individuals we re asked to define their 

interes t s  in veterina ry medicine and to evaluate the succe s s  of  

veterinary medical e ducat ion in producing graduates that me t their 

need s .  They were als o  asked t o  est ima t e  the i r  future needs in 

terms of  the quant i ty a nd quality of graduates in  veterinary 

medicine in  thi s count ry . 

Commi t tee members visited a number of colleges of  veterinary 

medicine in  the u . s .  and the three college s in Canada .  These 

vi s i t s  made i t possible to o bserve facili t ies and programs and to 

exchange views wi th facul t y  member s  and student s .  Discussions wi th 

university faculty members f rom outside the veterinary a rea were 

sought when i t  was fel t tha t they might be valuable . Information 

thus gathered was supplemented by re turns from a s e ries o f  

quest ionnaire s and reques t s  f o r  specific  information about faculty , 

s tudents ,  budgets , facili ties , programs , s chedules , and related 

materia l . No t only college s o f  veterina ry medicine , but 

department s of ve terinary s c ience in colleges of agriculture were 

included in the sea rch for  pertinent information . 

As a re sult of  t hat s tudy , the NRC Commit tee o n  Ve terinary Medical 

Research and Education predicted a need for 42 , 000 veterinarians in 

19 80 , but a supply of  only 3 8 , 000--a deficit  of 4 , 000 . It e stima ted 

the supply f or 19 7 5  and 1980 on the basi s  of the number o f  graduates  of 

u . s .  ve terinary s chools a nd an a s sumed annual death rate of 1 . 3% .  AVMA 

data show tha t there we re about 3 5 , 500 vet erinarians in 1980.
5 

The 

s tudy also predic ted substantial i ncreases i n  manpower needs in a ll 
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, 
sectors o f  veterina ry medicine excep t food-anima l prac tice  and military 

ve terinary medicine . 

The s t rength o f  the NRC s tudy was the variety o f  input . The report 

off ered recommendations as to how u . s .  resource s  in veterina ry medical 

re search a nd education c ould mos t  e f fect ively be modified and developed 

to mee t  future needs  by capi talizing on the bes t  feature s of  the 

existing f ramework . These projec tions a re of only l imi ted value t oday , 

because they ref e r  t o  dat a  collect ed f o r  1 9 70 and extrapolated through 

1980 .  In addi tion , ant icipa ted a nd unanticipated changes i n  manpower 

supply and demand have occurred and have caused some needs to  be much 

lower than e s t imated . For example , dramatic increases in  the use of 

paraprofessional s i n  regulato ry veterina ry medicine and mea t inspection 

left  a need for  f ewer than 50% of  the vete rinarians e s t imated to be 

needed in  the s e  role s .  The recen t phas ing out of  the Air Fo rce 

Ve terinary Corps a nd reduc tion in Army employment of veterinarians a lso 

changed predict e d  military veterina ry manpowe r need s .  Other concerns 

about the s tudy were the subjective nature of  the data and the 

relatively sma l l  dat a  base . 

In 1 9 80 ,  there we re a p proximately 3 5 , 500 act ive ve te rinarians i n  

the United State s and i t s  pos sessions , whi ch i s  somewha t below tha t 

predic ted in  the NRC study . The number o f  ve terinarians e ngaged in  

large-anima l and  mixed prac t ice , pa rt-time or ful l-time , inc reas e d  from 
4 5 

8 , 85 7  in 1970 t o  1 3 , 99 3  i n  1981 . The appa rent differences 

between predicted and ac tual supply and demand in large-animal and 

mixe d-practice vet erina ry medicine a re related i n  pa rt t o  the fac t that 
3 

the NRC predi ct ions were i n  full-t ime e quivalents ,  whe reas manpower 

increase s  noted i n  the AVMA d irec tories
4

•
5 

could no t be calculated 

that way .  Re l iable e s timates of  full-t ime e quivalents i n  large-animal 

and mixed prac tice a re no t availabl e from current data . Whe ther the 

pro jections in the NRC s t udy of future needs for  veterinarians we re 

accurat e  i s  stil l  debated , a s  see n from the s tudie s desc ribed below. 
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VETERINARY SUPPLY AND DEMAND I N  THE UNITED STATES ( 1 9 7 8) 

The AVMA contrac ted with A .  D .  Li ttle , Inc . , for the s tudy 

Vet erina ry Supply and Demand in the United State s , published in 
6 . 

1 97 8 . Of those s urveyed , 2 , 1 53  private ve terina ry pract it ioners , 

a l l  s chools  of  vet erina ry med icine , 24  depa rtments of  veterina ry 

sc ience , 65  medical s chools , and 4 8  s tate ve terinarians re sponded . The 

present and future supply o f  and demand f o r  ve te rinarians in each 

sector were a s se ssed . To e stimate d emand , A .  D .  Li t tle analyzed 

soc ial , economic , and agricultura l factors tha t were demons trably 

re lated to demand and pro jected them into the future . Where possible , 

i t  developed econome tric forecas ting model s ;  i n  o ther instance s ,  i t  

used i t s  own analysis of  the fac tors underlying demand and surveys o f  

knowledgeable people . A .  D .  Li t t l e  forecasted supply on the bas i s  of 

the current age d i stribut ion of ve te rinarians , re ti rement and mortality 

ra te s , graduates  from school s  of  vet erina ry medicine , and certified 

fore ign veterinary graduates . During this s tudy , f r om April 1 9 7 7  

through June 197 8 ,  i t  worked c lose ly wi th the AVMA ' s  Manpowe r Advisory 

Commi t tee and s t aff . 

An overal l  balance was f ound be tween the supply of  and demand f o r  

vet erina rians i n  private  prac tice i n  197 7 .  There wa s a sl ight shortage 

in  educat ional institut ions and a subs tantial shortage in industry . 

Bo th shortages s temmed from an insufficiency o f  veterinarians wi th 

pos tgraduate training . 

A .  D .  Li t t le re searchers forecasted that , wi th the 2 2  s chools of  

veterina ry medicine present in  19 7 7  and 2 new schools "on line , "  there 

would be a t  least 5 3 , 000 nonre tired veterinarians in  the Uni ted S tates 

by 1990 . About 4 9 , 9 00 o f  these  would be available to provide 

ve terinary s e rvices .  Four o ther s chools o f  veterinary med icine , i f  

comple ted a s  planned , woul d increase  the total supply b y  1990 t o  about 

54 , 900 and the available s upply to a bout 51 , 100 . In the report , the 

ac tual and projected number s  of graduate s  of u . s . veterina ry schools 

were compared at 5-yr intervals wi th the u . s . population , personal 

expend iture s ,  and medica l-schoo l graduate s .  The A .  D .  Little  s tudy 

4 1  
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forecas ted a demand of  only about 41 , 600 veterinarians by 1 9 90 ,  leaving 

a surplus o f  a t  lea s t  8 , 3 00 .  Even by 198 5 ,  i t  projected a surplus of 

about 3 , 900 , as suming 2 4  s chools i n  operation . Whether this  means a 

prediction o f  joblessne s s  among veterinarians o r  a reduction in the ir 

earnings i s  unclear . Demand for ve terinarians for e conomic ( f ood and 

fu r-bearing ) animals was estimated to  remain stable f or the United 

States as  a whole ( demand in 19 7 7 ,  6 , 03 5 ;  demand in 1 9 90 ,  6 , 064 ) . 

The s tudy forecasted tha t the demand for veterinarians wi th pos t­

profess ional education and training would rise more s t eeply than the 

demand f o r  tho s e  wi th onl y a veterina ry degree . The estimates 

indicated that there may be a d emand for  as  many as  5 , 500 addi t i onal 

veterinarians wi th post professiona l training between 197 7 and 1990.  

The same s tudy e s t imated that  the  s upply o f  veterinarians with 

pos tdoct oral traini ng woul d fal l sho rt o f  demand by 360 during the 

period 1 9 7 7-1 980 and by 2 50 during the pe riod 1 9 7 7-1985 . By 1 9 90 ,  i t  

wa s  estimated , the additional supply would  exceed demand by 4 5 0 .  

The s tudy by A .  D .  Li t t le was s t rong i n  i t s  e s timates of  supply . 

It s weakne s s  wa s tha t mos t o f  the demand da ta  we re generated from 

contac ts  wi th members of  t he ve terinary profession , a s  opposed t o  users 

and potential use r s  o f  veterina ry s ervic e s ; thu s , the re spondent s may 

have lacked ob jectivi ty .  Fo r example , the predict ion o f  the number of  

veterinarians needed by the FDA wa s base d  on the numbe r o f  authorized 

employment s lot s available , and not on the number of veterinarians 

employed at the time ( 8 7  slo t s  were authorized in 19 78  by the FDA , but 

only 7 4 ve terinarians we re employed ) . 

Pro ject ions for  manpower needs  beyond 5 yr have tended to be of 

l imited value here and i n  o ther surveys , s uch as the Te rry re port . 

Because project ions are used f requently by government funding and o ther 

agencies for  f i scal and o rganizational planning , t hey become se lf­

fulfilling . The negative impac t o f  such pro jections i s  seldom 

re cogni zed i n  t ime t o pe rmit remedial ac tion .  

REPORTS BY THE HEALTH RESOURCES ADMINISTRATION ( 19 7 8 ,  1980 , 1 98 2 )  
1 

A re port by the BRA projected manpower needs on the basis of  the 
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Pro jec t Supply Output and Requirements  ( SOAR) mode l  developed by the 

Manpo�er Analysis Branch , Bureau of Health Ma npower . The model was 

conceived t o  respond t o  the question o f  how much manpower would be 

re quired by the future heal th-care sys tem under various specific 

conditions . The developers selected a demographi c projec t ion method . 

Wi th this me thod , the SOAR model projected u . s .  population by age , sex , 

and income group t o  1980 , 198 5 ,  and 1990 . For each population group , a 

use ra te f or each o f  18 types of  heal th-service set ting (general 

medica l-of fice vi s i t , i npatient hosp ital admissio n ,  nurs ing-home s tay , 

e tc . )  was e s timated from recent Na t ional Health Interview Survey data 

and o ther source s .  The rat io  o f  act ive vete rinarians was projected to 

reach 16  per 100 , 000 of populat ion in 1980 and 19 per 100 , 000 in 1 9 90 ,  
. 1 

compared wi th 13 per 100 , 000 i n  19 7 0 .  

The foregoing procedure was t h e  f i rs t  s tage , o r  " f ramework" phase , 

o f  the mode l .  In the second stage , the mode l  inco rporated change s  in  

use that largely re presented a continuat ion of recent trends in the 

delivery of care . In an effort to avoid the problems of trend model s ,  

the model introduced ad justments for past  changes i n  consumer prices 

for various heal th service s ,  coupled wi th change s in per capita us e .  

The s t udy pro jected a shortage of  veterinarians through the 

mi d-1980s and a surplus by the lat e 1980s . The supply wa s projected to 

reach 5 4 , 900 in 1 9 90 ,  wi th an e s tima ted re quirement of  5 2 , 300 for that . 
7 

yea r .  An updated  version o f  the 19 7 8  BRA repo rt i n  1980 called 

at tention to  the marked increases i n  veterinary-school enrollments :  

Between 197Q-71 and 197 8-7 9 ,  f ir s t  yea r enrollment s i n  school s  of  

veterinary medicine increased from 1 , 4 30 to 2 , 041 and to tal 

enrollment s increase d  from 5 , 006 to 7 , 29 4 .  Enrollment s  are 

expected to  continue to increase th rough the early 1 9 80s as 

recently es tablishe d s choo l s  expand to capacity and several new 

schools are o pened . Be cause there i s  growing c oncern that further 

increase s  in  the numbe r of s chools wil l  lead to  an exces s  supply of 

ve teri narians , o ther proposals for new ve terinary programs probably 

wi l l  mee t  growing opposition . 
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The supply of ve terinari ans increased by 3 2%  between 1 9 70 and 1 9 78--the 

highes t inc rease among the heal th  profession s .  In contrast , physic ians 
7 increased by 1 7% during the same period . Pro ject ions made  i n  1982 

by the HRA8 regard ing health manpower in 1 9 90 and 2000 showed modest 

surpluse s  i n  all heal th profess ions , including veterinary medicine . 

However , there were marked regional d i f ferences i n  demand , s o  some 

imbalances  a re l ikely t o  occur . Becaus e specialt y-trained veterinary 

manpower is  the subject o f  this report , the  supply of  and demand for  

veterina ry speciali s t s  wi l l  be  looked a t  i n  mo re detail i n  Chapters 9 

and 1 0 .  

Th e  s trength of  the s tudies b y  the HRA was the method used , which 

included the SOAR mode l .  The projections ,  howeve r ,  were heavily 

oriented to the populat ion base , so they may predict needs f o r  

companion-animal pract i tioner s ,  b u t  b e  much les s  useful i n  predicti ng 

needs f o r  larg e-animal and mixe d-prac tice veterinarians . 9 Al though 

current f igure s i ndicate that about 2 4% of ve terinarians part icipate in 
8 

non-privat e-prac tice activi t ie s , p .  X-1 1 o f  the lates t  HRA report 

s tated that spec ialty t raining in  s ome f ields cont inues to grow 

substantially , bu t that tha t i s  like ly t o  have a negligible impac t on 

the to tal needs f o r  ve terinarians . Areas underserved by veterinarians 

a re current ly identi f ie d  on the bas i s  of ratios of veterinarians to 

animal units . 

GRADUATES OF HIGHER EDUCATION IN THE FOOD 

AND AGRICULTURAL SCIENCES ( 1 980) 

The report Graduates o f  Higher Education in the Food and 
10 Agricul tural Sc iences , published in  1980 ,  used data on degrees 

conferred in 197 7 f rom the Nationa l Cent e r  for Education Stat istics  t o  

examine supply and employment data from the Bureau o f  La bor Stat istics  

and Department o f  Defense and t o  make demand projections through 198 5 .  

A USDA-f unded Cl emson Un iversity project o n  professional employment in 

teaching and resea rch in  hi gher education wa s als o used a s  a data  bas e  

f o r  college and univers i ty f aculty .  
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The major source of  employment da ta wa s the Occupationa l Outlook 

Handbook of the Census Based Program . Bureau of Labor Stat istic s . 11 

Current occupational employment was computed from the data base 1 and 

average annual openings through 198 5 were then projected . An average 

annual demand for  1 1 4 48 new veterinarians i n  private clinical prac tice 

was found . The average annual supply o f  1 1 2 91 graduates calculated in 

thi s  study would satisfy 8 9% of the demand . 

The s tudy showed imbalance s  i n  the supply o f  and demand for 

graduates of  higher e ducation in  the f ood and agricultural sciences . 

Through the mi d-1980s 1 estimated supplies  o f  assoc iate and 

baccalaureate degree recipients appeared t o  be adequate for  mo st  

employment demand s . However .  cur rent and  pro jected supplies of  

graduates wi th advanced degrees did  not  appear to  satisfy employment 

demands .  

Streng ths o f  the s tudy were the d i f ferent data bases used in  making 

pro ject ions and a rolling projec tion horizon .  Weaknesses were the 

heavy re liance on past employment demand and supply data to project 

future need s and the la ck of specificity in job titles . Ano ther 

weaknes s  in the accuracy of predict ions f or  ve terinary medicine ( Table 

2 9 1  p .  62  of  the report ) i s  tha t da ta we re ex trapolated on the bas i s  of 
/ 

a 50% re sponse rate . Thus 1 atisolute numbers for average annual facul ty 

openings we re underestimate d  by a fac t o r  of 2 1  compared wi th actual 

data avai lable f rom the AAVMC . 

VETERINARY MEDICAL MANPOWER : S UPPLY-DEMAND 

PROJECT IONS TO 2020 ( 19 7 6) 

A s tudy by McLaughl in e t  al . pro jected a shortage of  veterinarians 

through 2020 . 12  A model developed to predict supply of  ve terinarians 

included pro ject ions o f  veterina ry-school enrollment s .  cla s s  attri t ion . 

deaths . retirement s .  nonavailabl i ty to  provide ve terinary s e rvices . and 

wi thdrawa l from the profession.  Thi s mod e l  was es sent ially  the same as 

tha t used in  19 7 8  by A .  D .  Li ttle . 6 excep t tha t the lat t e r  used 

another i nput factor : an e s timate of the number of f oreign graduates 
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as sumed t o  enter the pool each year . Ne ed was e s t imated a s  proposed in  

the  Humphrey repo rt  a t  1 7 . 5  veterinarians per 100 , 000 population in 

1980 ,  and this e s t imate was then i ncreased at 0 . 6 per 1 00 , 000 

populat ion per decade to ad jus t for  the expanding role o f  veterinary 

medicine i n  society . It was es t imated that about 3 2 , 000 veterinarians 

would be available in 1980 , 3 6 , 000 in 198 5 ,  and 40 , 000 in 19 90 . These 

we re e s t imates o f  avai lable manpower , not e s t imates o f  t o tal manpower 

i n  t he Ter ry report . By contras t ,  the 1 9 7 8  A .  D .  Li t t l e  s tudy 

predicted a supply o f  about 3 4 , 500 available veterinarians in 1 9 80 ,  

41 , 8 00 i n  198 5 ,  and 4 9 , 900 i n  1990. 6 The s t reng t h  o f  the McLaughlin 

s tudy was the s cientific  approach used t o  e s t imate t he future supply of 

veterinarians . A weaknes s  was the use of  the empi rically derive d  17 . 5 

ve terinarians per 1 00 , 000 o f  populat ion . 

AS SESSMENT OF NATIONAL VETERINARY MANPOWER STUDIES 

Review of the manpowe r s tudi e s  concerni ng predic t ions of 

veterinarians avai lable i n  1 9 80 showed minimal d i f ferences in 

comparison wi th the actual numbe r present . Howeve r ,  there are major  

discrepancies i n  the various predictions o f  supply i n  1985  and 1 9 90 .  

The se differences  probably reflec t the assumptions chosen a s  a basis  

for the  predict ions . Fo r example , the McLaughlin s tudy d i d  not include 

foreign graduates  in  the poo l , whereas the A. D .  Li t t le s tudy did . The 

latter s tudy a s sumed that 100 new fore ign graduates would be added t o  

the pool p e r  yea r from 19 7 8  t o  198 5  and tha t thereafter 180 new foreign 

graduates  would be added per yea r . 6 Tho s e  additions are equivalent 

to adding t he products  of two new veterinary schools each year , whereas 

actua l da ta for current yea r s  indicat e  tha t fewe r than 70 foreign 

graduates  a re awa rded equivalency certif icates  per  yea r . 13 The A .  D .  

Li t tle s tudy a s sumed that veterinarians have a lower death rate t han 

the popula tion as a whole . The McLaughli n  s tudy used s tanda rd 

mortality tables , because there was no reason not t o .  The retirement 

rat es  used by A .  D .  Li t t le  dis tributed around a mean o f  65 yr of age , 

wi th a l l  members retired by age 7 6 ; McLaughlin !£ a l .  used a Po isson 
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dis tribution f o r  ret irement , wi th a mean o f  6 2 yr and wi th all ret i red 

by age 71 . Thus , d i f f erent a s sumptions c an lead t o  d isparate 

conc lusions f or the same population.  Thi s problem created  cons iderable 

diff iculty for the Commi t tee in i t s  analysis  of exi s ting data and i t s  

generation of  assumpt ions and pred ictions . 

Given the current pro jected output o f  u . s .  ve terinary s chools 

( Chapter 9 ) , the cur rent number of foreign graduates entering the pool 

each yea r ,  and assumpt ions between those  of McLaughl in12 and A .  D . 

Li ttle , 6 
we can expect about 4 5 , 000 veterinarians t o  be available i n  

1990.  

Of  re port s of  s tudies that deve loped s ubs tant ial data on national 

veterina ry manpower need s , the report s Vet erina ry Medical Science and 

Human Heal th
2 

and New Ho ri zons f o r  Veterina ry Medicine 3 a re out o f  

date ; they were not i ntended to project needs into the 19 80s . Th e  A .  

D .  Li t t l e  s tudy and s tudie s by the HRA Bureau of  Heal th Manpower1
•

7 

predicted a surplus of  veterina rians by the late 1 9 80s . These s t udies 

and the HRA repo rt on the food-animal veterinarian shortage
8 

differed 

with regard to the s upply of and demand f or food-a nimal veterinarians . 

The A .  D .  Li t t l e  repo rt pro jected  little  o r  no increase i n  demand--that 

was in keeping wi th earlier projections in  New Ho rizons f o r  Ve terinary 

Medicine .
3 

The 1 9 7 8  HRA re port , 1 however ,  i dent if ied a shortage o f  

food-anima l veterinarians and c i t e d  a growing problem in specialty and 

geographic maldistribution, i . e . , a shift of ve terinary manpower t oward 

companion-anima l medicine and awa y from food-animal medic ine . This was 

also emphas ized i n  the 1982 HRA report .
8 

The signif icance of  the 

increase i n  numbers of  ve terinarians ( not neces sarily full-t ime 

equivalent s )  in  large-anima l and mixed practice reported by the AVMA is 

no t c lea r . 4
•

5 

The report by the USDA Scienc e and Education Adminis tration10 

identif ied s hortages of  prac ticing veterinarians and faculty through 

198 5 .  The pro jected nee d  f o r  practicing veterinarians was base d  on an 

overconservative s upply e s timate that did  not account f o r  new schools 

4 7  
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that had no t ye t graduated a clas s .  If calcula tion had been base d  on 

current s upply data , they would have predic ted a surplus of  supply 

relat ive to demand f or prac t icing ve terinarians . 

De sp i te the d ifferent me thods used and the d i sparate c onclus ions , 

i f confidenc e interva l s  were available and applied to  the previous 

manpower re port s ,  they might a l l  agree . However , wi thout validation of 
the ir as sumptions , the re is no way to gaug e the accuracy of their 

conc lus ions . 

Seve ral addi t ional s tatement s  o f  need f o r  ve terinarians have been 

made . A statement prepare d by the Joint Committee  on Veterinary 

Educa t ion o f  the AVMA and the AAVMC , Ve terinary Me dicine : A Na t ional 
1 3  Resource and a National Re spons i bility , contained  useful 

descriptive information concerning the prof essio n .  This and similar 

s tatements relied on data re ferred to  elsewhe re i n  this report for  

project ions o f  supply o f  and  demand for ve terina ry service s .  

In summary , s tudies have suggested that an approximate balance i n 

supply o f  and demand f o r  veterinarians i n  cl inica l practice  in  the 

nation as a whole will occur in the 1 9 80s . There may c ont inue to be 

shortage s in some specialt ie s ,  such as food-anima l practice , and in 

regions of the country that depend heavily on services provided by 

special t y  groups . 

With re spect t o  the s upply o f available veterinarians i n  the 

non-privat e-practice  secto r ,  predict ions of the previous manpower 

s tudies were g ro s s  overe s t imates .  The Te rry report f ound 8 , 4 2 5  

vet erinarians i n  no n-privat e-practice  endeavors i n  1970 , o f  a total  of  

2 6 , 602--i . e . , 3 2% , c ompared wi th 6 8% in private pract ice . In 1981 , t he 

AVMA reported 2 6 , 8 71 ( 7 6% )  o f  veterinarians i n  priva te pract ice and 

8 , 4 64 ( 2 4% ) in other func t ions . Our current f igure of 8 , 7 60 for 1 9 81 

( Table 9-1 ) i s  i n  clo s e  agreement . Thes e  data  demons tra t e  a 

s ignificant increase i n t he demand for  d i rect pa tient-care s ervices 

over  the las t  decade at the expens e of  o ther veterinary ac t ivitie s .  

Whe ther this re flects the e conomic d i sadvantages o f  non-priva te­

prac tice careers or a s table demand for  such positions remains to be 

4 8  
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determined . Certainly , f ewer ve terinarians a re avai lable t o  f i ll the 

needs o f  the non-priva t e-practic e sect o r , whi ch ha s t o  resort  to hiri ng 

other health professionals  and pa raprofessionals t o  meet the need . 

The Ter ry repo rt predicted a deaand f o r  1 2 , 18 3 vet erinarians i n  the 

non-priva t e-practice sect o r  by 1980 . The actua l  f igure of 8 , 8245 i s  

far short o f  this prediction .  Thus , nearly 3 , 400 employment 

pos s ibili ties  f o r  vet erinarians predicted earlier were no t realized . 

The data are even more s triking when one remembers that during the 

1970s the number of veterina ry-school facult y  members increased from 

about 1 , 600 to 3 , 300 and that about 7 5% of these persons a re 

veterinarians . Thu s ,  nearly 1 , 5 00 more employment possibilitie s have 

been lost , c ompared with t he predict ion f or the nonacademic 

ins t itutiona l , non-private-practice sectors . 

The imbalance i n supply of and deaand for  ve terinarians with 

advanced training ident ified by A .  D .  Lit t l e  in  197 7 ,  is cause for 

concern . These specialists  provide the manpower f or d i agnost ic 

laboratorie s ,  anima l-heal th resea rch , and anima l-disease control , whi ch 

are of utmost  importance t o  the lives tock i ndus tries , and for basic 

biomedica l resea rch , for whi ch anima l s tudi e s  are  critica l .  The 

shortage , a l though c rucial , would be a lleviated only indirectly and 

modes t l y  by new opportunities  f o r  professiona l s tudy . Direc t and 

substant ial al leviation of the s hortage would c ome through i ncreased 

opportunit i e s  f o r  pos tdoctora l training . Al though a supply-demand 

balance by 1 9 90 wa s pro jec ted in the A .  D .  Li ttle  s tudy , the demand i s  

highly ela s tic  a n d  depend s heavi ly on t h e  extent o f  funding b y  federa l ,  

s tate , and local  g overnments . 
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8 

METHODS OF THIS STUDY 

The purpos e  o f  the work o f  thi s  Committee  ha s been t o  define the 

impact of f ederal l egislat ion on the need f or health-related services 

tha t are provide d by vet erinarians o r  equivalentl y  trained 

profess ionals .  It i s  incorrect and s implistic t o  l ook a t  t he f unc tions 

performed by vet erinarians as though the y have an impac t on ei ther 

animal heal th , or human health , o r  c onsumer protec tion , or economic 

produc t ivi ty--i n reality , they have these effec t s  concurrently . It is 

equally incorrect  and s implis tic to look at contemporary f unct ions of  

ve terina rians a s  f i t t ing exclus ively int o the  traditiona l academic 

discipl ines or pract ice s p ecialties of pathology , t oxicology , f ood 

hygiene , mi crobiology , companio n-anima l pract ice , e tc . , and then to 

relate these individually to f ederal legislat ion . Because o f  the 

complexi t i e s  of the subjec t , the Commi ttee  used a varie t y  of method s in 

this s t udy . 

The Commit tee adopted the f o rmat and ra t ionale provided by Anderson 
1 

e t  al . as  the basis for o rganizat ion and c lassif ication o f  data . 

The system provide d by Anderson � a l .  was developed i n  the contex t of 

contri butions to  human health . Some modif ication was deemed 

appropria t e  by the Commit tee , but , becau s e  mos t  legislation s tudied by 

the Commit tee has the o b ject ive o f  improving or protect ing human health 

or the envi ronmen t i n  whi ch humans l ive , the mode l was deemed 

exceptionally appropriate a s  a base . Ten f unc t ional re sponsibili ties 

were define d in thi s proces s .  Next , the Committee ident ified 

organizational s e t tings a nd biomedical d i sciplines in  which 

veterinarians current ly perfo rm act ivi t i e s  relate d  to the def ined 

func tional re sponsibilit ies . The biomedical d i sc iplines a re defined in 

Appendix c. Concurrently , the numbers of veterinarians working in the 

organizational s e t t ings were identif ied . The sources  f or this 

ident if ication are  described in  Appendixe s D and E .  

5 2  
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In e s t imating the future need s  for ve terinarians in the various 

organizat iona l set t i ng s , two approa che s were used . The f ir s t  wa s to 

plot the number o f  ve teri narians u sed in one of the major 

organizational setting s  (veterina ry school s )  over the las t  10 yr and 

then to project the employment curve through 1 9 90 accord ing to the 
2 

method o f  Allen M .  S i nger . The s econd approach was to  use the 

expe rt judgment of consultan t s  representing indus t ry ,  academia , and 

government a s  well a s  c lassif ied advert i sements ( Table 1 0-1 1 )  t o  

estima t e  the current and future need s  for  ve terinarians . 

The Commi t tee decided that i t  was nece ssary t o  obtain a s  accurate a 

count a s  pos s ible o f  vet erinarian s serving i n  ac t ivi tie s o ther than 

private practice ( Tables 9-1 and 9- 2) . To obtain these data , va rious 

sources we re used , including direc t inquiri e s  of the agencie s ,  school s ,  

department s ,  and industries  where possible , and d a ta from professional 

association s , such a s  the AVMA , AAVMC , AAMC , and the National  
3-9 

Association o f  Federa l Veterinarian s .  Es timat e s  and pro jections 

were a l so u sed . The da ta s hown in Ta bles  9-1 and 9- 2 a re d i scus sed in  

Appendix  D . Relat ively complet e  data  we re available for 19 7 0 ,  a s  cited 
3 

in the Te rry re port ; additional data f o r  19 7 7  we re avai lable in t he 
4 

A .  D .  Li t t le re port ; and addi t ional data for 1 9 81 were ga thered by 

the Committee . Mo s t  o f  the data  from the intervening years  are no t 

available . Where poss ible , e s t imates we re made by using a c omposite of  

available source s ;  a comple te  des cription of  me thods appea r s  in 

Appendix D,  and additional s ourc es are presented i n  Ap pendix E .  

The current number s o f  ve terinarians serving i n  each o f  the various 

employment s ources  in 1 9 81 were used as  a baseline f or projections of 

future need s .  The assumpt ions use d  included facul ty need s  at 

ve terinary medical school s , popula tion growth , funding o f  f ederal 

programs , and demand created by legislation and regulations . Excellent 

data were provided by the AAVMC , s o  projected needs for facul ty a t 

veterina ry medica l  school s  could be analyzed  in de tail t o  lea rn the 

magni tude o f  expected demand for ve terinarians in  that s phere . 

In o ther occupat iona l setting s , such project ions were no t possible 

f or s everal reasons : lack of t ime-s eri es  employment data over a number 
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o f year s ,  smal l  sample size , and lack o f  consistent data  on correlated 

factors , s uch as f unding . In s uch cases , i nte rvi ews we re held to  f ind 

out wha t func t ions and ac t ivitie s we re being ca rried out o r  planned in 

which ve terina ry specialists  e i ther we re o r  could be employed . A large 

number o f  specif i c  discipline s we re found i n  whi ch ve terina ry 

special ists  we re employed . 

The Commi ttee a nalyzed these major biomed ical d i sc iplines in which 

vet erinarians are  cur rently act ive in resea rch ,  teaching , 

adminis tration ,  o r  other capacity . The l i s t of  d i sciplines  was t hen 

used in the analys i s  of select e d  leg is lation to de termine whi ch 

d i scipl ines were needed i n  the implementat ion of  the legi slation . Some 

discipl ine s are used wide ly and therefore are in  greater  demand than 

o thers . Thi s  analysis  i s  d i scussed in Chapter 1 1 . 
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9 

A MODEL FOR SUPPLY AND DEMAND IN 
SCHOOLS OF VETERINARY MEDI CINE 

Table 9-1 lis t s  sourc e s  of  veterina ry employment in the 

non-private-prac tice s ec tor accord ing t o  f ive categories : academic 

ins t i tut ions , federa l government agencies , s ta t e  government agencie s , 

indust ry , and nonprof i t  i ns t i tutions . De terminat ion o f  the current 

leve l s  of employment in seve ra l  subdivis ions of the s e  categori e s  proved 

difficult but i nformat ive . It was d i f ficult because no c entrali zed 

report ing of ve terina ry manpowe r use exi sted tha t provided an 

exhaus tive and exclusive c las sif ication o f  veterinarians ; i t  was  

informa t ive because the  resul t s  obtained from detailed discussions , 

validation ,  and cross-re ferencing o f  a l l  data s ources e s tablished the 

bes t  available current figures f o r  1981 . The sourc e s  o f  da ta  are 

documented in Appendix D .  

The data f o r  1 9 81 ( Ta ble 9-1 ) s how that a total of 3 , 3 3 7  

ve terinarians we re employed b y  academic  ins t i tutions . Of these , 2 , 5 6 7  

( 7 6 . 9% )  we re a t  veterinary s chools , a nd t h e  next l a rgest  group , 406 

( 1 2 . 2% ) , we re a t  med i c a l  s chool s .  Another 2 8 7  ( 8 . 6% )  we re  at colleges 

of  agri culture and ve terinary science . Thus , c lose to  one-f ourth of  

the academic ve terinarians in the United Stat e s  were a t  insti tutions 

other t han veterinary schools . 

The s econd largest employer o f  veterinarians not in  private 

prac t i c e  wa s found to  be the agencies  o f  the federa l government . Of 

the 2 , 906  ve terinarians i dent ified i n  this  s ec t o r ,  2 , 126  wo rked f o r  

various subdivis ions of  t h e  u.s . Department of  Agriculture ; t h e  5 7 7  

employed b y  t h e  De partment o f  De fense cons t ituted t h e  next largest  

group . The thi rd la rge s t  group , wi th 1 5 9  ve te rinarians , wa s the 

Department of Hea l th and Human Se rvices . The remaining groups each 

accounted for  13 or fewe r ve terinarians . The se  da t a  on federally 

employed veterinarians appear to  be the most  reliable and we re the 

eas iest to  obtain and verify . 

The t o tal number of  ve terinarians employed by s tate governments was 

found to be 7 4 5 , but the figures were by necessity  extrapolated 
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from several sources . Data on industry and a collection o f  nonprofit 

insti tutions were even more diff icult  to obtain and verify . 

Co l lectively , these categories re pre sented about 1 , 800 persons . Da ta 

on the avian pathologist s ( 100) , zoo s  and aquariums ( 110) , primate 

centers ( 3 3 ) , and private diagnostic laboratories ( 29 )  are highly 

reliable , but the remainder should be viewed only as  reasonable 

es timates . 

Table 9-2 l ists  the available t ime-s eries data on the use of 

veterinarians no t  i n  private practice during the las t decade . The 

sources of  data are documented in Appendix D . These t ime-series data 

were required for developmen t o f  the mode l for future demand used in 

.Figures 1-5 . Our results were di sappointing , however , because re liable 

data could be obtained f o r  mo s t  years of the decade for only 10 o f  the 

20 federal government subdivisions and only 4 of the 17 nonfederal 

government categorie s .  The usefulne s s  o f  these dat a  f o r  projecti ng  

manpower needs was obviously compromised a s  a re sult of  these large 

da ta gaps . 

De spite the above re servations , reasonable estimates of  t ime-series 

data were possible for the 1 4  categorie s in whi ch a minimum of 

information wa s available on at  l east f our consecutive years . Re sults 

show that the number of  veterinarians employed a t  medica l schoo l s  has 

increased s lowly but s t eadily s ince 1 9 7 2  ( an average annual growth rate 

of  2 . 5% ) . 

Data on ve terinary school faculty have been collected by the AAVMC 

in a consis tent fashion s ince 19 7 4 .  Unfortunately , these data do  not 

dist inguish be tween faculty members with and wi thout the veterinary 

degree ; agai n ,  extrapolation i s  necessary f o r  thi s very large segment 

of the non-private-prac tice sector of the profession .  Personal 

contac t s  made wi th each school  indicate d  that , on the average , 7 7 . 6% of 

faculty members were ve terinarians . Application of this percentage to 

the reported time-series value s permi t ted a reasonable estimation of 

the ac tual numbers o f persons . The large increase in  the number of  

5 7  
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ve terinary schoo ls s inc e 1 9 74 i s  a lso re flected by t he t rend data . In 
19 7 4 ,  an  estimated 1 , 5 7 4  veterinarians were on veterinary school 

faculties , compared wi th the c urrent e s t imate of  2 , 567  for 1981 . 

The mo s t  reliab le time-serie s dat a we re obtained on the federal 

government agenc ies . However ,  the f requent changes in  report ing 

categories  from 19 70  to 19 81 prec lud e establishment o f  complete  serial 

data on all 20 c ategories t hat a re now be ing report ed . Also , no data 

we re collected o r  are avai lable for 197 6-19 7 8 .  Th e  total  numbe r of 

ve terinarians employed decreased from 3 , 426  in 19 70 to 2 , 908 in 1981 . 

The bulk of  the decrease occurred in the Department of Defense--from 

999  in 1 9 70 to 5 7 7  in 1 9 81 . The De partment of Agriculture f igures 

remained roughly s table from 1970 ( 2 , 254 ) to  19 81 ( 2 , 12 6 ) . Thu s ,  thi s  

De pa rtment remains a s  the largest  government employer of  veterinarians . 

Employment by othe r federa l agenc i e s  remained remarkably constant 

during these 11 yr . This result was unexpected , in view of the 

apparent increase in the ro le of  government in our society . Of the 

remaining nongovernment c ategories , only the avian pathology , zoo , and 

aquarium groups could be studied sequentially . The forme r  was stable 

at about 100 persons since 1 9 7 2 ,  whereas t here wa s a slow but steady 

inc rease in veterinarians working solely at zoo s and aquariums--from 54 

in 1 9 70 to 110 in 1 9 81 .  

In summary ,  the Commi ttee has examined all  available data sources 

i n  great deta i l  and has conc luded that a reliable his toric a l  data  base 

on ve terinarians in the non-private-prac t ice sec tor does not exist . 

Tha t limi t s  the reliability  of  demand projec tions based on pas t  

employment practices for a l l  categories . 

SUPPLY : VETERINARY GRADUATES OF U . S .  SCHOOLS OF VETERINARY MEDICINE 

Of the estimated 2 5% of veterinarians who are not in private 

pract ice , 1 those employed in schools of  veterinary medic ine 

cons t i tut e the second large s t  group , jus t behind those employed by 
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federal and s tate governments ( Ta bles 9-1 and 9- 2 and Appendix E ) . It 

i s  important t o  s tudy the academi c group , no t only f or thi s reason ,  but 

also because this sector i s  crucial t o  the future s upply o f  

veterinarians . Thi s sec tion examine s the dat a  available from the AAVHC 

on enrollment s ,  faculty , and expenditure s during the period 19 7Q-19 81 

and provide s  estimates o f  the potentia l employment for veterinarians 

that can be expec ted f rom these i nst itut ions in the 1980s . 

The AAVHC ha s collected the dat a  through an annual survey of u . s .  
2 

and Canadian veterinary medica l school s ,  but the Canadian s chools  

are  exc luded here . The amount and types  of  data c o llec ted have varied 

over the years , so we do no t have a c omplet e  time series on al l the 

i tems . Neverthe less , thi s is the most comprehensive sourc e  of  data 

avai lable on veterina ry medica l school s .  The dat a  relevant to thi s 

analysis a re pre sented i n  Table s 9-3 to  9-5 . 

In 19 70 , there were 18 u . s .  school s  o f  ve terina ry medicine . By the 

fall of 1 9 81 , there were 26 schools ( l is ted in Appendix E )  and data 

from 25 of these  school s  i s  inc luded in the AAVHC Comparative Data 

Re port for 1981 .
2 

Several more schools are being formed and are 

like ly t o  beg in operating soon. The project ions o f  enrollment s ,  

faculty demand , and expendi ture s d i scus sed here a re c ontingent on the 

Commit tee ' s  expec tation o f  how rapidly and t o  wha t extent the expansion 

of schools wi ll c ont inue . For the rest of  the 1980 decade a t  least , 

the Committee doe s no t foresee any appreciable enrollment growth in  

U . S .  ve terinary schools . It s e s timate of the  upper l imi t of  enrollment 

growth through 1990 i s  1% /yr , i t s  estima t e  of the lower limi t i s  

-1% /yr , and i t s  best guess  i s  zero growth ( Figure 9-1 ) . 

The total number o f  ve terinarians ( including AVHA member s  and 

nonmember re spondent s to the AVHA d i rectory survey) in the Uni ted 

States and i t s  possessions ha s increased from 2 5 , 12 5  in 1 9 70 ( a s  shown 

in the Ter ry repo rt
3

) t o 3 5 , 3 3 5  i n  1981 .
4 The number i n  private 

practice has increased from 1 7 , 4 62 ( 6 9 . 5% )  t o  2 6 , 8 71 ( 7 6 . 0% )  in the 

same pe riod . Thus , the percentage available for all  othe r need s of  

society has decreased from 31 . 5 to  2 4 . 0 during this period , and there 

has been a modes t  overall  increase , from 7 , 663  to  8 , 464 in the number 

59 

Copyright © National Academy of Sciences. All rights reserved.

Specialized Veterinary Manpower Needs Through 1990
http://www.nap.edu/catalog.php?record_id=19603

http://www.nap.edu/catalog.php?record_id=19603


of veterinarians a c t ive i n  sett ing s  o the r than priva te pract ice , a s  
3 4 

determine d from the AVMA da ta sou rce s .  ' The latter figure agrees 

favorably with the c urrent s tudy ( Ta ble 9-1 ) , which ident ified 8 , 7 60 

ve terinarians engaged in act ivi t i e s  othe r than private  practice . 

POSTDOCTORAL TRA INING 

Al though the number of undergraduate veterinary s tudent s appears t o  

b e  leveling off , the great er  emphas i s  on  gradua t e  education i n  various 

c l inical and re search d i sc iplines wi thin ve terinary schools i s  likely 

t o  cont inue at  lea s t  for  the nex t  decade . 

Of the s tudents enro lled in u.s. schools of veterinary medic ine in 

1981 , 8 3% we re und ergraduates  seeki ng veterina ry degree s ,  and 1 7% were 

graduate s tudent s seeking advanced degrees or cert ificates of  advanced 

training ( Table 9-3 ) . Of the latter , the la rge s t  group wa s composed o f  

s tudent s wi th ve terinary d egrees seeking e i ther an M . S .  o r  Ph . D .  The 

remaining groups consisted of o the r gradua t e  student s seeki ng advanced 

degrees and ve terinary graduates s eeking c e rt i f icates o f  internship and 

residency . Of vet eri �a ry student s enrolle d in  19 81 , 6 3% we re ma le and 

3 7% female ; 2 that re pre sents a cons iderable inc rease in the number of  

women entering the professi on today , compa red wi th the priva t e-prac t i ce 

( 10% ) and non-private-prac tice ( 9% )  sector s .
4 

The impac t of  thi s  

rapid change i n  sex d i stri but ion h a s  y e t  t o  b e  determined . 

Duri ng the la s t  ha l f  o f  the 1970s , there was a slight but 
2 5 

perceptible shi f t  towa rd graduat e study ; • aft e r  197 4 , the number o f  

graduate s tudent s grew twice as f a s t  as the number of  under­

graduate s .  The faste s t  grow th occurred i n  the numbe r o f  ve terina ry  

graduates in internship and re sidency programs , and part icularly i n  

women graduates  ente ring these programs . Perhaps that signifies  a 

tendency t o increased specializa t ion wi thin the ve terinary profession . 

The Doc tora t e  Record s  Fi le maintained by the Of fice  of  Scient i f i c  and 

Eng ineering Pe rsonnel , Na t ional Re search Counc i l ,  records  all  student s 

rece iving Ph . D .  degrees and also ind icate s  degree s previously he ld by 

new doctoral rec ipients . In 1 9 70 ,  of 19 , 500 doctorates i s sued , 110 
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he ld a ve terinary d egree . In 1 9 7 9 ,  of  30 , 8 7 5  doctorates i s sued , only 

7 5  had veterina ry degree s .  Thi s downward trend i s  conf i rmed by data on 

the intervening years . By c ompari son ,  spec ialty-board memberships have 

increased considerably during thi s  period ( see Table 10-10 ) ; thi s may 

part ially explain the reduct ion i n  the number of  Ph . D . degrees sought . 

The current di spari t y  betwee n salarie s  for  veter inarians and those 

of  other health professionals5 may be an important d rawback to those 

considering advanced special t y  training . The recent repo rt  by the NRC 

Committee on a S t udy o f  Na t ional Needs for Biomedical and Behavioral 
5 

Re search Pe rsonne l compared the net loss in  l i fetime income 

associated wi th postdoctoral traini ng and entranc e int o non-private­

practice ca reers f o r  physicians , dent ists , and veterinarians . 

" Compared t o  physicians and dent i st s ,  veterinarians have small economic 

losses , whether employed by the federal government or a veterinary 

school "  ( p .  2 9 ) . On a percentage basi s ,  howeve r ,  physicians and 

ve terinarians employed in academic inst itut ional s e t t ing s earned 7 7% 

and 90% , re spec t ively , of  the private-practice average in  197 7 ,  for 

whi ch comparable data a re available . 5 • 6 The percentage difference 

wa s simi lar ( 10% )  for veterinarians in  1980 .
6 

Thu s ,  although the 

statement in the above quotat ion i s  true when actual dollar amount s are 

compared , the relative los s  t o  veterinarians pursuing non-private­

prac tice careers is s t ill  of  concern and should no t be overlooked , 

because the profession a s  a whole earns considerably les s  ( by about 

half ) than e i ther physicians or dent ist s . 5
•

6 Thu s ,  thi s statement 

and the re lated c onc lusion a bout s t ipends f o r  ve terinarians in training 

( p . 30 ) a re no t truly representative of  veterinarians ' status o r  need s .  

FACULTY 

About 3 , 300 academic and professional personnel ( excluding interns 

and resident s )  were employed by u . s .  school s  of veterina ry medicine in 

1981 ( Table 9-5) . This total , which we will denote as " f aculty , "  even 

though ma�y do no t have ful l  faculty status ,  includes persons at all 

ranks from lecturer and a s sociate through adminis trator. Exact data 

are no t avai lable on the types o f  degree s he ld by these faculty 

membe rs , but the number holding veterinary degrees c an be e st imated 
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from dat a  collected by thi s Committee  and indicated in  Append ix E ,  

Table E-1 . In 1 9 81 , about 7 8% o f  a l l  academic and professional 

personne l  i n  veterina ry medica l school s  held veterinary degree s--about 

2 , 5 6 7  persons , apparent ly f airly c lose to the number est imated by A .  D . 
1 

Li ttle ( roughly e stimated from the graph on pp . 6-1 3  of  i t s  

report ) .  The total  facul t y has grown by more than 7% /yr since 

19 74--somewhat faster than t otal enrollment s . The re sult has been a 

gradual increase in the faculty-t o-student rat io over thi s  period . 

That  implies that an increasing amount of  faculty e f fort has been 

devoted to act ivities  o ther than teaching , and indeed there i s  evidence 

o f  that . The number o f  faculty devoted t o  research and extension 

act ivities  grew at lea s t  3 t ime s faster than the amount devoted to 

instruc t ion during the 1 9 70s ( Table 9-5) . These observa tions provide 

the bas i s  for  a model  of facult y  demand to be discussed later . 

The As sociation o f American Me dical Co lleges , Wa shington , D . C . 

maintains the Facul ty  Roster , whi c h  i s  a reco rd o f  degre e s  held by 

medical-s choo l faculty . In 19 70 ,  there were 1 6 7  f ull-t ime 

veterinarians in a tota l  faculty o f  30 , 960 . In 1980 , there were 262  

ve terinarians in  a t otal f aculty o f  5 3 , 9 41 . These numbers a re s light ly 

lower than those  generated and. veri fied by the Commi t tee ( Table 9-2 and 

Appendix E ) , because not a l l  schools reported their data in a t imely 

manner and because the Commi ttee inc luded bo th faculty and staf f wi th 

pr imary appointments ( i . e . , greater than 50% ) in the medical school . 

BUDGETED FUNDS 

Over half the $2 5 5  million o f  expenditures budgeted in  u . s .  schools 

o f veterina ry medicine in  FY 1981 came from s ta t e  appropriations ( Table 

9-4) . The second largest s ource o f  funds was grants and c ontrac t s , 

providing almost  one-fourth of  the budget .  The remainder wa s provided 

by a variety of o ther sources , inc luding c linics , t uit ion and fees , and 

extension service s .  These  o ther sources  as a group grew faster  than 

any other �ource during the 1 9 70s , averaging more than 1 2% /yr in terms 

of 19 7 2  dollar s . Grant and contrac t fund s grew by more than 5% /yr in 

constant dollars from 1 9 70 to 1 9 81 , whereas state appropriations grew 
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by 4 . 9% /yr . It should be emphasized . however . tha t estimat e s  o f  the 

total number of grant dollars available in re lation to the numbers of  

teaching facul ty  member s do not take int o account the number s o r  kinds 

of grants  i nvolved--i . e •
• 

several l arge grant s t o  a few f aculty members 

vs . many smaller grant s to many persons . 

For the 1980s 1 the Committee e st imates 

dollars wil l  be between +2% /yr and -2% /yr . 

is  no growth ( Figure 9-2 ) . 

that the change in constant 

The mo s t  likely  projection 

DEMAND : FACULTY OF U . S .  SCHOOLS OF VETERINARY MEDICINE 

It seems c lear from the foregoing discussion that faculty members 

in school s  of  veterina ry medicine . like the ir counterpart s in medical 
5 7 8 

schools . • • have become increasingly involved i n  activities o ther 
1 2 5-9 

than teaching in recen t years .  • • Research . clinic s .  and 

extension services now account for important segments o f  faculty 

activity . This indicat e s  tha t the demand for faculty a t  school s  of 

ve terinary medicine i s  re lated to t eaching . research . and service 

component s .  The teachi ng component can b e  readi l y  represented by 

enrollments .  The re search c omponent can be repre sented r oughly by 

grant and contrac t fund s . who se impac t on faculty  demand i s  assume d to  

operate wi th a de lay of about a year . The service component is usually 

inc luded in the duties  expected o f  teachi ng and research faculty . 

The academic demand model formulated here i s  based on the 

proposition that the faculty-t o-student rat i o  would be relatively 

c onstant over t ime were it not f or the additional f aculty demand 

created by research and extension servic e s  ( Figure 9-3) . Thus .  i n  the 

proposed model 1 the faculty-t o-s tudent ratio is a func tion of grant and 

contrac t funds lagged by a year--wi th the variable s of the function 

determined empirically . Us ing the avai lable data from t he AAVMC for 

the period 197 4-1981 ( Figure 9-4) 1 we find that a simple linear 

func tion is adequate to descri be the re lat ionship over this period 

( Figure 9-5) .  
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To use the re lat ionshi p to  project faculty demand , i t  i s  necessary 

f irst  t o  make some assumptions about the future behavior o f  the driving 

f orces in the model , grant and c ontract f unds and enrollments . The 

Commi t t ee expect s  enrollment s t o  change a t  an annua l rat e  between +1% 

and -1% through 1 9 90 , wi th zero growth as i t s  best guess . Similarly , 

the Committee expect s  grant and contrac t fund s in constant dollars to  

change at  an annual rate  be tween +2% and -2% through 1 9 90 ,  again wi th a 

be s t  estimate o f  zero growth.  

Put ting the projections of grant and contract f unds i nto the model 

produce s  estimat e s  of  the facult y-t o-student ratios to be expec ted in 

19 90 , and applying the pro jected enrollments produces the e s t imated 

facul ty size  in 1990.  In addition to demand created by growth of 

faculty , vacanc ies are a l so created by at tri tion • .  In this case , we 

have no preci s e  da ta on at tri tion rates  i n  schoo l s  of veterina ry 
5- 7 

medic ine , but we do  have dat a  on bioscient is t &  in  o ther fields , 

and we have used those rates ( 1% /yr due t o  death and re tirement and 

3% /yr due to other cause s )  in thi s mode l . The resulting total demand 

f or faculty i s shown in Table 9-6 . 

Under the mos t  optimist i c  c i rcumstance s foreseen by the 

Commi t tee--2% /yr growth in grant and contract funds and 1% /yr growth in 

enrollment s--facul ty  i s  projec ted to expand at about 1 . 6% /yr , 

generating on the average about 200 vacancies per year during the 

period 1981-1990 . 

In the worst-c ase pro jection ,  i . e . , i f  grant and contrac t  funds 

decrease by 2% /yr and enrollment s decrease by 1% /yr , facul ty would 

cont rac t by about 1 . 9% /yr or about 60 po sitions per year , but a t trition 

would crea te  abou t 120 vacancies per yea r , for a ne t demand of about 60 

positions per year . 

There i s  most  likely t o  be no growth i n  ei ther enrollments or grant 

and contract fund s ,  in whi ch case  there would be essentially no 

expansion of faculty , but a t tr i t ion would create about 120 vacancies 

per year . 
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So far , the pr o ject ions have c oncentrated on veterinary medical 

school facul ty wi thout rega rd to type of degree . In thi s di scussion , 

we are concerned primari ly with persons holding veterinary degrees , and 

we would like to be able to make demand projec t ions specific  to these 

scientists . Unfortunately , this i s  diff icult to do with the avai lable 

dat a ,  whi ch provide only an estima t e  of the facult y  holding veterinary 

degrees i n  1981 . About t he be st  that can be done i s  to  apply this 

percentage ( 78% ) to the projec t ions of  demand for  total faculty to  

obtain e s t imates o f  the demand for veteri narians i n  veterinary medical 

school s  o f  between 50 and 160 per yea r  through 1990 , with a mos t  likely 

est imate o f  about 90 ve terinarians per year . 

Thi s pro jec tion wa s developed bo th t o  show the projec ted need f or 

ve terinary spec ialists in  this important occupational s ector and t o  

show how such projec tions  c a n  be derived when cons i stent da ta are 

availa ble for a pe riod of s everal years . Ot her oc cupat ional sectors 

are examined in Chapt er 10 . 
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Figure 9-1 . Veterinary medical students and graduate s t udents ( including interns 
and residents ) enrolled in U . S .  s chools o f  veterinary medicine , 1974-1981 , with 
proj ections to 1990 . Data are from AAVHC . Proj ec t ions are from Committee . 
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Faculty includes all professional and academic personne l ,  excep t interns and res idents . 
Students include undergraduates , graduates , interns , and res idents . Data are f rom AAVMC . 

5 

I 4 

j 3 
...I w z 2 z 
i a: w a.. 

0 
1970 '84 '88 '88 '90 

FISCAL YEAR 
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TABLE 9-1 

Employment of  Ve terinarians Not in Private Practice in 1981
a 

Site of Employment 

Academic Ins titutions 
Agriculture . veterinary s cience 
Dent is try 
Medicine 
Os teopathic medicine 
Pharmacy 
Publ ic heal th 
Veter inary medicine 
Veterinary Technology (accredited) 

Federal gove rnment agencies 
Department of Agriculture 

Food Safe ty and Inspect ion Service 
Animal and Plant Health Inspec tion Service 
Agricultural Research Service 
Extens ion 

Department of Heal th and Human Services 
Food and Drug Adminis t ration 
National Ins titutes of Heal th 
Alcohol . Drug Abus e .  and Mental Heal th Adminis tration 
Communicab le Diseas e  Center 

Environmental Pro tect ion Agency 

Occupational Safe ty and Heal th Adminis trat ion 

Uniformed Services University of the Heal th Sciences 

Department of State 

Department of Defense 
u . s .  Army 
U . S .  Air Force 
U . s .  Navy 

Department of the Interior 
Department of Commerce 
National Aeronautics and Space Adminis tration 
Veterans ' Adminis tration 
Smithsonian Ins t itut ion ( zoo) 

State gove rnment agencies 
Animal disease control 
Meat inspection 
Public health 

Indus try 
Avian pathology 
Other 

Nonprofit  ins titutions 
Humane societies 
Primate centers 
Zoos and aquariums 
Private diagno s t ic laboratories 

a Data sources des cribed in Appendix D .  

70 

Total 

Number 

287 
8 

406 
2 
3 

12 
2 . 567 

52 

1 . 314 
654 

78 
80 

74 
6 1  

2 
2 2  

1 3  

1 

2 

2 

358 
216 

3 

7 

4 

3 

7 

5 

475 
205 

65 

100 
1 . 200 

300 
33 

110 

__1! 
8 . 760 
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TABLE 9-2 

Availab le Tt.e-Seriea Data on !!!lOl!!Dt of Veterinarian• lot 
io Private Practice at Selected Sitea Since 19 701 

Year 
Site of !!elol!!Dt 1970 ill! 19 72 19 7 3  1974 19 75 .!!1! !!l1. 1978 1979 1980 1981 

Acad..tc Inat itutiooa 
Med ic iDe 346 376 386 396 404 410 4 38 449 406 
VeteriDary Medic ioe  1 , 574 1 , 64 7  1 , 837 1 , 864 1 , 965 2 , 105 2 , 257 2 , 567 

Federal aovera.eot 
yeodu Total 3, 426 3, 407 3, 371 3 , 334 3 , 254 3, 140 2 , 981 2 , 908 

Dapar�nt of 
Aaricultun 2 , 258 2 , 252 2 , 251 2 , 257 2 , 212 2 , 134 2 , 046 2 , 126 

Dapar�ot of State 4 6 3 3 1 2 

Dapar�t of a.altb 
ad llualaD Service• 

Food ad Drua 
Aclwtatatrat ion 62 55 75 75 75 74 74 75 74 

.. tional lnatitutu 
of lleal.tb 46 46 71 59 62 69 61 

...... 
.... laviroa.eata1 Protec tion 

A&eocy 16 28 17 19 19 14 22 13 

Dapar�nt of Defeo•• 999 924 870 875 804 762 623 577 

Dapar�t of Interior 5 5 5 5 7 

.. t ioaal Aeronautic• 
aad Space qeacy 5 5 5 3 3 

Yater•• ' Adaiaiatration 10 10 10 10 10 10 11 11 11 7 

Saitbaonieo Inatitution 4 4 4 4 5 
(aoo) 

IDduatu 
Aviu Patbo1ou 95 103 103 107 101 102 101 103 102 103 100 

lo!frof it iDa t itutiona 
Zooa ad Aquari ... 54 66 71 77 80 80 84 89 91 94 110 

a Data aourcu ducribed 1D Appeadiz D. 
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..... 
N 

TABLE 9-3 

!f.!l!licata1 1Dro11Mnta 1  a d  Desreea in U. S .  Schoola of Veteriaa!I Medicine1 19 7G-1981
8 

lllro 11•nta 

Vet . Uader-
araduate 

llo .  Student• Vet . Graduate Student• Seekiga: 
Fiaca1 Scboola Firat Cert . of Cert . of 

!!!f_ lei!!!rt!!!l .!!!! .!!!!!! M. S .  � Intern . leaidenc;r: Total 

19 70 18 1 . 341 4 . 875 312 312 18 13 655 

1971 18 1 . 4 30  5 . 006 262 302 36 7 607 

1972 18 1. 453 5 . 149 269 276 41 18 604 

1973 18 1. 580 5 . 4 39 252 224 53 34 563 

1974 18 1 . 594 5 . 72 7  222 202 43 48 515 

19 75 19 1 . 669 6 . 005 248 189 44 57 5 38 

19 76 22 1 . 698 6 . 2 74 286 222 68 103 679 

19 7 7  22 1 . 855 6. 571 319 246 60 168 793 

1978 22 1 . 973 6 . 903 358 267 97 193 915 

1979 2 3  2 . 086 7 . 317 364 255 9 7  249 965 

1980 23 2 . 02 7  7 . 343 417 291 92 2 34  1 . 034 

19Rl 25 2 . 2 37 8. 191 343 282 96 194 9 15 

• Data fr- .AuociatioD of AMriceD Veteriaery Medical Colleaea, 2 

b .... er of foartb-year atud•ta. 

Project iou 
Other Graduate Student• Seekiga : Vet . Students Grad . Studenta 

� Ph . D. Total !...H !....n !...H !....n 
202 278 480 

252 252 504 

304 326 630 

343 311 654 

233 207 440 

350 223 573 

411 181 592 6 . 129 6 . 889 1 . 163 1 . 587 

487 260 74 7 5 . 294 6 . 449 1 . 253 1 . 676 

466 272 738 6 . 116 7 . 388 1 . 357 1 . 839 

4 71 291 762 6 . 0 7 5  7 . 1 7 7  1 . 585 1 . 972 

487 296 783 7 . 64 7  8 . 108 1 . 59 5  1 . 901 

522 265 787 7 . 767 3 . 32 7  1 . 480 1 . 801 

Veteriaery 
Graduate• 

1 . o11b 

1 . 02 2b 

1 . 039b 

1 . osob 

1 . 159b 

1 . 341 

1 . 408 

1 . 531 

1 . 589 

1 . 637 

1 . 704 

1 . 845 
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TABLB 9-4 

�eted Puada io u. s. Scboo1a of Vetel'ioa!,l lfedicioe1 197G-1981 '.t111ooa of do1laral8 

s,.,. Aeeroeria,iooa Other Sourcaa 
Teacb .  Diq- Grata Teach .  Diq- Coot- Gifta 6 Aal'ic . GIIP Pl'ica 

Piaca1 Boap . 6 - t ic 8Dd Boa p .  • ooa t ic iouf.Da Bodov- Tuit ioo bpar. Grad Deflator 

.!!!!:.__ � � � .!m! Coot rec ta C11aica � � � , ... Salaa � .!m! !!!!!e !!!£!!. U972•100l 

1970 1 . 451 0 . 871 34 . 686 37 . 008 15 . 601 3 . 252 0 . 404 0 . 256 0 , 99 3  0 . 2 30 0 . 481 1. 712 7 . 328 3 . 416 63. 353 91 . 4  

19 7 1  1 . 122 1 . 295 36 . 633 39 . 050 21. 282 4 . 5 32 0 . 155 0 . 385 1 . 264 0 . 9 71 0 . 371 2 . 813 10. 491 3 . 239 74 . 062 96 . 0  

1972 1 . 4 79 1 . 960 35 . 128 38 . 567 22 . 496 4 . 382 0 . 349 0 . 3 7 2  1 . 119 1 . 152 0 . 524 1 . 013 8 . 911 2 . 311 7 2 . 285 100 . 0  

1973 1 . 7 34  1 . 574 40 . 32 3  43. 631 25 . 847 5 . 073 0 . 365 0 . 901 1 . 706 1 . 579 0 . 475 4 . 598 14 . 697 3 . 113 8 7 . 288 105 . 8  

1974 2 . 611 44 . 541 4 7 . 152 26 . 840 5 . 013 2 . 508 2 . 326 1 . 242 2 . 71 3  1 3 . 802 87 . 794 116 . 0  

1975 49 . 978 35 . 960 8 . 608 1 . 390 2 . 162 2 . 447 0 . 89 1  6 . 137 2 1 . 635 107 . 5 73 127 . 2  

1 9 76 5 7 . 5 34 32 . 51 7  8 . 886 1 . 524 2 . 01 7  3 . 020 1 . 960 6 . 045 2 3 . 452 113. 503 133 . 9  

" 1 97 7  69. 836 36 . 533 1 1 . 157 1 . 089 2 . 682 3 . 543 1 . 323 8 . 787 28. 581 1 34 . 950 141 . 3  
4..) 

l 'l ' ·� 1 1 . 574 4 . 945 63. 614 82 . 133 40 . 035 12 . 413 1 . 131 0 . 280 2 . 81 2  4 . 654 1 . 405 9 . 365 32 . 060 6 . 986 161 . 214 152 . 05 

1 117q 1 7 . 1 77 5 . 080 74 . 964 9 7 . 221 4 3 . 753 14 . 422 1 . 551 0 . 346 2 . 835 4 . 531 0 . 813 9 . 108 33. 606 9 . 091 183 . 671 165 . 46 

I D !IO 1 6 . 861§ 5 . 599 89 . 490 111 . 954 5 1 . 094 16. 736 1 . 651 0 . 4 12 3 . 159 5 . 64 7  o .  7 9 5  1 2 . 318 40 . 718 1 1 . 165 214 . 9 31 1 77 . 36 

19!11 1 8 . 7 36 6 . 405 107 . 575 1 32 . 716 5 7 . 85 7  21 . 009  2 . 440 0 . 503 5 . 271 9 . 360 0 . 615 15 . 087 54 . 285 10 . 749 255 . 607 193 . 58 

8 Data hoa Aaaoc ia t ioa of Aael'icaa Veterioary Medical Co11 ... a , 2 
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TABLE 9-5 

Facul tY and Other P ro f e s s ional Personnel !!ployed by U . S .  Schoola of Veter inary Medic ine, 19 70-19818 

Ho. Ful l-Ti .. Equ ivalent Faculty, by Act ivitY and Source of Funda Ho. Acadeaic and Profesaional Peraoonel , by Rank 

Pa id with State Puoda 

! .. 
e .. 

Fiscal J Yaar 
1970 1 , 324 . 2b 

1971 

1972 

1973 

-5 
: • 
.. 

! 
i 
.ii 

7 6 . 6 

Paid with Ot�r Income 

! • 
B ... 
&I 

203 . 2b 192 . 8c NA 

165 . 6b 238 . lc BA 

209 . ob 269 . 6b RA 

Total 

! .. 
e .. 

-5 .. :1 
! • .= Grand 

To tal 

.. 0 ... • 
t 

i 
76 . 6  1 , 882 . 8  RA 

1 , 56 7 . 4b 2 7 2 . 4c 72 . 4  1 , 9 12 . 2  RA 

1 , 490 . 9b 318 . 4c 75 , 2  1 , 884 . 4  RA 

1 , 589 . 9  349 . 0  66. 3 2 , 005 . 2  RA 

RA 

RA 

BA 

.. .. : a  ... . u .. O IW  • 0 
� ::  
RA 

RA 

BA 

RA 

BA 

RA 

.. 0 ... � .. .. 
! 
BA 

RA 

RA 

RA 

1 ... 
a !  .. ... .. . 
.!1 .1  

BA 

j O o  

RA 

RA 

BA 

1974 

1975 

1976 

1 , 364 . 2b 79 . 6c 7 2 . 4  

1 , 325 . 2� 80 . 3c 75 . 2  

l , J80 , 9b 79 . 4C 66, 3 

1 , 19 2 , 0b 185 . 5C 55 . 3  

1 , 332 . 6b 164 . 1C 7 3 . 4  

166 . 3b 251 . 5b 19 . 4  1 , 358 . 2  437 . 0  74 . 7  1 , 869 , 9  RA 549 417 385 1 7 3  358 146 156 

197 7  

1978 

1979 

1980 

1981 

1 , 37 1 . 9  208 . 9 85 . 8  

1 , 482 . 9  214 . 1  123 . 4  

1 , 564 . 0  251 . 6  128. 7 

1 , 650 . 7  2 80 . 7 136 . 4  

1 , 766 . 2  2 80 . 8 1 70 . 8  

1 , 830 . 9  328 . 9  205 . 9  

284 . 9b 285 . 1b 26 . 9  1 , 617 . 5  449 . 2  100 , 3  2 , 167 . 1  RA 569 4 7 1  4 19 160 434 199 

340 . 5  

ll2 . 8  

2 70 . 2  

254 . 4  

2 80 . 9  

284 . 7  

326 . 2  4 1 . 3 1 , 712 . 4  535 . 1  1 2 7 . 1  2 , 374 . 6  70 592 481 427 179 546 228 

305 . 2  38 . 4  1 , 795 . 7  519 . 3  161 . 8  2 , 4 76 . 9  101 591 505 441 145 563 253 

2 76 . 0  52 . 4  1 , 834 . 2  5 2 7 . 7  181 . 1  2 , 542 . 9  9 3  647 540 517 126 571 313 

288 . 4  72 . 6  1 , 905 . 0  569 . 1  209 . 0  2 , 683 . 2  106 678 522 558 143 651 358 

322 . 9  50 . 4  2 , 04 7 . 0  603 . 8  2 2 1 . 2  2 , 8 72 . 1  1 24 703 532 628 160 741 387 

381 . 1  45 . 1  2 , 115 . 5  709 . 9  2 50 . 9 3 , 076 . 4  114 844 609 691 188 862 398 

a Data fr- Aaaoc iatioo of AMI'ican Vatarinary lladical Collaaaa . 2 RA•uot availab1a . 
b Taacbina aad raaaarch ca.biuad . 
c IMaarcb only. 

70 

73 

56 

38 

55 

21 

0 

2 , 184 

2 , 322 

2 , 59 5  

3, 071 

3, 706 
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A, 

B. 

c.  

TABLE 9-6 

Projected Growth in U . S .  Ve terinary Madical School FacultY, 1981-1990
i 

Baaed op 
Proiact 1oD8 of Enrolt.Bnt and Punda for Grauta and Cont rac t• 

Aaauapt iona about Ve terinary Student• 
elua Graduate Student• 

Wi ll arov at 
1%/yr , reachina 
l l , 250 e t udenu 
by 1990 

Wil l  reaa in at 
1981 level , 
1 0 , 291 , through 
1990 

Will decreaae 
by 1%/yr , 
reachiq 9 , 400 
a tudenta by 
1990 

Expec t ed alae of faculty in 
ve terinary achoo 1a (F) in 
1990 

Annual arovtb rate in F 
froa 1981 to 1990 

Averaae annual increaent due 
to faculty expenaion 

�al replac ... nt needa due 
to : death and retir ... nt 

other attrition 

Nu.ber of poa i t lona expected 
to becoae ava i lable annually 
on veter inary acbool facultiaa 

Expec ted aize of facul ty in 
veterinary achoola (F) in 1990 

Annual growth rate in F froa 
1981 to 1990 

Avaraaa annual 1ncr ... nt due 
to faculty expansion 

Annual raplac ... nt n .. ds due 
t o : b death and re tir ... nt 

other attrition 

Ruaber of po. t t lona expected 
to becoae available annually 
on veter inary achool facul t iea 

Expected aize of faculty in 
veterinary achoola (F) in 1990 

Annual arovth rata in F froa 
1981 to 1990 

Average annual increaent due 
to faculty expaneion 

Annual replaceaent needs due 
t o : b death end ret ireaent 

other a t t rit ion 

Nuaber of poalt iona expected 
to bacoae available annually 
on veterinary achool facult iea 

Aaau.ptiona about Fund• ludaeted for Grauta and Contract• 
in U . s .  Schoob of Vetariaary Heclicine , ailUona of 1972 

dol lare 

Will expand at 
about 2%/yr to 
$36 aillion in 

1990 

3 , 800 

1 . 6% 

50 

40 
l lO 

200 

3 , 480 

0 . 6% 

20 

30 
100 

150 

3 , 180 

-o . u  

- 10 

30 
100 

1 20 

I I  I I I  

Wil l  r .. in at Will dacreaae 
1981 level of by 2%/yr to 
$ 30 ailUon $25 ailUon 
throuah 1990 in 1990 

3 , 540 3 , 320 

0 . 8% 0% 

30 0 

30 30 
100 100 

160 1 30 

3 , 240 3 , 040 

-o . u. -0 . 9% 

-10 -30 

30 30 
100 100 

120 100 

2 , 960 2 ,  7 70 

-1 . 2% -1 . 9% 

-40 -60 

30 30 
90 90 

80 60 

a Faculty de f ined aa all acadeaic and profeaaioaal paraonnel aaployad by U . S .  achoola of veterinary aedic ine , 
reaardleaa of rank or tenure atatua , except in terne and reaidanta (couatad aa atudanta) . Proj ection• coaputad 
f roa the aodel (F/S) t • 0 . 1 82 + 0 . 0044 5 (Gt-l ) vhera F • acad .. ic and profaaa ional personnel eaployad in U . S .  
achoola of veterinary aedicine , axcludiq interne en d  raaidan t a ;  S • uaderaraduate and areduata a tudenta in 
U . S .  achoola of veterinary aedic ine , includiq interne and reaidenta ; and G • funda budgeted for aranta and 
contract• in U . S .  a choola of veterinary aedic ina , lagaed by 1 yr . Data are for 1974-1981 and are froa AAVMC . 

b An attrition rata dua to daath and rat i raaent of 1%/yr and an a t trition rate due to otbar factor• of 3%/yr 
are aaa ... d .  

7 5 
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10 

DEMAND F OR VE TERINARY S PE C IALISTS 

The cur re n t  and future nee d s  f o r  ve t e r i narians have to be 

rea s s e s sed regularly to mee t the d emand . Fo r i n s t ance , t he e f f e c t ive 

con trol o r  erad i ca t i o n  o f  such live s t o c k  d i sease s a s  tube rculosi s  and 

hog cholera usua l ly re su l t s  in a s h i f t i n  emphas i s  f o r  ve terinarians to 
the con t r o l  of o the r d i sease s . The unique traini ng o f  ve t e r inarian s , 

whi ch c ombines the b a s i c  a nd c l inical s c ienc e s  a s  applied t o  many 

spe c ie s , a l s o  p e rmi t s  u s e  o f  the i r  talent s in ne w d i re c t ion s , such a s  

bas i c  s c ient i f i c re search , t opical i s sue s o f  animal heal t h  a nd we lfare , 

envi ronmenta l toxicology , and applied te chnolog y and development i n  the 

many f ace t s  of agri cul ture . The d emand f or ve t e r i nary s e rvices s hould 

a l s o  be a d j u s t e d  t o  accoun t f o r  the curre n t  t rend towa rd reduced 

numb e r s  of labora t o ry anima l s  us e d  i n  biomedic a l  resea rch ,
1 

whi ch i s  

accompanied by a n  i ncreased emphas i s  o n  i n  v i tr o  t echnique s ( e . g . , 

t i ssue culture ) and ma thema t ic a l  mod e l i ng . Howe ve r ,  thi s may be 

balanced by the i ncrease i n  the ch roni c i t y  o f  anima l  use , l eading t o  

i nc rease s i n  the number s o f  re s i de n t  anima l s  requ i r i ng ve t e r i na ry ca re 
2 

and s tud y i n  many research ins t i tu t i on s .  

Th e  Commi t te e  a s sumed that l e g i slat ive a nd regula t o ry d e ve lopment s  

woul d  have a n  ind ire c t  impa c t  o n  academi c ins t i tution s , through 

i nc reases or decreases in the need f o r  t r a ining o f  v e t e r inary 

spec ial is t s  wi th potent i a l  f or employmen t prima r i l y  i n  regulat o ry  

agenc i e s  o r  i ndu s t r i a l  a nd c ontrac t resea rc h  labora t o r i e s . An 

add i t iona l mino r impac t wa s expe c t e d  i n  the f o rm o f  consul tation 

s ervices rendered by a cademic ve terina ry s pecial i s t s  i n  r e sponse to 

needs e ngendered by leg i slat ive o r  regulat o ry development s .  

There a p pear t o  b e  no c omp l e t e  d a ta wi th which t o  a s sess the p a s t , 

present , o r  future impac t o f  leg i s la t ive o r  regulat o ry  deve lopment s  on 

ve t e r i nary s p e c iali s t s  in a c ademia , but t he mode l deve loped in Chapter 

9 provide s a reasonable measure o f  t he overa l l  e f f ec t .  The 

ava i la b i l i ty of f und s f or grants a nd contrac t s  c oupled wi th t he 

facult y -t o-s tude n t  ra t i o  shou l d  be expec t e d  t o  ref le c t  the abili t y  of 
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the academic i ns t i tut ions t o  re spond to  t he needs for ve terinary 

speciali st s .  A g reat dea l o f  i nformat ion on vet erina ry manpowe r wa s 

made avai lable t o  the Commi t tee , i nc luding s ome l imited survey 

i nformat ion.  However ,  a properly designed and conducted survey could 

generate the data needed . A pro jec ted survey outline is s hown in 

Appendix F,  whi ch is included a s  a s ta rt i ng point t o  be modified a s  

needed when t h e  survey i s  c onduc ted . 

FACULTY NEEDS IN PATHOLOGY , TOXICOLOGY , 

AND PHARMACOLOGY 

A survey o f  med ica l and vet erina ry s choo l facul ty needs  in 

toxicology ,  pa thology , and pharmacology was conduc ted independent ly , 

and the i nf orma t ion wa s made available t o  the Commi t tee (W . C .  Bowi e , 

R .  R .  Da lvi , and G .  E . Hea th ,  School o f  Ve terinary Med ic ine , Tuskegee 

Ins t i tute , persona l communication , 1982 ) . The survey included 2 5  

schools  o f  veterinary medicine and 1 18 s chools o f  medicine i n  the 

Uni ted State s .  A survey fo rm wa s mai le d  to the pha rmacology-toxicology 

and pathology de partment chairmen i n  each medical arid ve terinary 

medical s choo l ;  the percentage re sponses  are shown in Table 10-1 . Each 

was asked t o  provide the f ollowing informa t ion : 

• Number o f  facul t y  pos it ions in  ea ch discipline during f iscal 

1982  and project ions for f i scal 19 8 3 .  

• Number o f  gradua t e  student s in  ea ch discipline . 

• Number o f  graduate s t udent s wi th veterinary degrees . 

• Number o f  pos tdoc toral fellows wi th veterina ry  and Ph . D . 

degree s .  

• Numbe r o f  pos tdoc toral fellows with Ph . D .  d egrees . 

Table s 10-2 through 10-6 summarize manpower s ta t i s t i c s  f o r  the 

training of personnel in pharmacology-t oxicology , pa thology , and 

comparative pa thology . Table lQ- 2  compare s the cur rent and projected 

numbers  o f  faculty p o s i t i ons for  each o f  t hese d i sc iplines in medical 

and veterina ry medical s chool s .  Al though there is a pro jected 2 . 5% 

decrease in  the number o f  pharmacologist-t oxicologist pos i tions in 

7 7  
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medical school s ,  ve t erina ry s choo l s  predic t a 3 . 4% increase in 
2 

pos it ions f o r  f i sca l 198 2 .  The 19 7 7  s tud y o f  Davi s ,  howeve r ,  

ind icated 1 2 4  pharmacolog i s t-t oxicologist  posit ions i n  ve terinary 

s chools--cons iderably more than the current number .  Fo r pa tholog i s t s 

and comparat ive pa thologis t s ,  4 . 0% and 3 . 2% increases , re spec tively , 

were  predicted f o r  med ica l s chool s ,  wherea s 1 . 4% and 8 . 8% decrease s 

were predic ted for ve terina ry s chools . Overall , t he three special t i e s  

had projected annua l change s o f  +1 . 1% and -1 . 3% i n  s choo l s  of medic ine 

and ve terinary medi cine , re spect ive ly . 

Overa l l  ve t erina ry gradua t e  s tudent traini ng appeared t o  be 

decreas ing subs tantially i n  schools of medicine ( -18 . 3% )  a nd increasing 

slight l y  i n  ve terina ry s choo l s  ( Table 10-3 ) . Of the three spec ialt ies 

surveyed , only comparative pa thology , which f ocuses on c ompari sons 

be tween anima l and human d isease s ,  showed a projected overa l l  increase . 

o f  1 0 . 6% ( +21 . 7% for  med ical schools  and +4 . 7% for ve terinary 

s chool s ) .  However ,  the total numbe r  of pos i t ions for  graduate s tudents 

o f  a l l  backgrounds training in the abovement ioned d i sc i plines bad 

pro jected overa l l  increase s of 4 . 4% in s chools  o f  med icine and 2 . 6% in  

schoo ls o f  ve terinary medicine f rom f i scal 1 9 82 to  f iscal 1 9 83 ( Table 

10-4 ) .  

There was an overall i ncrease o f  6 . 8% i n  the projec ted number o f  

pos i t ions for  pos tdoc t ora l fel lows wi th t h e  Ph . D .  degree in  the three 

d i scipl ines in schools of med ic ine and a 1 6 . 7% increase in s chools o f  

vet erina ry med icine , al though the pro jected number of veterinary 

pos i t ions was only 14 ( Table l o- 5 ) . The number of posit ions for  

pos tdoc toral fellows wi th ve t erina ry and Ph . D .  degrees  in medical 

schools showed an overall projected decrease of 3 . 5% fo r  t he three 

special t i e s  bu t a 2 5% increase in s chool s  of veterina ry medicine ( Table 

lQ-6 ) .  The t o tal  number o f  persons in this group i s  small , but i t  i s  

important wi th re spect  t o  pro jected need s f o r  ve terinarians in these 

specialt ies , because the t o tal number of special i s t s  in these f ields i s  

s t i l l  rela t ively  smal l .  The recent repo rt , Personnel Need s  and 
3 

Traini ng f o r  Biomedical and Behavioral Resea rch , recommended 
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maintaining current leve l s  o f  suppo rt f o r  predoctoral and pos tdoc tora l  

fellows in the basic biomedical s c iences . It recommended an increase 

in support for traineeshi ps and fellowshi ps for pos tdoc tora l traini ng 

in the c linical s c iences , " t o  encourage physicians and o ther heal th 

professiona l s  ( i talics added ) t o  undertake research training in 

prepa ra tion for research c areers . "  It i s hoped that this f ederal 

support wil l  be provided in acco rdance wi th the recommendations to 

provide veterinarians and o thers with support for additional specialty 

t ra ining i n  the disci pline s o f  grea t e s t  demand . 

U . S .  GOVERNMENT AGENC IES 

Pre sent and projected trends in u . s .  gove rnment agenc ies can be 

evaluated on the bas i s  of data collec ted in the 19 7 8  A .  D .  Lit t l e  
4 

report . Another data source that was helpful in the evalua tion of  

pas t  and present t rend s i n  the  number of  veterinarians employed by the 

u . s .  government was The Federal Ve terinarian ,  which gave r i se to the 

da ta shown in Table 9-2 .  Thes e  da t a  show an overall  decrease o f  1 5 . 1% 

in the number of ve terinarians c ol lec t ively employed by all federal 

agenc i e s  f rom 1970 to 1981 . They do no t take int o consideration,  

however , the extensive part-t ime manpower c ontribut ions of  

veterina rians who serve i n  various capaci t i e s  a s  consul tant s t o  the 

u . s .  government ( e . g . , grant and c ont rac t reviews , c ommi t tee 

assignment s ,  o the r paid consul tant ships ) .  Unfo rtunately , the re i s  a t  

pre sent no mechanism to gather d a t a  on the na ture o r  extent o f  this 

importan t us e of  ve t erina ry speciali s t  manpower . 

DEPARTMENT OF AGRI CULTURE 

Use of  the data sources c i ted above for  the USDA shows a s table 

number of ve terinarians employed ( about 2 , 250)  from 1970-19 7 3 ; this 

decreased t o  about 2 , 100 by 1 9 7 5  and has remained there ever since . 

Thus ,  additional demand s created by legi slat ion and regulat ions have 

had no e f fect on the overall supply of  veterinarians hired by the USDA • 

. Despi t e  the s table vet erina ry employment for  the USDA ( Table s 9-1 

and 9-2 ) , the re sponse to our questionnaire from APHIS indicated a 
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pro jected need f o r  add i t ional veterina ry spec ial is t s  trained in 

laborat ory-animal medicine , immunology , and patho toxicology , because of 

the demand for more rigidly controlled animal testing , greater use o f  

vaccines , and i ncreased emphas i s  on toxicant-induced di seases . 

Recent ly proposed eff ort s i n  suppo rt  o f  legislation concerning the 

welfare o f  animal s  used i n  resea rch and test ing ,
5 

howeve r ,  should 

further compound the existing shortage of manpowe r in this e f fort . 

Add i t iona l demand s may also be generated i n  USDA due t o  ret i rement s .  

Si nce the average age o f  veterinarians i n  USDA i s  over 5 2 ,  this group 

wi l l  be affec ted subs tantially if early re t i rement s  a re encouraged . 

On an even mo re pessimi s t ic note , the 1980 USDA-SEA repo rt 6 

ident ified salary d i screpancies be tween f ederal and industrial 

employers as  a significant d i sa dvantage in federa l hiring of boa rd­

cer t i f ied ve terina ry pathologists  a t  the GS-1 1 or  GS-1 2 entry l evel . 

The repo rt recommended several approache s t o  ove rcome thi s problem , 

includ ing aggre ss ive advert i sement o f  f ederal job openings f o r  

veterinarians wi th concerted effort s t o  achieve t h e  highes t allowable 

salary , seeking re tired mili tary vete rinarians because o f  the incentive 

of  the associated fed era l f ringe benef i t s ,  seeking t o  change f ederal 

personnel s tandard s for  identi fying ve terinary speciali s t s  to  permit 

"d irec t h i re au thority , "  offeri ng a sabbat ical program t o  a t t rac t o ther 

federal per sonnel as well a s  academic faculty , obtaining a 

recruitment-ret irement bonus system s imilar t o  tha t provided to  

federal ly hired physicians , and expans ion of  exi s ting postprofess ional 

educa t ion and traini ng wi th the requ iremen t tha t employees remain for  a 
payback period e qual to the leng th of  training . 

The recrui tment of ve terinarians wi th  a Ph . D .  into the Agricultural 

Re search Se rvice of USDA is extremely d i f f icult . Fo r example ,  the 

s ta rting grade for a D . V . M . -Ph . D .  veterina ry pa tholog i s t  is a GS-11 

( s tart ing salary , $ 2 3 , 5 6 6  in early 1 9 82 ) , wi th or  wi thout board 

certif ica t ion.  The sala ry i s  no t competi t ive wi th academi c or 

industrial s alaries and precludes hiring highly qualif ied c andidates . 

"Direc t hire " i s  no t poss i bl e ; the procedure requires evaluation by 

nonscient i s t s  and takes 4-1 2  months f o r  f inal approval . 
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DEPARTMENT OF DEFENSE 

A dramatic change has occurred i n  the numbers of veterinarians 

employed by th� Depa rtment of Defens e ( Table 9-2 ) . During the period 

1 9 7Q-1981 , t here has been a reduct i on in  veterinary manpower from 9 9 9  

t o  5 7 7 ,  i n  pa rt a s  a resul t o f  t h e  phasing out o f  the u . s . Air  Fo rce 

Ve terinary Co rps . It is ant i c i pated that this t rend will c ont inue . 

In re sponse t o  the Commi t tee ' s questionnaire , the DOD showed 

in-c eiling needs for  1985  and 1 9 90 t o  be almost  identical with current 

staffing . Des i red number s ,  howeve r ,  differed subs tant ially and showed 

an i ncrease o f  2 3  ve teri narians by 1985  above the c urrent 2 7 9 ,  with a 

total inc rease o f  61 by 1990.  Only food technology projected a 

decrease o f  5 po si tions . The breakdown of  the addi t ional desired 

posit ions f or 1990 by specialty wa s as follows : laboratory-animal 

medicine , 1 5 ;  ve terinary pathology , 16 ; t oxicology , 1 0 ;  phys iology , 1 2 ; 

surgery , 4 ;  envi ronmental science , 3 ;  mic robiology , 3 ;  rad iobiology , 1 ;  

and ps ychology , 2 .  The f i eld o f  f ood technology was expec ted t o  

decrease by 5 .  

The DOD ' s Maximu s , Inc . , repo rt
7 

wi th respec t t o  t h e  Army 

Ve terinary Co rps summari zed current manpower needs , which have been 

subs tant ially reduced because the origina l function of animal care has 

largely d isappeared . Some animals a re s t ill ma intained , and s taf f ing 

f o r  thi s  func t ion alone would requi re up t o  7 5  veterinarians . Other 

duties that i nvolve ve terinarians i nclude f ood inspec t ion, z oonosis  

moni toring and contro l , publ ic heal th and sanitation , and preventive 

medicine . The re port recommended t hat the s ize o f  the Ve terinary Co rps 

be reduced by at lea s t  10% ; tha t the Corps be made mul t idisciplinary to 

provide o ther spec ial i s t s  for func t i ons where veterina rians a re not 

needed ; tha t the vet erina ry scholarshi p program , which is expensive , be 

phased out ; and that ve terinary spec ial pay , which i s  unwarranted for  

routine func t ions , be  terminated . 

DEPARTMENT OF THE INTERIOR 

Manpower needs and turnover a re both very low in this agency ( one 

o r  two persons eve ry 2 yr ) , according t o  the response t o  our 
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que s t ionnaire .  Wildlife d i sease i s  the only specialty i n  need o f  

expansion , and the Animal Welfare Ac t i s  the only legisla t i on wi th an 

impact on overall needs for veterinary spec iali s t s .  

FOOD AND DRUG ADMINISTRAT ION 

There was an increa s e  f rom 45 authorized slo t s
4 

to 7 5 

ve teri narians empl oyed by the FDA ( Ta ble 9- 2)  from 1967  t o  1 9 7 2 , and 

the number has s inc e remained es sent ially cons tant . In the lat e 19 70s , 

the FDA anticipa ted an increase i n  the number of veterinarians 
4 

employed , t o  1 60 by 1 9 90 .  The re sponse t o  our quest ionnaire 

ind icat e d  a more reali s t i c  95 des ired by 19 90 , wi th maj o r  increases  

re quested in the  special ties  of pathology ( 2 2) , pharmacology ( 9) ,  

physiology ( 7 ) , and toxicology ( 7 ) .  It wa s anticipat ed i n  early 1981 

that the need for special ty-t rained veterinarians would i ncrease , owing 

to pressure to improve env ironmental  fac tor s tha t have an impac t on 

public health ; introduct ion of  new technology , inc luding g enetic  

e ngineering , immunopharmacology , and ant ivira l chemo therapy ; and 

expected expans ion o f  current services because of growth o f  f ederal 

programs , such as require d  for complianc e wi th the Good Laborato ry 

Prac tice Regula tions . The data in Table 9- 2 for the pas t  decade and 

the recent ly cons ervat ive f i scal climat e  may , however , limit 

implementat ion of  mos t  of  these recommendations . 

ENV IRONMENTAL PROTECTION AGENCY 

The EPA i s  ano ther regulatory agency like ly t o  be a f fected by 

recent legislat ive and regulato ry development s .  This agency was 

created i n  the ea rly 19 70s t o  centralize t he regulat ion o f  a number o f  

environmentally related func t ion s , including the regulation of 

substances under the statutory framework of  the Federal Insec t ic ide , 

Fung ic ide , and Rodenticide Ac t ( F IFRA) , a s  amended .  Othe r key 

re gulatory duties  o f  EPA are derived from the Toxic Substances Control 

Ac t o f  197 6 ( TOSCA) , the Clean Air Ac t ( 19 70) , the Saf e  Drinking Wat e r  

Ac t ( 1 9 7 4) , and t h e  Re sourc e Conservat ion Re covery Ac t ( 19 7 6 ) . The EPA 

i s  current ly cons idering implementat ion of i t s  own good labora t o ry 

prac t ices requirement s .  
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The number o f  veterinarians i n  EPA ( Table 9- 2 )  i s  t oo small t o  

asse s s  future EPA need s  f o r  such specialis t s .  Th e  A . D .  Li ttle 
4 

repo rt did  not l i s t  data o n  EPA s eparately , but inc luded thea in a 

category enti tled " Othe r Agencie s . "  This catego ry also included da ta 

on Aid t o  International Deve lopment ( A ID ) , Consumer Product Sa fety 

Commission ( C PSC) , and Depa rtment o f  Transpo rtat ion ( DOT) .  The EPA 

Of fice o f  Pe s t icide Programs provided a report prepared by I CF ,  

Inc . ,
8 

that addre ssed current trends i n  the market f o r  c hemical­

safety tes t i ng s ervice s .  Wi th respe c t  to need s for veterinarians wi th 

spec ial ty training , there was a marked s hortage o f  ve terinary 

pa thologis t s  and a small e r  shortage of toxicologist s , because o f  the 

demand f o r  high-quality animal t e s t ing .  

NATIONAL CANCER INSTITUTE , NATIONAL INSTITUTES OF HEALTH 

In 1 97 9 ,  NCI noted a sho rtage of manpower needed for the 

ca rcinogenes is  testing program .
9 

Diff iculties  in s taff ing the 

program inc luded the absence of  re search , the uncertainty of the future 

of the program , the sca rc i t y  of des ired spec ialis t s  in toxicology and 

ve terinary pathology , and the inadequacy of federal pay s cales for such 

spec ialist s .  The NCI lat e r  implemented a training program to support 

up to  seven postdoc toral trainees annually which p rovided a total o f  11 

trainees in pa thology ove r  the 5-yr term o f  the project . 

PRIVATE INDUSTRIAL AND CONTRACT RESEARCH LABORATORIES 

In addition to the regulatory agencies d i scussed above , t he 

indus t rial and contrac t laboratories perfo rming animal studies o f  drug 

and chemical toxicity cons ti tute a well-defined entity useful in 

evalua ting the impac t of  legisla t ive and regulato ry development s on 

employment t rends for  ve terinary specialist s .  In t he c ontext o f  t he 

p resent stat e o f  the art , the vet e rina ry spec ialis t s  involved primari ly 

in  this kind of  re search a re pathologists , t oxicologis t s , and those 

trained in laboratory-anima l med icine . The 1980 biennia l  survey of the 

American Association of Indus tria l Vet erinarians
10 

indicated 3 7 0  

re spondent s involved primarily i n  management , technical services , 

research , toxicology , and laboratory-anima l medicine . 
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Compa red wi th o ther veterinary f i elds , there i s  generally less 

inf o rmation available on  indus trial  veterinarians from whi ch t o  asse s s  

t h e  impact  o f  recent legislat ive and regulatory development s on t rends 

i n  employment o f  ve terina ry special is t s  i n  indus tri a l  and contrac t 

re search laboratories . To generate data f or a preliminary evaluat ion , 

the Commi t t e e  contact e d  veterina ry special is t s  i n  1 2  research 

laboratori es . These were s e lec ted t o  reflec t  a cross-sect ion o f  

chemica l ,  pharmaceut ical , and cont ra c t  resea rch laboratori e s  mo s t  

likely t o  be affec ted b y  recent legislat ive and r egulatory 

development s .  The resul t s  o f  the s e  contac t s  are presented i n  Table 

l Q- 7 . Table l Q-8 is a summat ion o f  past a nd projected t rends f o r  

197 8-1981  and 19 81-1984 , re spec t ively . The s e  da t a  indica t e  tha t the re 

was an 8-1 4% /yr gr owth rate f o r  pathology a nd laboratory-animal 

medi c i ne f o r  197 8-1981 . Fo r the same interva l , although the sampl e  wa s 

small , t here wa s a s l ight d ecrease i n  ve terinarians employed a s  

toxicolog i s t s--an annua l ne t change of  -7% . 

Fo r the interval o f  1 9 81-1 9 84,  the veterinary s pecialists  a t  the 1 2  

indus trial  and contrac t research laborato r i e s  pro jected a n  annua l 

increase o f  4- 7% f o r  each o f  the 3 veterinary spec ialty groups . 

Da t a  f o r  1 9 7 8  from the 1980 Ins t i tut e o f  Laboratory Animal 

Re sourc es survey
2 

led to projected annual i ncreases of about 7% f o r  

laboratory-anima l med icine and 10% f o r  pa thology f o r  t h e  yea r s  19 7 8  t o  

1983 ( Table l Q-9 ) . These f ind ings a re i n  general agreement wi th the 

current limi t e d  survey . Need s f o r  all  biomed ica l scient i s t s  i n  the 

commerc ial sector  were shown to be i ncreasing by more than 1 0% /yr 

duri ng 197 7-19 7 9 , wi th a predic tion o f  1 , 000 new posi tions p e r yea r  in 

the comme rcial  sec t o r  for all bas i c  biomed ical scient ist s . 3 
The 

current f igure f o r  i ndus trial ve terinarians i s  conservat ively e s t imated 

at 1 , 200 , and thi s group may show the la rges t relat ive increa s e  through 

1990 .  

In September 1 9 81 , Ma rgare t Go odman o f  the General Ac count ing 

Of fic e  undertook a telephone survey of  agriculture personne l need s .  

She spoke wi th the vice president s f or re search o f  20 Fo rtune " 500" 
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companie s  and found tha t the re wa s a manpower sho rtage i n  veterina ry 

pa thology , but that many c ompanies would prefer t o  hire persons wi th a 

2-yr associate ' s  degree i n  veterina ry technology and t ra i n  them o n  the 

job.  

FUTURE DEMAND FOR VETERINARY SPECIALISTS 

Expert s in various veterinary d i sciplines were a l so surveyed by DVM 
1 1  

-

Newsmagaz ine regarding t rends i n  career opportunit ies f o r  the 

coming decad e .  Vet erina ry speciali s t s  were  needed in food-anima l , 

he rd , and avian medicine ; those needs will i ncrease a s  f ood costs  

increa s e  and the  widespread use  o f  antibiotic s decrease s .  The 

pharmaceutical i ndustry has openings for veterinarians wi th advanced 

training in pathology , pharmacology , toxicology , and microbiology . 

Me dical , d ental , a nd pharmaceut ical s chools  a re hi ring ve terinarians a s  

facult y  membe rs wi th emphas i s  on the use o f  anima l model s  in  

comparat ive medicine . Ve terinarians will be  needed i n  a quaculture a s  

f i s h  farmi ng increases . And veterinarians wi th  biomedica l expertise 

pertaining t o  exotic f i sh and bird s  wi ll be needed i n  greater numbers 

as the s e  species  become more popula r a s  pet s .  Ant icipated future roles 

for veterinary special i s t s  a re d i scussed more fully i n  the report by 

Boo th and colleague s , excerpted  in Appendix A .  

Th e  ou tput o f  veterinary schools has been tabulated annually by the 

AAVMc
12 

s ince 1 9 70 .  The Bureau o f  Health Professions of HRA
13 

and 
4 

A . D .  Li t t le ,  Inc . ,  es timated the number o f  veterinarians in  1 9 90 to  

be  in the range o f  4 8 , 20Q-5 3 , 000 . The number o f  veterinarians 

predicted by the Te rry report 14 to be needed in 1 9 90  was 4 9 , 484 .  

Th i s  shows a rough correlation between the projected supply of and the 

demand for  ve terinarians in 1 9 90 .  Recently proposed reduct ions i n  

various forms of student aid , howeve r , could cause a downward revision 

of  the t o tal number o f  ve terinarians expec ted to be available in  1 9 90 .  

A s  ha s been shown in Chapt er  6 ,  a variet y  o f  veterina ry funct ions 

can be performed by o ther health professionals and paraprofessionals ,  

pa rticularly publi c  heal t h ,  biomedical resea rch , and medical 
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educa t io n . 
3 

Thu s , the supply o f  o ther heal t h  prof e s s iona l s  and 

pa rapro f e s s iona l s  a f fe c t s  the need s for ve t e r i nary manpowe r  in s ome 

special t ie s .  Becaus e  an oversupply of phy s i c ian s i s  pred i c t e d  i n  the 
13 

1 9 90s , some of these f unc t ions c ould b e  met by phy s i c ians w i t h  

spec ial t y  training . The t o t a l  numbe r  o f  anima l te chnicia n g radua t e s  

f rom AVMA-accredi ted u . s .  animal t e chnology programs i s  c urrent ly 9 , 20 7 

and the number o f  gradua t e s  f o r  1981 i s  9 9 7 . 1 5 The se numbers have 

been s t eadi ly increasing , a nd the i ncrease provides a pool o f  trained 

parapro f e s s i onal s to perf o rm  ve t e rina ry func t ions . 

As i nd i ca tors o f  d emand , t h e  Commi t t ee f ound an i ncreasing s upply 

of ve t e rina ry manpower in pa thology , t oxicology , labo ra t o ry-animal 

medic ine , pharmac ology , immunobiology , phy s i o logy , and e p idemiology , 

wi t h  a n  i nc rea s e  i n  special t y  boa rd membershi p s  of 5 50 from 1 9 7 6  t o  

1981 ( Ta ble l Q- 1 0 ) . De sp i te these i ncreases i n  t h e  number o f  board­

c e r t i f i e d  spec ial i s t s  bei ng trained , the t o t a l  numbe r  f o r  the ent i re 

profe s s ion i s  very sma l l  ( a bout 2 , 000 f o r  1 9 82 ) . 

The que s t i o n  a l s o  rema i ns whe the r the supply wi ll kee p pac e  wi th 

the demand in th e next d e cade . Cu rrent a nd p r o j e c ted needs f o r  

ve t e rina rians i n  the s e  spe c i a l t i e s  have be e n  e s t imated on t he bas i s  of 

interviews wi th i ndus t r i a l , a c ademic , and g ove rnment represent a t ive s , 

examina t i o n  of clas s i f i e d  a d ve rt i s ement s  ( Tab l e  10-11 ) ,  and c i tat ions 

o f  d i sc i p l ines needed as a result of l e g i s l a t ion a nd regula t ions . 

Tab l e  1 0-12 l i s t s  the s e  demand ind i c a t o r s  i n  rela t i on t o  f ie l d s  of 

sp ec i a l i za t ion . The f ie ld s  i n  which a l l  t h re e  c a tego r i e s  a pply a re 

c l inica l med ic ine , epidemiology , labora t o ry anima l medicine , 

microbiology , pa thology , a nd toxicology . The se f ields a re pred i c t ed t o  

have the g reate s t demand f o r  ve t e rina ry spec iali s t s ,  and are s t ro ngly 

re commended for p o s tdoc toral , Ph . D . , and o the r training . 

Ano ther way t o  e s t ima t e  t he demand f o r  vet erina ry special is t s  i s  to 

d i vide need s  by t ype : those need s which re qui re veterinarians as 

opposed t o  o th e r  heal t h  profes siona l s ( e . g . , labora t o ry-animal 

medi c i ne ) ,  and those in which a veterina ry d egree i s  none s sential a nd 

ve t e rinarians a r e  compe t i ng f o r  job s wi t h  o ther pro f e s s iona l s  ( e . g . , 

t oxicology , mo lecular biology , a nd immunology ) .  
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Finally , consultant s ,  agency official s ,  and o ther s  predict 

s hortages in veterinary and o ther biomedical personnel . In test imony 

before the NRC Commi t tee on a Study of  Nat iona l  Need s  f o r  Biomedical 

and Behavioral Re search Pe rsonnel ,  on the occasion o f  publ ication of 

i t s  1 9 81 report ,
3 

the following s tatement was made : "What appears • • • 

t o  be a rapidly growing sho rtfal l in  the production o f  certain types of 

basic biomedical s c ient i s t s ,  in part icular those in demand a s  a result 

of the new ' biotechnology ' has been ,  in  pa rt , missed by the 1981 

re port . "  The sp eaker , re pre sent ing the American Society f o r  

Microbiology , went  on t o  a s s e r t  tha t the comme rcial marke t f o r  

biomedical scient i s t s  had expanded more rapidly t han t h e  10% i ncrease 

desc ribed and tha t biotechnology f i rms were showing technical staff 

increases o f  almost 1 , 000 per year in this indus try a lone , whereas the 

report estimated growth o f  the enti re comme rcia l sec tor t o  be 1 , 000 per 

year for all basic biomedical sc ientist s .  Thi s  growth i ndicates a 

potential f o r  growth whi ch may provide a demand for  suitably trained 

ve terinary specialis t s . 
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TABLE 10- 1 

Response Ra t e . by Dis c ipl ine, to Veter inary Special ty 
Manpower Que s t ionnaire of De cemb e r  4 ,  1 9 81 8 

Res pondent s  

Pharmaco logy- t ox ico logy : 
Medicine 
Ve t e r ina ry medicine 

Pathology : 
Medicine 
Ve t e r inary med i c ine 

a 
Bowie e t  al . ,  pers onal communicat ion , 1982 . 

9 0  

Respons e , % 

60 
76  

4 4  
9 2  

C o p y r i g h t  ©  N a t i o n a l  A c a d e m y  o f  S c i e n c e s .  A l l  r i g h t s  r e s e r v e d .

S p e c i a l i z e d  V e t e r i n a r y  M a n p o w e r  N e e d s  T h r o u g h  1 9 9 0
h t t p : / / w w w . n a p . e d u / c a t a l o g . p h p ? r e c o r d _ i d = 1 9 6 0 3

http://www.nap.edu/catalog.php?record_id=19603


TABLE 10-2 

Faculty Posi tions Budgeted and Proj ected 
for Pharmacology-Toxicology, Pathology, and 
Comparat ive Pathology in Medical and Veterinary 

Medical Schoola8 

No . Budgeted for No . Proj ected 
Discipline FY 1982 for FY 1983 

Pharmacology-toxicology : 
Medicine 84 7 826 
Veterinary medic ine 88 9 1  

Pathology : 
Medicine 1 , 002 1 , 042  
Veterinary medicine 179  176  

Comparative pathology : 
Medicine 31 32 
Veterinary medicine ___& ___y_ 

Totals : 
Medicine 1 , 880 1 , 900 
Veterinary medic ine 312 308 

a 
Bowie � al . ,  personal communication, 1982 . 

91  

Proj ected <llange1 % 

- 2 . 5  
+ 3 . 4 

+ 4 . 0 
- 1 . 7 

+ 3 . 2  
- 8 . 9  

+ 1 . 1  
- 1 . 3  
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TABLE 10-3 

Curren t  and P roj ected Veteriftary Pos tgradua te 
S tudents in Pharmacology-Toxico logy, Pathology , and 
Comparat ive Patho logy in Medical and Veterinary Medical 

Schoo ls a 

No . for No . P roj ected 
Disci2line FY 1982 for FY 1983 Proj ec ted Chan�e2 

Pharmacology -toxicology : 
Medicine 38 36 - 5 . 3  

Ve terinary medic ine 40 39 - 2 . 5  

Pathology : 
Medic ine 108 74 -31 . 5  

Ve terinary medicine 1 2 8  1 3 1  + 2 . 3  

Comparat ive pathology : 
Medic ine 2 3  2 8  +21 . 7 
Ve ter inary medicine � ....ll + 4 . 7  

To tals : 
Medic ine 169 138 -1 8 . 3 

Veterinary medicine 2 1 1  215 + 1 . 9  

a 
Bowie e t  al . ,  personal communicat ion , 1982 . 

9 2  
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TABLE 10-4 

Current and P roj ec ted Graduate S t udents 
of All Backgrounds in Pharmacology-Toxicology , Pathology , 
and Comparat ive Pathology in Medical and Veterinary 

Med ical Schools 8 

No . for No . Proj ec ted 
Dis cipl ine FY 1982 for FY 1983 Proj ec ted Change , 

Pharmaco logy- toxico logy : 
Medicine 941 976 + 3 . 7  
Ve ter inary medicine 104 104 0 . 0  

Patho logy : 
Medic ine 2 70 283 + 4 . 8  
Veterinary med icine 144 150 + 4 . 2  

Comparative pathology : 
Medicine 23 29  +26 . 1 
Veterinary medicine ____ll _ll + 3 . 6  

To tals : 
Med icine 1 , 2 34 1 , 288 + 4 . 4  
Veterinary medic ine 303 311 + 2 . 6  

a 
Bowie � a l . , personal communication ,  198 2 .  

93  
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TABLE 10-5 

Current and P roj e c ted Pos tdoct o ral Fellows with 
Ph . D . s  in Pharmaco logy-Toxicology, Patho logy, and Compar­
at ive Pathology in Medical and Veterinary Medical Schools a 

Discipl ine 
No . for 
FY 1 9 8 2  

No . Proj ec ted 
for FY 1983 P ro j e c ted Change , % 

Pharmaco logy- toxico logy : 
Medic ine 
Veter inary medicine 

Patho logy : 
Med ic ine 
Veterinary medicine 

Comparat ive pathology : 
Med ic ine 
Veterinary medic ine 

To tals : 
Medic ine 
Veterinary med ic ine 

309 

9 

1 1 5  

2 

4 

1 

4 2 8  

1 2  

a 
Bowie e t  al . ,  pers onal communicat ion , 19 8 2 .  

9 4  

335 

11 

115 
2 

7 

1 

4 5 7  

1 4  

+ 8 . 4  
+2 2 . 2 

0 . 0  

0 . 0  

+75 . 0  

0 . 0  

+ 6 . 8  

+16 . 7 
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TABLE 10-6 

Current and Projec ted Pos tdoc toral Fel lows wi th 
Veter inary and Ph . D . Degrees in Pharmacology-Toxicology , 
Pathology , and Comparat ive Patho logy in Medical and 

Ve te r inary Medical Schools8 

Discipline 
No . for 
FY 1982 

No . P ro j e c ted 
for FY 1983 Proj ected Change , % 

Pharmaco logy- toxico logy : 
Medicine 
Ve ter inary qedic ine 

Patho logy : 
Med ic ine 
Veter inary med ic ine 

Comparat ive pathology : 
Medic ine 
Ve terinary med ic ine 

To tals : 
Med icine 
Veter inary medicine 

70 

8 

36 

13 

8 

_3 

1 14 

24 

a 
Bowi e et al . ,  personal communication , 1982 . 

9 5  

7 2  

9 

2 7  

16 

1 1  

5 

110 

30 

+ 2 . 9 

+1 2 . 5  

- 2 5 . 0  

+2 3 . 1 

+3 7 . 5  

+66 . 7 

- 3 . 5  

-+25 . 0  
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TABLE 10-7 

Da t a  Ob t a ined r r  ... l ndua t r i a l  Labora t o r i ea Eap lolina Ve t erinari ans vi t h  
Postaradua t e  Tra i n i na 

Slota Filled by Veu .  vith Proj ec ted Addit ional Slota 
Type of Advanced Tra i n ina• Crea t ed by Lea ialatioa • ea..en t s  of Contac t 
!,a_bo r a t ory State !ill 1981 Rev Work1 !t c . 1  1984 S c 1 cnti_a_t ___ 

Chem i c a l  Ill p 4 p 6 p +1 Soae a l i&ht exranaion of 
L 1 L 1 L 0 laboratory ac t i v i ty 
T 3 T 2 T 0 

Ch em i c a l-
pharma c e u t i c a l  I N  A 1 A 1 P +4  Ac t i ve l abo ratory ex pan• loa 

p 8 c 1 c +1 in ecotoxicol ogy 
L 0 p 1 3  L +1 
T 0 L 1 T 0 

T 0 

Con t r a c t  AR p 8 p 4 p +1 Fu�ure unc e r t a i n  
L 1 L 0 

MA p 2 p 1 p 0 LaboratOrJ ac t i v i ty a t  plat eau ; 
L 0 L 1 L +1 .ore uae of occaa ional 
T 3 T 1 T 0 consu1 tanu 

liD p 1 p 3 p 0 Preaent ac t i v i t y  a t  p l a t eau : 
L 1 L 2 L 0 future dependent OD b i CNIUay 
T 0 T 0 T 0 need a 

VA A 1 A 1 A 0 Present auba t an t i a l  d e c r eaae 
p 7 p 10 p +2 in workload ; reenter ina 
L 3 L 3 L +1 active bioaa aay role 
T 1 T 1 T 0 

Con t rac t-
chemical IIC p 2 p 3 p +1 S.... al i&ht expansion of 

L 0 L 0 L 0 laboratory ac t i v i t y  
T 1 T 1 T +1 

Pha rmac e u t i cal Kl P l2 P l l p +1 Laboratory ac t i v i t y  at pla teau; 
L 3 L 4 L 0 expanaioa l ikely to be 
T 0 T 1 T 0 nonve ter ioary toxicoloaiata 
K 1 K 1 K 0 

RC p 5 p 5 p +1 Labora tory a c t i v i t y  at plateau 
L 5 L 5 L 0 
T 0 T 0 T 0 

NJ p 3 p 4 p 0 Laborat ory ac t i v i t y  haa peaked 
L 0 L 1 L 0 
T 0 T 0 T 0 

RJ p 0 p 1 p 0 Laboratory ac t i v i ty haa peaked 
L 0 L 0 L 0 
T 1 T 1 T 0 

CDTS 9 CDTS 9 CDTS 0 

Phanuc eutical-
chemical CT p 3 p 5 p +1 Laboratory expandon Sa 

L 1 L 1 L +1 pr<'sraaa 
T 0 T 0 T 0 

a P • pa tholoaia t ,  L • laboratory-an i .. l apec i al i a t ,  T • toxicoloa i a t ,  A • admin l a t r a tor, K • .. aaae r ,  
C • c l inical patholoaia t ,  CDTS • c l inical deve l opmeat o r  technical aarvicea ap�c l al ia t .  
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Veter inary 
Spe c ialty 

Pathology 

TABLE 10-8 

Summat ion of Employment Slots by Veterinary 
Spe c ialty as Employed in Indus t r ial and Contract 

Research Laborato ries• 

No . Employmen t Annual Proj ected 
Slots Reported Change , Addi t ional 

bi 12 Labo ratories Slots , 

19 7 8  1981 19 7 8-1981,  % 1984 

5 5  69 +8 14 

Labo ratory-animal 14 20 +14 4 
Medic ine 

Toxicology 9 7 - 7  1 

Proj ected 
Annual 
Change , 

19 81-1984 , % 

+7 

+6 

+4 

a Data f rom Tab le 10- 7 . Isolated ent ries l is t ed as manage r ,  adminis trator , or spec ial is t 
in cl inical deve lopment or techn ical services are excluded . 

9 7  
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Specialty 

Pathology 

TABLE 10-9 

Emp loyment of Ve terinary Spe c ialists in 
Indus t r ial and Contract Research Labo rator ies , 

as Reported in 19 78 Nat ional Survey of Laboratory 
An imal Fac i l i t ies and Resourcesa 

1 9 7 8  Emp loymen t 
Persons FTE

b 

6 5  38 . 7  

Es t imated 
Addit ional 

Need by 1983 

Persons PTE5 

6 1  36 . 3  

Labo ratory-an imal 
medicine 

114 70 . 7  6 7  40 . 8  

Calculated . Proj ected 
Annual Change 

19 7 8- 1 9 8 3 ,  % 

9 . 7  

7 . 3  

2 a Dat a  extracted from Tab les 11 and 1 2b of Nat ional Res earch Counci l .  

b Full - t ime equivalent s .  

9 8  

C o p y r i g h t  ©  N a t i o n a l  A c a d e m y  o f  S c i e n c e s .  A l l  r i g h t s  r e s e r v e d .

S p e c i a l i z e d  V e t e r i n a r y  M a n p o w e r  N e e d s  T h r o u g h  1 9 9 0
h t t p : / / w w w . n a p . e d u / c a t a l o g . p h p ? r e c o r d _ i d = 1 9 6 0 3

http://www.nap.edu/catalog.php?record_id=19603


TABLE 10-10 

Analy s is o f  Spe c ial ty-Board Membershipa 

Board o r  Co l lege 1968 1 9 7 2  1 9 76 1981 

Ve terinary Pub l i c Heal th/ 
Prevent ive Med ic ine 111 141 267  337  

Ve terinary Radiology 20 39 52 81 

Amer ican Col lege of 
The r iogeno log i s t s  28 45 99  

Ve ter inary Toxicology 8 14 32 40 

Ve t e r inary Ophthalmology 24 38 65 

Ame r ic an Col lege of Laboratory 
An imal Medic ine 10 7 159 238  278  

Amer ican Co l l ege of Ve terinary 
Microb io log is t s 76 115 142 179  

Amer ican College o f  Ve t e r inary 
Patho log is t s  182 263 371 523  

Amer ican Col l ege o f  Ve ter inary 
Surgeons 36 71 117 1 80 

Amer i can Co l l e ge o f  Ve ter inary 
Anes thes io logis t s  7 31 

Amer ican Co l lege of Veterinary 
Int ernal Me d i c ine 

Card io logy 18 2 7  
Dermatology 1 3 19 
Inte rnal Medicine 42 64 
Neuro logy 9 18  

To tal 540 854 1 , . 391  1 , 941 

a Dat a  from AVMA . 

9 9  
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TABLE 10- 1 1  

Journal of the Amer ican Veterina!I Medical Assoc ia t ion 
Class if ied-Adver tisement Anal�s is 

(Nov . 1 ,  19 7 2- 1 981) 

Spe c i a l ty 1 9 7 2  1 9 74 1 9 7 6  1 9 7 8  1980 1 981 

Sma l l-an imal prac tice  4 3  7 4  5 3  6 7  9 2  105 

Mixed-animal p ractice 16 12 8 1 2  1 4  2 3  

Large-an imal prac t i ce 8 6 5 10 9 2 1  

Aqminis t ra t ion 1 1 1 4 1 

Ana tomy 1 1 1 

Aq ua t ic- an ima l med ic ine 1 1 1 1 

Avian med ic ine 1 2 

C l inical s pec ial t ies8 1 2 

Emp loymen t  s e rviceb 1 2 2 2 2 

Ep idemio logy , pub l ic hea l th 1 1 1 2 1 

Ethology 1 

Gene tic engineer ing 2 

Immuno logy 2 3 1 

Indus t r ia l , sales 1 2 

In t e rnal med i c ine 1 10 9 7 7 

Laboratory-an imal med i c ine 1 1 3 1 

Mi c robio logy 1 1 5 

Ophthalmology 1 1 1 

Paras itology 1 1 

Pathology 3 6 6 7 6 

Physiology 1 3 1 

Regulatory lb lb 1 

Res idenc ies , internships ,  
ass i s tantshipsb 1 1 1 2 

Surgery 2 2 3 8 4 1 

The r iogenology 1 1 1 1 

Toxicology 1 4 1 

Total 7 7  122 92 125 1 5 6  1 7 7 

8 Anesthe s i o l ogy , card iology , radiology . 
b Advert i sement , Unspecif ied Number of Openings . 
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TABLE 10-12 

a 
Co rre l a t ion of Ve t e r inary Spe c ia l ty Dis c ip l ine s w i t h  Demand Ind i c a t o r s  

D i s c ipl ine 
.. .-4 .. >. Ill 

>. Ill >. >. CC  Cll >. >. Cl 
.. ID ... tD "0 cc o  1.1 c.c c.c ;> 
... Cl c O CII >. c o ... c 0 0 >. - >-:.D - c. ro< l>  ... .. .... c ."""' ... :. c r1 >. � � - c ... ... ... e ID 0 ... Cll >. Ill 0 o - >- >- r:l ... 0 0 c.c. � 0 1.1 
E c:l ro<  c Cll ... ... c tD u 1 >.  ... CI W  ... ... cc �  ... >. 1.1 ... ... c 1.1 r1 :: ;.. . � CJ 1.1 r:l o.c u Ei C '" 0 .... o cc  111 .-4 U io .C CII O O :l tD  Ul ... ... r1 C'l 0 "' CC  0 � '" '"  ... ... c CII CII U ... ... c 0 ... III C 0 O w .-4 ... u 0 0 '" Ill 0 e '" 0 0 u u c u  ... o-4 Cll "0 >  ... 0 Ql ::l .-4  O S CII Clo loi U O O  Cll ..-t ... ... 10 .c Ill ... o-4 ... 
0 ..-4 QI  > &0 ..-4 ..-4 CII "' .c c � -� ,.c ·� · ... Clo U lll lo U  ... 0 :I ... ... ... .. � Cl. O  K 

... ... Clo C CII U Clo lo QI ... Qj � �� �  .... IQ ... >. 0 ..-4  Qj ::1 Ill Ill .c Qj .... 0 
Demand Ind icator ..!!.. � � � P.. :i: � 2.... � X "-" > :i: � � � � � ..1!:!_ A. ..eta.. .I=.. 

Ve t e r ina ry  
s pe c ia l t y-board 
��c:berships - X - X - - - X X - X - - X - - - X 

�ul t ip l e  j ob 
l i s t ings ( 3  or 

.... mo re s inc e 1 9 7 6 )  - X - X - - X X X - - - - X - - - X 
0 
.... 

Dis c ip l ine s 

needed to comp ly 
w i t h  l e g i s l a t ion 
( 7  or mor e 
c i t a t ions ) X X X X - X - X X - X - - X X X X X 

a Da ta from Tables 10-1 0 ,  10-1 1 ,  and 1 1- 2 .  
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1 1  

EFFECT O F  FEDERAL LEG I SLAT ION ON 
SUPPLY AND DEMAND 

The Commi t t e e  surveyed the curre nt leg i slat ion and regula t ions tha t 

a r e  pe r t i nent t o  t h e  use o f  b i omedical manp owe r and se lec ted those i n  

whi ch ve t e rina ry ma npowe r i s  e i th e r  spec i f ical l y  requ ired o r  frequently 

us e d . The l eg i s la t ion is s hown i n  Ap pend ix B wi th the re levant agency , 

the c i ta t i o n ,  and a summa ry of selec t ed prov i s i ons of t he leg i s l a t i o n . 

Fe d e ral agency re pre sent a t ive s we re a s ked t o  pro j e c t  the i r  ve t e r i nary 

spe c i a l t y  manpowe r nee d s  f o r  1 9 8 5 a nd 1 9 9 0 . Th e  resul t s  a r e  shown in 

Ap pend ix G . The i n f o rma t ion wa s r e que st ed on November 1 2 ,  1 9 80 ,  and 

mo s t  re spons e s  we r e  received in 1 9 81 . S i n c e  the re spons e s  we re 

re c e i ve d , some federal regul a t o ry ac t ivi t i e s  have be en c u t  to a po int 

tha t had no t be e n  ant i c i pa t e d . It wa s the consens u s  of t he Commi t t ee , 

howeve r , that t h e  e f fe c t s  o f  fe de ral l e g i sla t ion and regulat i ons on 

ve t e ri na ry manpowe r a re i nd i r e c t ,  as we l l  a s  d i re c t , and the Commi t t ee 

exami ne d both component s .  

A d i r e c t  e f f ec t  come s f r om au thor i t y  g i ven t o  a gove rnment agency 

to impleme n t  regula t ions tha t requi re h i ri ng o f  p e rsonne l to car ry out 

the purp o se of the l e g i s la t ion . Fo r example , if l e g i s l a t ion increases 

the regula t i on o f  animal we l fa re i n  biome d i c a l  resea rch fac i l i t ie s ,  

ve t e rina r i ans mu s t  be as s i gned t h i s  t a s k ,  a nd thus e i the r new 

ve t e rina r i a n s  a re h i re d  or current s t a f f  membe r s  a re rea s s igned . 

An i nd i r ec t e f fe c t  o f  t hat l e g i s la t i on i s  recogni t i on by bi omedical 

re s ea rch i ns t i tut i o ns tha t , becaus e  new s tanda rd s a re be i ng 

promulga t ed , ve t e r i na r i ans mu s t  be h i re d  t o  ensure c ompliance . A 

further ind ire c t  e f fe c t  o f  leg i s l a t i on may be the awarene s s  that 

s tandard s are chang i ng , new t e chnolog i e s  a re be ing deve loped and 

supp o rt e d , a nd the publ i c  is demand i ng mo re pro t e c t i on from produc t s  o r  

be t t e r  qual i ty control . Such i nd i re c t  e f fe c t s  f ol lowed t h e  

i n t roduc t i o n  o f  TO SCA and t he crea t i on o f  E PA . Indus t ry recogni z ed 

that improved toxicolog ic t e s t i ng ,  moni t o r i ng , and research we re 
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nece s s a ry t o  mee t  new demand s o f  society . Thi s  re sul t e d  i n  the hi ring 

o f  mo re profess ional s taf f and i n  recogn i t i on of t he f a c t  t ha t  

ve t e ri nar ians t rained i n  various spec ial t i e s  woul d  be requ i red . 

A f urther i nd i re c t  e f fe c t  o f  leg i s la t ion i s  t he p e rc eived c l imat e  

o f  publ i c  awarenes s ,  separa t e  f rom d i rec t gove rnment ove rvi ew and 

l iabi l i t y , that appl ies p r e s s ure t o  t he s y s t em f o r  t he h i r i ng of new 

personne l to mee t soc i e t a l need s .  Indus t ry concerns abou t t he safe t y  

and e f f i cacy o f  new d rug s  a nd chemicals lead t o  improvement i n  qual i ty 

con t ro l  and safe t y  a s s e s sment , thu s po ss ibly increa s i ng the demand for 

s t a f f . 

The impa c t  o f  l eg i s la t i on mus t  t here f o re be evaluated i n  t e rms o f  

fund ing and d irec t  e f f ec t s  o n  h i r i ng ( e . g . , federa l regula t o ry 

agenc ie s ) , i nd i r e c t  e f fe c t s  on s egment s o f  s oc i e t y  that mus t reac t t o  

the leg i s la t i o n  ( e . g . , the pha rmaceut ica l indus t ry ) , and the chang i ng  

pre s sure s f o r  compl iance b rought t o  b e a r  by the public , t he g ove rnment , 

and the legal sys tem .  The ve ry complexi t y  o f  the impac t o f  leg i s la tion 

has l imi ted the Commi t t e e ' s  a bi l i ty t o  deal accurately wi th the 

subjec t . A s i ng l e  p i e c e  of leg i s la t i o n  ma y have s l i ght impac t ;  taken 

wi th a s e r i es o f  o ther e nac tment s ,  i t may exert ind irec t pres sures that 

have a s i gn i f icant impac t on demand . We have therefore cho sen t o  

examine i n  d e t a i l  t h e  a c t ual components o f  d emand , d e te rmining current 

s ta f f i ng and p re dic t ed s ta f f ing .  Thi s  inf o rma t i o n  can the n be examined 

in re la t ion to enac tment o f  legi s la t ion in a way t hat is pert inent t o  

e i ther d i rec t o r  i nd irec t impac t . 

The Commi t t ee analyzed t he p r o j e c t ed d emand f o r  ve t e r i nary 

special i s t s  i n  rela t i o n  t o  spec i f i c  leg i slat ion and regulat ions by 

f unc t ion ( Ta ble 1 1-1 ) and by b i omed ical s p e c i a l t y  ( Table 1 1-2 ) . Thi s  

approa ch wa s t ake n becau s e  analy s i s  b y  func t i o n  revea l s  manpowe r need s  

t h a t  sp ecial i s t s  o the r than ve terinarians might be s ought t o  f i l l  and 

analys i s  by special t y  i nd ic a t e s  sho rtage s related to spec i f i c  

d i sc ipl i ne s  s o  t h a t  t r a ining can b e  s ought t o  mee t  t hose s ho rtages . 

Governme n t -agency re pre s entat ive s we re aske d  t o  i nd ica t e  whi ch 

biomed ical d i sc i pl ines were u s ed to implement legislat ion a nd whe ther 

ve t erinarians we re requ ired t o  f ul f i l l  the var ious func t ions def ined in 

103 

Copyr ight  © Nat ional  Academy of  Sciences.  Al l  r ights reserved.

Specia l ized Veter inary Manpower Needs Through 1990
ht tp: / /www.nap.edu/cata log.php?record_id=19603

http://www.nap.edu/catalog.php?record_id=19603


Chap t e r  6 . La bo r a t o ry-a nimal s c ie nc e  and s upport , p a tho logy , and 

toxicology were mos t  o f t e n  des c ribed a s  biomed ica l d i s c i pl ine s in whi ch 

ve t e r i na r i ans we re required and i n  high d emand . For t he o the r 

d i s c i pl i ne s  l i s ted , the ve t erina ry degree wa s d e s c ribed a s  highly 

d e s irable , but not neces sarily re qui red , because of t he availabi l i ty of 

persons wi th Ph . D . s  or o th e r  advanced t raining i n  the d e s i red fields of 

s tudy . Of the func t iona l  r e spons i b i l i t i e s , ve t e r i narians i n  animal 

we l fa r e  and anima l heal t h  care we re be lieve d mos t  needed , wi th 

admini s t ra t ion a l so c i ted o f ten as need ing v e t e r i na rians . 

Cor relat ions i n  Table s  1 1-1 and 1 1 - 2  a r e  marke d wi t h  an X .  

S pe c i f i c  e s t ima t e s  o f  the manp ower needs f o r  each f unc t ion and 

d i s c i pline depend no t only on the requi reme n t s  explic i t  i n  the 

l e g i s la t i on and re gula t i ons , but a l so on the fund s  appropr iated . Fo r 

ins t anc e , no f und s have ye t bee n  ap propria t e d  f o r  enfo rcement o f  the 

An ima l Canc e r  Re search Ac t ( PL 9 6- 4 6 9 ) , which was a pproved i n  1 9 80 .  

Table 1 1- 2  ind i ca t e s  tha t mo s t  biomedica l spec ia l t i e s  i n  whi ch 

ve te rinarians can s erve a re a p p l icable t o  the implement at ion o f  t he 

va rious leg i s la t i o n  and regulat ions l i s ted . No numbe r s  a re a t tached to 

these sp ecial t i e s , for two reas ons : unc e r t aint ies i n  ext ent o f  f unding 

and e nf o rceme n t  p revent nume rica l e s t imat e s  f rom be i ng made , and 
1 swi t chi ng amo ng the biomedical d i s c i pl ine s i s  ve ry commo n ,  so 

sho r t age s i n  a g i ven f i e ld can be f i l led by pers6ns wi th training in 

c l o s e l y  rel a t e d  f i e ld s .  Thu s , al though all the s e  d i sc iplines wi l l  be 

used , no t all a re p re d i c t ed t o  have short ages during t he 1 9 80s . 

In ga the ri ng the da t a  f o r  Table 11- 2 , i t  wa s point ed ou t tha t  

ve t e r i nari ans wi th s p ec i a l t y  trai ning i n  pa thology , t oxicology/ 

pha rmac ology , and labora t o ry-anima l medi c i ne a re seen t o  cons t it u t e  the 

groups that wi l l  f e e l  the p r ima ry impac t o f  legislative a nd regulat o ry 

d eve lopment s .  The ve t erina rians wi th spec i a l t y  training i n  these 

f ie lds a re mo s t  s u i table to c onduc t and a s se s s  research on d rug a nd 

chemic a l  toxic i t y  and safet y . Growi ng publ i c  conce rn abou t potent ial 

environmental he alth ha zard s  has r e sulted i n  pressure s o n  the va rious 

gove rnmen t  regula t o ry agenc ie s .  As a re sul t , a va rie t y  of laws , 

104 

Copyr igh t  ©  Nat iona l  Academy o f  Sc iences .  A l l  r i gh ts  reserved .

Spec ia l i zed  Ve te r inary  Manpower  Needs  Through 1990
ht tp : / /www.nap .edu /ca ta log .php?record_ id=19603

http://www.nap.edu/catalog.php?record_id=19603


re gulat ions , and p o l i c i e s  have been i ns t i tuted o r  p r oposed t ha t  require 

anima l t e s t i ng t o  a s se s s  t oxic i t y  and safe t y  o f  drug s , chemical s ,  and 

envi ronmental contaminant s .  

The c o llec t ive f i nd ing s o f  t he Commi t t ee c once rning t he po tent ial 

impac t o f  leg i s la t ive and regulato ry development s on non-p rivate­

prac t i ce ve t e r i nary s p ec iali s t s  i ndicate that employment would 

typically resul t in 3 categorie s :  

• Regula t o ry agenc ie s , s uch a s  USDA ,  FDA , a nd EPA . 

• Indus t rial and con trac t labora t o r i e s  pe rformi ng toxici t y  and 

s a f e t y  s t ud i e s  on d r ug s , c h emic a l s , a nd e nvi ronmental c ontaminant s .  

• Academ i c  ins t i tutions tha t train ve t erina ry spec ia l i s t s .  

As shown i n  Ta ble 9- 2 , empl oyment o f  ve t e r i na ry spec ial i s t s  by t he 

ma j or u . s . regulat o ry agenc i e s  potential l y  a f f e c t e d  by such leg i slat ion 

( USDA ,  FDA , and EPA ) rema ined re la t ive ly c onstant f r om t he early 1 9 70s 
2 

t o  1980 . Al though a 1 9 7 8  surve y by A .  D .  Li t t le , Inc . ,  had 

p ro j e c t e d  an annual i ncrease of 2 . 0-5 . 2% in ve t e r i narians in the 

federal age nc ie s ,  such as FDA , the add i t iona l da t a  now avai lable 

i nd i c a t e  that empl oyment of ve t e r i na ry spec ial i s t s  i n  the regula t o ry 

agenc i e s  ha s s tabi l i zed . 

As s hown i n  Ta ble l Q- 9 ,  d a t a  now ava i lable i nd icate t hat d emand f o r  

ve t e rina ry special i s t s  i n  pa tho logy and labora t o ry-anima l med ic ine 

i nc re a s ed f rom 1 9 78 t o  1 9 81 . Pre l imina ry p r o j e c t ions a l s o  i ndicate an 

annua l i n c rea s e  of 6- 7% during 19 81-1984 f o r  the s e  two spe c i a l t y  g roups 

in i ndu s t r i al and c ontract re sea rch labo ra t o ri e s . Add i t ional da ta a re 

needed t o  iden t i f y  the long-rang e  t rend i n  t h i s  type o f  employment . 

No sp ec i f i c  d a ta we re avai lable t o  a s se s s  the p o tent ial impa c t  o f  

leg i s la t ive and regula t o ry deve lopment s o n  ve t e rina ry spec ial t i e s  i n  

academi c i ns t i tu t i ons . Th i s  a sp e c t  i s  addre s s ed w i th a g e ne ra l  model 

i n  Chapt e r  9 .  

The Commi t tee recogn i ze s  t h e  p o tential d i sc r e panc i e s  among t he 

appa rent future employme n t  oppo rtuni t ie s  pre d i c t e d  by pas t  emp loyment 

prac t ic e s ,  by current admi n i s t r a t ive a c t i ons , and by t he needs impl i c i t  

i n  exi s t i ng  and deve lopi ng leg i s la t i on a n d  regulat ions . 
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TABLE 1 1-1 

Demand f o r  Ve t e rina rl Ac t ivi t i es Acc o rdin& to Func t iona l 
Re spons ibil i t ies Needed t o  Comply with Leaislation and Reaulat ions 
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... 
0 
OD 

Legisla t ion and 
Regul a t ions 

Animal Cancer Res earch 
Ac t 

Animal Wel fare Act 
Clean Air Ac t 
Consumer Product 

Safety Act 
Federal Food , Drug , 

and Cosmet ic Ac t 
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TABLE 11-2 

Demand for Ve ter inary and Other Biomed ical Personnel Ac co rd ing 

to Disc ipl ine Needed to Comply with Legis la t ion and Regula t ions 
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1 2  

CONCLUS IONS AND RE COMMENDATIONS 

The f o rego i ng chap t e r s  have de s c ribed in d e ta i l  many aspec t s  o f  

ve te r i na ry manp owe r , re searc h ,  a nd e duca t ion . Pre sent c o nd i t ions a nd 

t h e  h i s t o r i c a l  context o f  the i r  deve lopme n t  have a l s o  be e n  de s c ri be d . 

The comme n t s  a nd p ro j e c t ions i n  t he t ext a re t he f ounda t ion o n  which 

t he f u t u re of ve t e rina ry spe c ial t y  manpowe r ma y b e  extrapo lated . 

Al though t h i s  f o unda t ion i s  c r i t ical t o  a n  unde r s tand ing a nd 

apprec i a t i o n  o f  t h e  p rese n t  s t a t u s  o f  ve t e rina ry manpowe r i n  the Uni t ed 

S t at e s , i t s  r e levance d e pend s  o n  t he d e ve lopme nt o f  r e l iable p r e d i c tors 

of f u t u r e  d i re c t i o n s  f o r  ve t e rina ry emp loyment .  Thu s , we ha ve se lec t ed 

sp ec i f i c  s ub j ec t s  o n  wh ich t here w a s  a s t rong c o nsensus i n  s upport o f  

t h e  f o rmula t i on o f  rec ommenda t i ons f o r  mee t i ng t h e  nee d s  o f  soc ie t y  f o r  

ve t e r i na ry me d i c a l  s p ec i a l i s t s .  The s e  r e c omme ndat ions we re d e ve loped 

by a proc e s s  of da t a-ga the r i ng and analys i s ,  and the appl ica t i o n  of the 

c o l le c t ive j udgment o f  the Commi t t ee membe rs and c o nsul tant s .  

Recommendat i o n s  1 ,  2 ,  and 3 we r e  deve lop e d  o n  t h e  ba s i s  o f  t he da ta 

shown in Chap t e r s  9 and 1 0 ;  t h e  o t her re commend a t i ons re s t  u pon we ake r 

o r  le s s  c omple t e  da t a  base s ,  re pre s ent i ng the judgme n t  o f  t he Commi t t ee 

based upon t he i r  c o llec t ive expe r i e nce . 

DEVELOPMENT OF DATA ON VETERINARY SPECIAL ISTS 

A s  d i scussed in d e ta i l in Chap t e r s  9-1 1 ,  the r e  a re ma j o r  

de f ic ienc i e s  i n  o u r  d a t a  b a se wi th re sp e c t  t o  t h e  numbe r a nd f unc t ions 

of ve t e r ina r i a ns no t in p r i va t e  p rac t ic e . The two ma j o r  conc e r n s  a re 

re lated t o  t h e  i ndus t r i a l  s e c t o r  a nd t h e  s choo l s  o f  ve t e rina ry 

med i c ine . Al thou gh t he Commi t t e e  used a va rie t y  o f  sou rc e s  and dat a , 

adequa te i nput f rom t h e  i ndus t r i a l  s e c t o r  i s  no t a vai lable . Thi s  n e ed s  

t o  b e  accumu la t e d  now and cont i nuous ly i n  the future . A deta i led 

breakdown of the roles o f  v e t e r i narians and t he i r  f i e l d s  o f  

spec ia l i za t i o n  i n  ve t e r i na ry med i c a l s choo l s  a l s o  i s  unava i labl e . The 

pro spectus f o r  a s u rvey d o cument wa s a s sembled a s  p a rt o f  t h i s  repo rt 

( Append i x  F ) , and t he deve lopme nt and u s e  of such an ins t rume n t  wou ld 
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be a ppro p r i a t e  t o  s upply t h e  m i s s i ng  i nf orma t ion f o r  pro j e c t ing the 

t rend s  and nee d s  f o r  the comi ng decade . Thi s or a s imi l a r sutvey 

inst rument c ould b e  d i s t r i buted by a group wi thin t he ve t e r inary 

prof e s s i o n  tha t a l ready conduc t s  p e r i od i c  surve y s  o f  ve terina rian s ,  

i nc luding d i s t r i but ion a nd s p ec i a l t ie s . The agenc ies and a s soc iat ions 

tha t have surve y s  in pro g re s s  c ou l d  modi f y  the i r  pre se n t  way s  o f  

accumula t i ng d a t a , t o  d eve lop a more c omp l e t e  data b a se that would b e  

va lua b l e  i n  pro j ec t i ng future need s f o r  peopl e wi t h  a dvanc e d  traini ng 

and e xperi enc e  i n  ve t e r i nary medi cal s c ience s .  

Al though o u r  d a t a  ba s e  f o r  19 7 0 , whi ch wa s obta ine d f rom va rious 

s ourc e s , agreed wi th the Te r ry  re port , i t  wa s the c ons idered o p i ni on of 

t he Commi t t e e  tha t the re we re some d e f i c ienc i e s  in the ava i lab l e  dat a .  

Spec i f i c  c ommen t s  a re c i ted i n  Appendix D ;  the p r o spectus f o r  a survey 

docume n t  ( Append i x  F )  wa s develope d to f i l l  in the s e  dat a g a p s  and t o  

provide a more c omp l e t e  a nd re l iable a c c ount ing f o r  d e t e rm ining f u ture 

manpowe r need s .  

The Commi t t ee o f fe r s  t h e  f o l lowing s p e c i f i c  recommendat ions : 

Rec ommendat i on 1 : Na t i ona l Repo rt i ng Sys tem 

The Commi t t e e  recommend s tha t a comprehensive nat iona l repo r t i ng  

s y s tem be deve l o ped t o  d e t e rm i ne a c cura t e ly the numbe r o f  ve terinarians 

bei ng u s e d in a l l  f ie l d s o f  employment . Th i s  shou l d  e i the r be an 

expans ion o f the e xi s t ing AVMA s y s t em o r  be developed in c onjunc t ion 

wi t h  the exi s t i ng sys t em . 

SUPPLY OF VE TERINARIANS THROUGH 1 9 90 

Inf o rma t ion that wi l l  be g e ne ra ted a s  a re sul t o f  t he 

recommenda t i on a bove c a n  b e  us e d  t o  moni t o r  close l y  the supp l y  o f  and 

d emand f o r  ve t eri narians . Wi th c urrent i nf o rma t i on ,  i t  i s  the j udgment 

o f  t he Commi t t e e  tha t  the sup p l y  of and demand f o r  ve ter ina ry manpowe r 

a re ap proaching a b a lanc e . It i s  a n t i c i pated that a mode s t  surp l us i n  

sup p l y  wi l l  o c c u r  by 19 9 0 ;  howeve r ,  some reg iona l shortage s wi l l  

c on t i nue . 
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Re commendat ion 2 :  S tabi l i zat ion o f  Number o f  Ve terinary Graduates 

The Commi t t ee recommends that e d ucat ional opportuni ties  a t  the 

D . V . M .  leve l be s tabilized at  the current  numbe r .  The numbe r of  

ve terinary g raduates appears t o  be i n  ba lance wi th manpowe r  and s e rvice 

need s .  Schoo l s  adverse ly affec t e d  by the cessation o f  capitation 

funding s hould consider d e creas ing t heir  e n rollment s ,  to ma intain t he 

qual i t y  of  profe ssional t ra ini ng and t o  be abl e  t o  provid e  pos tdoc toral 

tra ining f o r  ve terinarians needed by the non-private-prac t ice sector . 

Inc reases  t o  mee t  reg iona l need s  should be accompanied by decreas e s  in 

regions that a re t r aining ve terinarians i n  excess  of t he i r  own needs . 

Other way s  to stabi li ze ve t erina ry manpower includ e early re t i rement , 

re t raining i n  mi dca reer , a nd p r ograms specif ically d e signed t o  deal 

wi th regional imbalance s  i n  numbe rs of prac t i t ione r s . 

EDUCATIONAL INFLUENCES 

The d emand f o r  veterinarians i n  a c t ivi ties re lated t o  c linical 

pa t ie nt ca re of  anima l s  appea rs no t to  exceed supply through the 

1980s . The policies , admi ss ions c r i teria , and program p r iori t ie s  o f  

the college s of ve terina ry medicine f o r  t h e  la s t  two decad e s  have 

emphasized i ndividual anima l p a t ient c a re . The i ntere s t s  o f  s oc iety 

are  also served by u s i ng ve te rinar ians in ma ny f ield s o the r tha n d i rect 

pa tient c a re . The s t rong basic-s c ience emphasi s  in veterinary 

educat ion , coupled wi th  ski l l  i n  solving c linica l problem s , i s  a 

re source o f  va lue i n  many o ccupat ions . It i s  e s sent ial that ve te rina ry 

med ical educa tors  selec t studen t s  capabl e o f  re spond i ng t o  society ' s 

needs fo r pe rsons i n  these oc cupat ions , c ont inue t o  provide s t rong 

bas i c-sc ience educa t io n , and expo s e  studen t s  t o  the se new oppo rtuni t ie s . 

Recommendat ion 3 :  Ve terinary Medical School Pr ograms 

a .  The Commi t tee recommend s t hat the c o lleges o f  ve terinary 

med i c i ne ad jus t the i r  curricula , admi s s ions criteri a , and cle rkship 

programs t o  meet s oc i e tal  needs i n  e nvi ronmental h ealth p r otect ion,  

food produc t i on and protec t i o n ,  economic produc t iv i t y  i n  anima l-relat ed 

industries , biomedical re search , and animal we lfare , a s  we ll a s  needs 

for cl inical pat ient care o f  anima l s . 
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b .  The Commi t tee recommend s t ha t  na t i ona l g u i d e l ines f o r  p o s t­

doc t o r a l educat i on a l  prog rams at ve t e rina ry c o l l eg e s  be e s ta b l i she d .  

The AVMA Co unc i l  on Educa t ion s hould c r eate o r  s p ons o r  a s p ec ia l  g r oup 

to deve l o p  guide l ine s and eva l ua t e  g radua t e  programs acc o rd i ng t o  tho se 

guide l i ne s . 

POSTDOCTORAL TRA INING SUPPORT 

Po s tdoctoral s p e c ia l i za t ion s hould r e c e ive a d d i t iona l empha s i s . 

Program expans i o n  mus t  be keye d , howeve r ,  t o  t h e  ava i labi l i t y of 

high-q ua l i ty a p p l icant s and t o  t h e  re sourc e s  needed a nd avai lable t o  

p roduce h i g h-qua l i t y  programs . 

The d emand f o r v e t e r i na r i ans wi th p o s tdoc toral s p e c i a l t y  t r a i ning 

wi l l  d epend heavi l y  on federa l leg i s la t i o n  a nd budge t s .  I t  i s  

a n t i c i pa t ed t h a t  d emand f o r  c a pable a nd a p propr i a t e ly t r a ined 

spec ia l i s t s  wi l l  exce ed sup p ly throu gh the 1 9 8 0s . Th i s  dema n d  wi l l  be 

g r e a t e s t  i n  t ox i c o logy , p a thology , l a bo r a t o ry-a n imal med i c ine , and 

re sea rch on d i se a s e  p reve n t i on and hea l t h ca re of foo d-produc i ng 

a n ima l s . One way t o  me e t  t h i s  d emand i s  t h rough t h e  d e ve l opment o f  

comb ined DVM/ PhD programs o f  sho rt e r  dura t i o n .  One mu s t  b e  cautious , 

howeve r , i n  e qua t ing increased d e mand s f o r  s p e c i a l i s t s  w i th wha t 

soc ie ty wi l l  a c t ua l ly suppo rt . Fut u re demand wi l l  a l s o  be inf luenc ed 

by t h e  q ua l i ty o f  t ra i n i ng . Po s td oc tora l  t r a ining o f  ve t e rinarians i s  

a res pons i b i l i t y of t h e  ent i re biome d ic a l  communi t y .  Ve t e r i na ry-s chool 

graduate p rog rams s hould be e va l ua t ed f o rma l ly to encourage h i gh 

s tand a rd s .  

The c o s t s  o f  c ont inuing e d uca t ion a f t e r  the v e t e ri na ry d egree n e ed 

t o  be examined , i n  vi ew o f  t he expec t ed sala ry tha t c a n  be obtaine d  

a f t e r  s uch a d d i t iona l t r a ining . The c u rrent d i spar i ty b e tween s a la r i e s  

o f  ve t e rina rians and t ho s e  o f  o th e r  hea l t h  p rofe ssiona l s  i n  c ompe t i t i o n  

f o r  s im i l a r  j o bs m a y  b e  a ma j o r  d e t e rrent t o  pe rsons c onsidering 

advanc ed spec i a l t y  t ra i n i ng . A combined DVM/ PhD program i s  o ne wa y to 

provide t h i s  t r a ining at a p o tent ially l owe r c o s t . 
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Recommendat ion 4 :  Suppo rt f or Postdoctoral Traini ng 

The Commi t t e e  recommend s tha t postdoctora l traini ng for  

ve terinarians be  g i ven high priori ty f o r  s upport by f ederal and s tate 

government agenci e s  re spons i ble for financi ng highe r  educati on .  

ROLE O F  VE TERINARIANS I N  GOVERNMENT SERVICE 

The f ederal g overnment i s  the  l a rgest  employer o f  veterinarians in 

t he world , employi ng veterinarians in a l l  function s ,  a s  develope d in 

Chapter  6 , and in most o f  t he biomedical d i scipline s ,  a s  s hown in 

Chapt er 11 . 

Government and o ther p o tent ial employe rs o f  veterinarians should be 

encouraged to examine crit ically t he expanded rol e s  tha t ve terinarians 

can as sume ,  the  va lue o f  ve terinarians ' b road t r aining i n  b i omedical 

science s  and hea l t h  care , and the cos t-ef fectivene s s  of  increased use 

of veterina ry s e rvices i n  a l l  the f unc t ional re spons ibi l i t ies a l ready 

described . The unique t raini ng and expe rt i s e  of vete rinarians should 

be empha sized and more widely re cognized , s o  t hat j ob descript ions i n  

gove rnment servi c e  wi ll  ref lec t the ir unique qualif icat ions . More 

rea l i s t i c  gove rnment service ( GS )  rating s  s hould be a s s igned to 

ve terinarians wi t h  special t y  training , to make such pos i t ions mo re 

compe t i t ive wi th o ther employment opport uni t ie s . 

Recommendation 5 :  Inc reased Recogni t ion of  Veterinarians a s  Biomedical 
Sc ient i s t s  

The Commi t tee recommends that use  o f  vete rinarians ' b i omedical 

exper t i se by governme nt agenc i e s  be increased .  Agency head s  shoul d  be 

made aware of the skills , knowledge , and unique qualif icat ions o f  

vet erinarians , whi ch could cont ribute t o  mee t ing t he agenc i e s ' program 

goals and re spons ibi l i t i e s . Tho rough e valuat ion of t he cont r i butions 

and produc t ivi ty of veterina ry biomedic a l  scient is t s  in the field s of 

concern to f ederal a nd s tate  agencies i s  e ncouraged to i nform decisions 

about f uture selec t ion of personne l from among the various health 

professional and paraprofessional manpower re sources . 
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FOOD-ANIMAL VETERINARY PRA CTICE 

Perce ived short age s o f  ve terinarians c ontinue i n  s ome 

l ives tock-produci ng regions o f  the Uni t e d  State s .  Demographic data  

indicate  that numbers of  f ood-animal prac t i t i oners i ncreased l i t t le 

duri ng the la s t  decade . Th e  problem i s  i n  la rg e  pa r t  a mat t er o f  the 

economi cs of food-a nimal veterinary prac t ice . Areas wi th perce ived 

shortag e s  commonly do no t provid e  sat i s fac t o ry remunera tion to 

ve terinarians f o r  services rendered as food-animal ve terinary medicine 

i s  current l y  prac t iced . Some food-anima l prac t ice s enable 

ve terinarians to s upplement their i ncomes t hrough c ompanion-animal 

prac t i c e . Me thods  f o r  providing expanded communi t y  service s ,  and 

thereby providing economically s ound food-animal practice 

opportuni t ie s ,  should be explored . 

Ec onomic mode ls can be useful i n  demons trating t he d e livery by 

vet erinarian s o f  need ed new servic e s  t o  rura l communi tie s and the 

l i ve s t ock i ndus t r i es . Se rvi ces that  can be examined by s uch modeling 

includ e  the marke t i ng o f  agricul t ura l chemical s ,  pharmaceutical s ,  

rodent i c ide& , insec t i cides , l i ve s t ock equipment , and lives tock f eed 

addit ive s and supplement s . Furthe rmore , the offering o f  anima l-heal th 

training c ourses for live s tock producers by loca l veterinarians s hould 

be s tud ied , includ i ng me thod s o f  cour s e  preparation assi stance . For 

modeling s tudies , multidisciplinary re search involving ve terinarians 

and agricultura l  economis t s  shoul d  be encouraged .  Such resea rch would 

of nece s s i ty be based on a thorough unders tanding of market systems . 

Recommendation 6 :  Pa rt i c i pation of  Vet e rinarians i n  Economi c Modeling 
and Agribusine s s  

The Commi t tee re commends that ec onomic models b e  developed for the 

application o f  anima l-heal th experti s e  to the lives tock indus trie s ,  

possibly through the  provi sion o f  expanded c ommunity o r  o ther 

agri busine s s  s ervice s .  Mult idisci plina ry resea rch involvi ng 

ve terinarians and agricultural economis t s  s hould be encouraged . 

Economi c  mode ling i s  one te chnique tha t should be explore d in an effort 

t o  d e l iver ve teri nary s e rvices t o  underserved a reas . 
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APPENDIX A 

REPORT ON THE PRESENT AND ANTICIPATED 

ROLE OF VETERINARY PHARMACOLOGY , 

TOXICOLOGY , AND THE ENVIRONMENTAL 

SCIENCES IN BIOMEDICAL RESEARCH AND 

EDUCATION 

( NOVEMBER 15 , 19 78) : 
CHAPTERS IV , VI , AND VII AND PERTINENT 

REFERENCES 

Prepared by E .  Murl Bailey ( Texas A&M 
Univers ity) , Lloyd E .  Davis ( Univers ity 
of Illino is ) , Ralph W . Fogleman ( Ringoes , 
New Jersey ) , Marvin A.  Norcross ( U . S .  
Food and Drug Adminis t rat ion) , Fred W . 
Oehme ( Kansas State Univers ity) , Samuel 
F . Scheidy ( Bryn Mawr , Pennsylvania) ,  and 
Nicho las H .  Boo th (Univers ity of Georgia) , 
Coordinator .  
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IV.  EXPANDED and/o r  ANTICIPATED ROLES OF 
VETERINARY PHARMACOLOGY , VETERINARY TOXI­
COLOGY , and the VETERINARY ENV IRONMENTAL 

SCIENCES in RELAT ION to PUBLIC HEALTH 

A . Expanded Ro le in Ag ricultural Sc iences . In add i t ion to the 
general inc reasing suppo rt tha t ve t e ri na ry medicine offers the 
agri cul tural sc iences , the increased use of chemicals in agricultural 
prac t i c e  wi l l  demand tha t ve te rina ry pharmaco logy , toxicology , and 
envi ronmental health play an even greater  role wi thin the profession . 
The cur rent t rend in agricultura l prac t i c e  i s  away from the more stable 
less toxic chemi cals to  the use of  less pers i s t ent but highly po i sonous 
compound s in insec t , weed , fungus , and predator contro l .  At the same 
t ime , the pharmaceut ical i ndustry i s  developing more spec i f ic and 
po tent compound s f o r  use in the prevent ion and treatment of l ives tock 
d isease s . Many o f  the se new drugs a re intended for lay use . The 
availability  of su ch pot en t  chemicals to re la t ively untrained personne l 
increases the hazard and potent ial for toxic effec t s . It wi l l  fall to 
vet erina ry pha rmacology and toxicology t o  learn about such potent ially 
t oxic e f fects  and provide t rained ve teri narians t o  handle the 
si tuat ions that may develop from su ch use of chemical s .  

B .  Expanded Ro le in Prevent ion of Human Toxic i t ies . The 
vet e rina ry profession,  e specially specialis t s  i n  pha rmacology and 
toxicology , has an add i t ional impo rt ant ro le in the prevent ion of human 
toxi c i t i e s  f rom the use of agricul tura l  chemi ca l s  and drug s .  This 
public health emphasis  i s  a natura l consequence of  the common use of 
the se po tent chemicals by l ive sto ckmen and o ther agriculturalist s .  The 
expe rimental pharmacolog i s t  and t oxicolog i s t  is i nvaluable i n  
document i ng the effec t s  o f  these chemicals i n  laborato ry animal s ,  and 
in predicting and alert ing the human popula t ion for  poss i ble human 
hazard s .  The toxicologis t ,  who also i s  concerned wi th chemicals 
produced by anima ls that a re potent ially toxic to  humans ( biotoxins ) ,  
i s  also va luable i n  the prevent ion of  human heal th problems by alert i ng  
and consulting wi th publ ic health o f f icials i n  s i tuat ions of  venomous 
animal bite s or  exposure . Poisonous plant s ,  a common source of 
poi soni ng in chi ldren as  wel l  as  adults , must also be recogni zed , 
information concerni ng the ir  ha za rd d i s t ributed , and assis tance offere d  
in ins tances of exposure to  these toxic materials . The ve terinary 
toxicologi s t  and pha rmacolog i s t  play s an important role in public 
heal th by a s s i s t ing prevent ive medicine in reduc ing the human haza rd 
from agricul tura l  chemical s ,  envi ronmenta l  toxins , and anima l and plant 
poi sons . 

C . Expanded Ro le in As sessment of Food Sa fety . It i s  antic ipated 
that ve te rina rians wi l l  be utilized to  a much greater degree in food 
toxicology and hyg iene ( Ru s se l l ,  1 9 7 3 ) . The ve terinarian ' s pre sent 
role in food safe ty i nclud e s  ma j o r  re sponsibilities  in area s of food , 
animal health , inspect ion of  raw food produc t s ,  and protection o f  food 
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from contamination or adulteration during processing ( Lane , 1968) . 
Approximately 1 0% of the t o ta l  numbe r of veterinarians in the Uni ted 
States a re employed e i ther ful l  or pa rt t ime in food inspec tion of some 
t ype ( Commi t tee on Ve teri nary Medical Re search and Education ,  19 7 2 ) . 
Ve terina rians are also servi ng  i n  the food safet y  and nut ri t i on 
programs of the space program of the Na t ional Ae ronautics and Space 
Admini s t ra t ion ( Heidelbaugh et a l . , 1 9 7 3 ) . Al so veterina rians of the 
FDA Bureau of Ve terinary Medicine a re heavi ly involved in safety 
measure s involvi ng anima l feeds ( Van Houweling et a l . , 19 7 7 )  and animal 
drugs (Wagstaf f ,  1 9 7 7 ) . With an i ncrease of chemicals entering the 
environment , it is ant icipated tha t a greater numbe r of ve t erina rians 
wi l l  be needed wi th training in pharmaco logy and toxicology to 
safegua rd again s t  the ent ry of these subs tances  in anima l feed and , 
subsequently , into the human food supply . Bo th the FDA and EPA are 
expected t o  require more ve t erinarians in the future for regulatory 
control purposes . Also , the ro le of ve terinarians in the toxicolog ica l 
evalua tion of drug or chemica l  residues in  s laught er house anima l s  i s  
ant icipated to  increase within t h e  USDA . Th e  USDA i s  no t only 
conce rned wi th protec t i ng the consumer against mis branded meat and mea t 
containing inf e c t ious agent s ,  but i s  also a c t ively involved in safety 
evalua t ions involvi ng the addi t ion of chemical s to  food ; thi s fed eral 
regulatory activity also i nvolves  the expert ise o f  ve teri narians 
( Enge l ,  1 9 7 7 ) . 

D .  Expanded Ro le in Cl inical Toxicology . A recent concern of 
public heal th officia l s  ha s been the hazards  to human heal th associated 
wi th the indiscriminate use of drugs and chemicals in anima ls ,  in the 
human environment ,  and d i rectly on people . Whi le reac t ions such as 
hypersens i t iza t i on may occasional ly be expected due t o  pe sticide use 
around people o r  d i rec t ly on the ski n ,  it is les s recognized that 
potent ially dang erous e f fects  in reducing immune re sponses ,  i n  al tering 
l iver func t i o n ,  in changing body metabolism , and in altering the 
re sistance of the ever-pre sent microorganisms offer add i t ional dangers 
to  human health.  Ce rta i n  antibioti c s  are no torious for producing drug 
re sistant s t rains of  bacteria that c ould produce a resistant popula t ion 
of pathogenic bac teri a .  Such complex interactions , and such va rious 
i ntricate and subt le manipulations of the human bi ochemistry , are areas 
that a re no t often addressed by scientist s .  Veterina ry pha rmacolog ist s 
and toxicologi s t s ,  with their capabi lity o f  utiliz ing experimental 
anima ls and understanding of  the vas t ly differing biochemi s t ry in 
animal species and i t s  re la tionship to human be ing s ,  offer a broad 
capabi li ty f or generating informat ion tha t could be of subs tant ia l he lp 
in reduc ing human health hazard s  due to chemicals and drugs . 

The c lose relationship between human beings and animals has of ten 
led to the occurrence of  poisonings in animals pri or to their  detect ion 
in humans . In such instance s ,  i t  i s  imperat ive that the cl inical and 
diagnostic faci l i t ies of the ve terinarian be accurate and promp t in 

the ir re sponse and diagno s i s  of the chemical  problem in animal s .  The 
well publ icized polybrominated biphenyl ( PBB ) episode in Michigan is an 
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ideal example of such a situa t ion ( Jackson and Halbe rt , 1974 ; Kay , 
19 7 7 ) . Had the diagnosis  of poisoning in a f fected livestock been 
recognized promptly , much subsequent los s  of animals could have bee n  
avoided and t h e  ma jori ty o f  t h e  controversial human health c laims could 
have been prevented . Such d iagnostic capability , however ,  requires 
that a considerable cadre of  scientific  expe rt i se be avai lable and that 
thi s scient ific core be supported wi th adequate diagnostic faci litie s . 
It further requires tha t  a s t rong liaison be made available between the 
vet e rina ry and human heal th professions so that i nformation generated 
in the ve terinary sector can be prompt ly and seri ously considere d  by 
publ ic heal th of ficial s .  The veterina ry t oxicologist  serve s  a major 
role in such a func t ion, s ince hi s prima ry t raining i s  related t o  the 
recogni tion and t reatment of chemical disorders in animal s .  Such 
disaster s ,  which occur wi th alarming frequency , a re potent ially of wide 
concern through the cur rent efficient food d i s t ribut ion channel s  which 
provide our human population wi th i t s  nutri t ion . Adequate ve terinary 
toxicology facilitie s  are vitally needed throughout the Uni ted States 
to protect  the human food chain from potent ial chemical contaminat ion ,  
and t o  detec t animal exposure s  t o  chemicals  so that appropriate  act ions 
may be taken to avoid d i ssemina t ion of s uch contaminated product s  
throughout the human food supply . 

In addit ion t o  pre sent ing publ ic heal th pe rsonnel wi th indicators 
of human haza rd s , a more d i rect  goa l may be played by the veterinarian, 
part icularly the ve terina ry t oxicologist  and c l inician , i n  instances of 
medical eme rgencies or disasters tha t place a serious s train upon the 
available human medical re sources . De live ry of  health care for humans 
in such situations could easily be supplemented by the assis tance of 
ve terinarians . The qualif ications of  ve terinary c linicians , 
toxicologis t s ,  and pha rmacologis t s  who a re fami liar wi th biomedical 
technique s , phys iological monitoring and support , and applicat ion of 
appropria te  medication,  would serve a valuable supportive role to 
physicians dealing wi th ca tas trophes . Such a s s i stance would even be 
more apropos if the particular disaster  invo lved a chemical exposure in 
which animals had previously been involved . Experience gained by 
veterinarians i n  dealing wi th animal cases  would be of great bene f i t  t o  
the human health personnel seeking t o  support and t reat people a f fec t ed 
wi th similar disord er s .  The common sense traini ng and prac t icality 
ins t i l led in graduates of Col leges of Ve terinary Medicine would also be 
of bene f i t  in dealing wi th mas s ive exposure of persons t o  chemical or 
physica l i nsul t and in dealing with such instances on an efficient and 
rational basi s .  

E . Expanded Bo le in Collabora tion wi th Other Health Disciplines . 
The collaboration of ve terinarians , and part icularly veterinary 
pharmacologis t s ,  toxicologis t s  and environmental scient i st s ,  wi th other 
health re la ted a reas i s  an import ant necessity for the continuing 
development of an adequate and comple te  total heal th program for the 
Uni ted States . Each medical discipline i s  uniquely trained in i t s  own 
special t y : i . e . , physi c ians , dent i st s , and nurse s in human medicine , 
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pharmaci s t s  in c linical pha naacy , and veterinarians in animal heal th .  
Ac cording t o  Gi bson ( 1 9 7 5) , a n  M . D . and In terna t ional Ed i tor o f  the 
news magazine , �. " There was never a time when vet e rina ry and human 
medicine needed to be c loser together than they do today . The 
rec iprocity of knowledge i s  extremly important between bo th of these 
vi tal d i sciplines . "  

Col lect ively , the total spec trum of c a re for  our animal and human 
populat ion in thi s country could be fully moni tored and protec ted . The 
i ncreasing intere s t  and necessity for trained personne l in t oxicology , 
howeve r ,  provide s  the vet e rina rian wi th an except iona l  opportuni ty to 
offer hi s unique expert ise . Through d i verse training that includes 
compe tency in anatomy , physio logy , pa thology , pha rmaco logy , toxicology , 
and c linical medicine of a l l  species of animals , the ve te rinarian i s  
e spec ially qual ified t o  perform s tudies inves tiga t ing the toxicity  o f  
foreign chemicals ( xenobiotic s ) . Such s tudies a re always extens ive ly 
conducted in a va rie ty of exper imental animal s ,  and it i s  in thi s area 
that hi s knowledge o f  compa rative physiologica l ,  biological , and 
pa thological changes wi l l  offer the oppo rtuni ty f o r  s igni ficant 
contri butions . 

F .  Expanded Ro le in Tropi cal Medicine . An ant icipated role of 
increasing dimensi on for ve terina ry pharmacologis t s  and toxicologi s t s  
must  al so inc lude re search in tropical medic ine i nvo lving human being s  
and anima l s . S i x  infect ious d i sease s tha t a re almo s t  unknown in the 
United States plague Af rica , Asia , and La tin Ame rica ( Eisenberg , 
19 7 7 ) .  For example , mala ri a af f lic t s  an e s t imated quarter bi llion 
people ; the mosqui to  that spreads it i s  becoming re sis tant to the 
conventional pesticides and the plasmodium to chloroqui n . 
Trypanosomiasis a f flicts  probably 20 mi llion people ; an e f fect ive agent 
agains t e i ther the vector  or the parasite i s  lacking . The t reatment 
for trypanosomiasi s  can be mo re dangerous than the d i sea se . 
Leishmanias i s  c laims some 12  million people and no known t reatment i s  
available . Fi lariasis and onchocerc ias is ( "river blindness " ) infect  
300 mi llion ind ividuals  and treatment of  the se diseases is  
unsucce ssful . Oc ular le sions , which a re the  most s erious re sult o f  
onchoce rcias i s ,  eventually cos t  the vic t ims the i r  eyesight ( Baz in,  
1 9 7 8 ) . 

Schistosomiasis aff licts 2 50 million people ; as  the develop ing 
nations at temp t t o  improve the i r agricultura l  produc t ivi t y  through 
i r rigat ion of cropland , the snail vec tor increases .  Al so , there a re 1 2  
t o  1 5  million ind ividuals who have leprosy ; pre sent therapy o f  the 
di sease re quire s seven years and i s  becoming more complex to control 
because drug-resis tant lepra bac i l l i  have begun t o  appear .  According 
to Ei senberg ( 1 9 7 7 ) , " In the face of  a l l  this , there i s  a c lear mo ral 
imperat ive in developed nat ions f o r  med ica l resea rch in tropical 
d i sease s ,  t o  seek to permit two-third s  of the wo rld ' s populat ion t o  
share in the freedom from pa in and unt ime ly death we have a chieved for 
ourselves . "  
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G . Expanded Role in Envi ronmental  Pharmacology and Toxicology . As 
i ntere s t  c ont inues to  mount in the development of chemical means t o  
control d i sease , increasing concern wi l l  develop f o r  poss ible toxici t y  
involved wi th the use of these new chemicals i n  no t only man but a lso 
in non-ta rget animals and the environment . Thus , prelimina ry studies 
and toxi cological evalua t ions in a wide va riety of  animals a re 
necessary to de termine the scope and severi ty o f any such potential 
dangers . Drug eva lua t ions , safety s tudies , and concern for gene ral 
publ ic and environmental heal th require no t only tha t such evaluations 
be thoroughly and c ompetently performed , but that veterinarians with 
the ir diverse and unique training be ut ilized as the core sc ient is t s  in 
developing , conduc t ing , and evalua t ing such s tud ies . 

There i s  eve ry indicat ion tha t the need for tra ined toxicologists 
and pharmacologi s t s  wi l l  increase and is  occurring j us t  a t  a t ime when 
the funding f or training programs in College s of Ve t erina ry Medicine i s  
decreasing or a t  the be st  s tabilized . Because of the public interest  
tha t wi l l  be  served by generating more trained toxicologi s t s  and pharma­
colog i s t s  with a ve terina ry medical orientat ion , the support for such 
training programs should be increased . It is onl y through the adequate 
support o f  high quality s t udent s that the public interest wi ll be 
served by produci ng adequate numbe rs o f  these  highly trained scient i st s .  

V I .  SUMMARY 

Duri ng the la s t  two to  thre e  decade s ,  disciplines such a s  
ve terinary pharmacology and ve terinary toxicology as well a s  others in 
vet erina ry medicine have contributed greatly to the advancement of 
knowledge in the agricul tura l ,  biomedica l  and envi ronmental sciences . 
De spi te the wel l-documented contributions in advancement of the welfa re 
of  society by these d i sc ipl ines , there a re c r i t ical manpowe r shortages 
of vet erina ry pharmacologis t s  and toxicolog i st s .  Wi th drugs and 
chemicals being used of necessity in  ever increasing quant i t ies  to 
control and treat  animal di sease s  a s  wel l  a s  to  improve animal and crop 
produc tion,  the need to  train more individuals in ve terina ry  
pha rma cology and toxicology become s increasingly apparent . 

Use o f  drugs in animal produc tion ha s expanded to  the degree that  
approximately 80% of a l l  animals produced f or food purpose s rece ive 
medica t ion for pa rt or for mos t  of their lives . Eventually , it  i s  
ant ic ipated that nearly a l l  animal s produced in the United State s for 
food wi ll have rece ived a chemo the rapeut ic or prophylac tic agent of  
some t ype . As  drug and chemical use in animal and crop production 
increase a s  wel l  a s  contamination o f  the environment from chemical 
pol lution , the possibili t y  o f  human exposure to  them is al so 
increa s ing . Consequent ly , que s t ions re lat ing t o  t oxici t ies such a s  
allergenicity , mutagenicity , teratogenici ty and ca rc inogenicity o f  
these re s idual subs tances i n  the food , air , and wa ter supply mus t  be 
answered . Moreover ,  the importance of drug metaboli sm in the target 
species and in the human being ( re sidues consumed in meat , milk and 
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egg s )  for the evaluation of drug safety i s steadily increasing . 
Ve terinary pharmacologis t s  and toxicologists  rout inely make s ignif icant 
contribut ions towa rd the a cquisition of answers to these quest ions 
regard ing the saf ety of the na t ion ' s  f ood supply . This leads to the 
cont inuous improvement in the quality and efficiency in the procurement 
of such inf ormat ion . For example , programs to develop rapid moni to ring 
tes ts  for the detection o f  drug residues in food animals a re 
continually under exploration by veteri nary pharmacologists  and 
toxicologists  in the FDA , USDA and other laboratorie s .  The public  
health duties pe rformed by the ve terinary pharmacologist  and 
toxicologi s t  are , therefore , ex t remely importan t i n  the maintenance of 
quality heal th s tandard s .  It i s  well known that most feeds consumed by 
animal s  and food consumed by human beings contain residual amount s of 
drug or chemical re sidue s .  The potential haza rd s t o  human health in 
thi s situation a re evident ; however ,  at the present there is no known 
case where legal re sidues have produced deleterious effec t s  in human 
beings . Thi s type of safe t y  reco rd i s  no t accidental and can be 
a t tributed to the acqui s i tion of toxicological da ta f rom which the all 
impo rtant ti ssue toleranc e leve l s  for drug or chemical re sidue s a re 
derived . Regulatory agenc ies such as  the FDA , EPA ,  and USDA are 
dependent upon thi s  type o f  informa tion to  insure agains t the 
po ssibility that drugs , pest icide s ,  and chemicals in gene ral do not 
contaminate  the feed and food supply of animals and the human be i ng  
above the e s tabli shed tolerance leve ls .  

Ano ther inc reasingly impo rtant area i n  whi ch ve t erina ry 
pharmacologists  and t oxicologists  a re involved i s  the d e terminat ion of 
the effec t of environmental chemicals and pollutants  upon the 
pharmacokine t ic pa rame ters of drugs as well as  change in toxic i t y  o f  
drugs . I t  i s  we l l  known tha t  drug interact ions occur whi ch ma y  induce 
ext reme al terat ions in the metaboli sm of d rugs . The extent to  which 
chemical contaminant s or xenobiotics in  the environment may be capable 
o f  t riggering interac t i ons following long term or  chronic exposure in 
animals and the human being is e ssent ially unknown . 

It i s  ant icipa ted that the de livery o f  health care for humans , 
part icularly in clinical pharmacology and environmental toxicology wi ll 
be easily complemented by the assistance of ve terinarians . The 
qual if icat ions of  vet e rina ry pha rmacologis t s , toxicologi s t s , and 
clinic ians who are fami liar with biomed ical techniques , physiological 
moni tori ng and support , and application o f  appropriate medication, 
could serve a va luable suppo rt ive role to  physicians dealing wi th ma ss 
heal th catas trophe s .  

Other a reas that are i n  the developaental stage that wi ll require a 
great e r  number of  ve terina ry pharmacologist s and toxicolog i s t s  a re in 
behavioral t oxicology and behavioral neurochemi stry . Al so , in re search 
involving tropica l medicine , veterina ry pha rmacologists  and 
toxicologi s t s  wi ll be in increasing demand by medical laboratories as 
well as the chemical and pha rmaceutical indus t rie s . 

The re are over 4 mi llion recognized chemical compounds in exis tence 

today and nearly 250 , 000 new ones are synthesized annual ly wi th about 
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1000 of these be i ng  marketed each yea r .  It is  estimated tha t JQ-40% of 
all malignant neoplasms i n  the human beiDH a re caused by exogenous and 
environmental factor s .  The uncontro lled entrance of chemicals into the 
environment i s  considered to be an important factor . Consequent ly , the 
need for be tter con trol of toxic subs tances  bas been pointed up by a 
series of  mass health di sasters involving polychlorinated biphenyls , 
polybrominated bi phenyl s ,  mercury , hexachlorobenzene , dioxins , and 
cadmium . The control of t oxic substances has been ini t iated wi th the 
pas sage of the Toxic Substances Contro l  Ac t ( TSCA ) of  19 7 6 .  Wi th 
pa ssage of TSCA a greater number of ve terinary toxicologists  and pharma­
cologis t s  wi ll need to be trained . 

Last but no t leas t is  the important role that veterinary pharma­
cologis t s  and toxicologis t s  con t ribute in the training o f  veterina ry 
medical s t udents as  well as  graduate s tudent s a t  the Master of Sc ience 
and Doc tor of Philosophy level s .  Pharmacology and toxicology have been 
neglec ted d i scipl ines in mos t  colleges of veterinary medic ine and need 
to be upgraded by s taff ing and funding before quali ty t raining programs 
can be establi shed . Regional centers or mul t i-univers ity collabo rative 
programs involving ve terinary medicine , pha rmacy ,  medicine , public 
health and agri culture should be c ons idered to train the 
pha rmacologists  and toxicolog i s t s  required to mee t the needs of soc iety . 

V I I . RE COMMENDATIONS 

Baaed upon a manpowe r survey as wel l  as upon the present and 
anticipa ted roles of ve terinary pharmacology and veterinary t oxicology , 
a greater number of ind ividuals trained in these discipline s is  
re commended to meet the manpower needs o f  the agricultural , biomedical 
and envi ronmental sc ience s .  Specif ically , thi s recommendat ion involve s  
manpower re quirement s f o r  pharmacologi sts and toxicologists i n :  

1 .  Assessment of safe ty and efficacy o f  pharmaceut ical agent s and 
chemicals  for use in agriculture to as sure the product ion of 
an ample and safe  supply of food f or human consumption. 

2 .  Federal regulatory agencie s ,  FDA , EPA and USDA ,  respons ible 
f or enforcement of legi slation enac ted by the Uni ted States 
Congre s s .  The safety and ef ficacy of subs tances f rom 
pha rmaceutics used in  chemo therapy to chemicals added to  food 
or the environment wi th potent ial exposure of animals and 
human beings are regulated by these agencie s .  

3 . Del ivery o f  health care for humans , part icula rly in c linical 
pha rmaco logy and clinical toxicology ; vete rina ry 
pharmacologi s t s ,  toxicologists , and clinic ians who are 
fami lia r wi th biomedical te chnique s ,  physiological moni toring 
and support , and appl ication of appropri ate medicat ion , c ould 
serve a va luable suppo rtive rol e to physic ians dealing wi th 
mass hea lth catastrophes .  

4 .  Research i n  the development o f  pharmaceutics and other 
chemicals fo r  the diagnosis , prevent ion ,  c ontro l and/or 
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t reatment of animal and human di sease s ; also , inc luded a re 
re search s tudies invo lving xenobiotic agent s or pollutant s of  
the environment , tropical medic ine , comparative pha rmacology 
and toxicology involving va rious animal mode ls , behavioral 
pha rmacology , and behavioral neurochemi s t ry .  

5 .  Educat ion o f  ve terinary medical and graduate students in 
pha rmacodynamic s ,  pha rmacokine t ic s ,  clinica l  pharmacolog y and 
environmental toxicology . 
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Coaauaer Produc t Safety 
eo..teeioo ( CPSC) 

EDvir oa.eotel Pr o tect ioo 
AaeDCy (UA) 

IPA 

Leaiela tioo or le&ula tioaa 

Coaa- Pr oduc t Safety Ac t ,  
• •  -Dd•d 

Cluo Air Act , •• -Dded 

Pedenl Iaaec tictde , Puaa1-
c1de aad Rodeoticide Act , 
•• -aded ( or iaiul lev 
vee P . L .  104 , J111111 2 5 ,  
1947) 

Ped•el llat• Pollutioo 
CODttol Act , •• -Dded 
( f il' et lev vee paeeed io 
1952 , wi th OYK 20 public 
lave -adiq the or tatul ) 

lee�ce CODecvatioo aad 
lecDY• Y Act of 1976 
(RCIA) 

*s.Iected p&"DYidooe tallao fro• the le&ielatioo cited .  

Citet ioo 

5 u . s . c .  5314 , 5 3 1 5 ;  
1 5  u . s . c .  2051-2081 
P . L . 92-5 7 3  ( Oct . 2 7 ,  1 9 7 2 ) 
P . L. 94-2 7 3 ;  P . L . 94-284 
P . L .  95-31 9 ;  P . L .  9 5-631 

4 2  u . s . c .  1854 et eeq . 
( 1 9 7 6 )  
42 u . s . c .  7401 ( Supp . III , 
1979) 

7 u . s . c .  1 3 5  et eeq . 

33 u . s . c .  1151 et eeq . 

P . L .  94-580 (Oct . 21 , 1976) 
42 u . s . c. 6901 et eeq . 

Su.aery of Selected Pr ovie iooe • 

'lbie Act vee dea taoed to p&' otect coo•-• aaaioet uar eaeooable 
r ielr. of iojury fr oe hazardoue p&" oduc t e .  It ee tebl iehed the 
Coo•- Pr oduct Safety Co.ai eeioo •• ao iodepeodeot r eaule tory 
co.ateeioo to par for• thie fuoc t ioo , aod author ized the caa.ie­
eioo to coDduct ea fety etudiee eod teete of cooe- p&"oduc t e . 

'lbe 1970 Act aod the 1977 -o�ote affected v ir tually all 
ioduetr ial aod traoepor tat ioo activity , the pr oduct ioo aod uee 
of eoeru , aod r eel eetate developaeot . Ita fuod-otal pur ­
poee vee to p&" otec t  public health b y  cleaoiaa the air . I t  
p&' ovided for cootiouiaa r eeear ch toto the effecte of var ioue 
eubetaacee aDd ac tiv i t iee oo the e tr etoepbc ic o&ooe layer , 
author ized IPA to r eaulete euch eubetaocee , aad required - e  
tbao e dozeD etudiee coocer oiaa air pollut ioo . 

'lbie leatelattoo aave the aover oaeot br oad author i t y  to coo­
ttol paetic tdee aDd other peat lr.iller e ,  aad r equired detailed 
iofor•Uoo oo theae eubeteocee , 1aclud1q labele , claiM to 
be •de , direct iooe for uee , the cheaical for-la , aod tee t 
reeul t e .  

'lb e  • 1 o  object ive o f  the 1 9 7 2  Act vee to "'r ee tore a ad  •io­
teio the cheaical , pbye ical aod bioloaical iotear ity of the 
oetioo ' e  veter e . ·  The lev aleo eet two addi t iooal aoale : 
fiebable aod evt.aable veter e by 1983 aDd eliaiutioo of al l 
polluted d iecharpe toto oeviaable vatere by 1985 . '1'o achieve 
thoee aoale , the lev requir ed all u . s .  iDdue tt tee to uee , by 
July 1 ,  197 7 ,  the "beet pr act icable coottol techDol011 cc ­
r eotly available " for tr eet•ot of diecbaraee . ly July 1 ,  
1983 , 1odue tt 1ee _. e  t o  uee the "beet available tec:haol011 
ecoooatcally achievable . ·  

'lbie Act vee deeia-d to pr DY ide tecboical aad ftuoctal 
aeeietaoce for the developaeot of aaua-ot pleoe aad 
fac 1 U t 1ee for the r ecDYer y of eoeray aDd other reeourcee 
tr oa d iecarded •ter iale aad for the eefe diepoeal of die­
carded •ter iele , eod to r eplete the •oaa-t of 
ba&erdoue veete . It euthK i&ed etudiee oo veate r ecDYery 
aDd ree-ce cooeervauoo . 
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..... ...., 
..... 

EPA 

EPA 

Food aDd Drua 
Adaiaiatrat ioa (FDA) 

Na t ional Iaat ltuta 
of Occupat ional 
Safety aDd Health 
( NIOSH) 

u . s .  Depart-at of 
Aariculture (USDA) 

Lea i a lat ion or legula t iona 
Safe Drt nldaa Water Act , 

aa -nd•d 

Toxic Subatance Control Ac t 

Federal Food , Drua , and 
Co-t ic Ac t , aa -nded 
( oriainal lav waa Food aDd 
Drusa Ac t of 1906 ) 

Koncliaical Laboratory 
Studiea , Good Laboratory 
Pract ice Reaulatioaa 

Occupat ion Sa fety and Heal th 
Ac t of 1970 

Laboratory Aniul Ac t of 
1 966 ; Aaiul We lfare Act of 
1 970 

Citat ion 
21 u . s . c .  349; 42 u . s . c .  
201 , 300f t o  300j-9 

P . L .  94-469 ( Oc t . 1 1 ,  1976) 
1 5  u . s . c . 2601 e t  aeq . 

21 u . s . c .  301-392 

Code of Federal Reaula­
la t ioaa , Ti t le 2 1 ,  Part 
58 

29 u . s . c .  651 
P . L  91-596 

P . L .  89-544 (Aua . 2 4 ,  
1966) 
7 u . s . c .  21 31-21 54 
P . L .  91-2 7 9  ( Dec .  24 , 1970) 
7 u . s . c .  2 1 31 et aeq . 

au...� of Selec ted Proviaioaa 
The 1 4 Safe Driakiaa Water Act d i rected the EPA to eatab­
l i ab nat ional ataadarda aet t i na  .axi.ua allowable lavale 
for certain cbeaical and becterioloaica l  pollutaata ia eo.. 
240 , 000 water ayat•• ( tboee aerviaa -r• thea 25 cuat-re) . 
It authori sed funda for reeearcb and t rainiaa proareae deal­
ill& wi th aafe drinkiD& water and for epactal projec: te and 
d-a• trat ioaa . 

Tbia Ac t vaa deaiaaed to rqulate c-rce and protect b-a 
hea l t h  and the eavi roa.eat by requiriaa teat ina and naceaaary 
uae rea trictioaa oa certain cbeaical aubatancea . It eKpanded 
federa l  rqulat ioa of induat rial and ca..arcial cbeaicala and 
for the f irat ti .. requi red preurket teattna for potent ially 
daaaeroua cbeaicala . 

Tbia lea i alat ioa i oc ludea eateaaive _..._ate reaardtaa the 
purity aDd aafety of food , druse , aDd co .. tica , tncludina 
coatrola and pre-.arket tea t i aa  requi re-ate for cbeaical 
add i t iva a ,  color addit ive a ,  aDd aev dru&• • It iocludea the 
De laney Clavae ia vbicb any cbeatcal additive vaa prohibited 
f r• betas uaed ia tn.aa or aaiul fooda, at any leve l ,  1 f  it 
vaa kaova to cauae cancer vbaa fed to laboratory aaiula .  

Depart .. a t  o f  Health , Educat ion , and Welfare ba a  iaauecl tbia 
aa a f i na l  rule rqard iaa aood laboratory prac t ice in the 
conduc t of aoac Uaical laboratory atudiea. 

The .. jor reapoaa ibility of tbia qeacy i a  to provide reaearcb 
and atandarda-aettiaa aupport and reca..aadat ioaa for worker 
protect ion to the Depart-at of Labor , Occupat ional Safety aDd 
Health Aclaia1 a t rat 1on ( OSHA) under the OSH Act of 1970 aDd 
the Kine Sa fety aDd Health Ac t of 1 9 7 7 ,  aa -aded . The 
Iaa t i t ute alao baa re apoaa t b i l i t y  for the t raiaina of occu­
pat i onal hea l th uapover .  

Laboratory Aa iul Welfare Act o f  1 966 ( P . L .  89-544 ) vaa 
enac ted to prevent the "doanapp i na "  of pet dose and cate 
and their aubaequent reaale for uae ia re.e.rcb , aDd to 
pro.ote buaaae treatuat of dose , cat a ,  and certain other 
laboratory aniula by dealera and reaearcb fac i l it iea . In 
1970 , the Act vaa -nded to include -•t live or dead val'll­
blooded aaiula and to reaulate aabibi tora aDd auction eale a .  
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USDA 

Le&ialat lon or le&ula t l oaa 
lapor tat ion of Cattla and 

Quar ant ine 
Pr evention of Intr oduc t ion 

aod Sp&"ead of Contaaion 
Cattle ,  Sheep , SWine , aad 

Neat e ;  lapor tation Pr o­
hibited in Cer tain Ca••• -
lliader pee t aad Food-aad­
-th Dieeaee 

Iapor tatlon of IU lk aad cr ._ 
Chapter 5 - V tr ueea , aer ... , 

'l'o:dae , etc . 
lap&"DY-nt of Joultr J  0 

PoultrJ l'roducte , aad 
Batcher iea 

Aatt-Boa-choler e Ser oa ead 
Boa-choler a V true Act 

!be SWine Baal th l'rotectioa Ac t  
!b e  'l'ventJ-Iiaht llcMK J.av 
lllpor t  Aat.al Acc-atton 

Act , ae -aded 
!be Purekad Aat.al llutJ­

l'raa-antrJ l'rDYieion of 
Tariff Act of Juae 17 , 
1930 , .. ...... d 

!be a- ea l'rotactioa Act 

Federal Heat Inepect ioa Act 

!be Poultr J  l'roducte Iaepac­
tioa Act , •• -adad 

laaulat1- laprdiq Aaaala 
and Aaa&l l'r aduct e :  

Subchapter A .:. Aat.al Vel­
fare 

Subchapter I - Cooperative 
Control aad 1Z ad1cat1on of 
Uvaetock or PoultrJ Dieeaeee 

Subchapter C - Interatete 
'l'renepor tat ion of Aaiule 
( iaclud1q Pou1 tr J )  ead 
Aaiu1 l'r oduc t a  

Citat ion 
21 u . s . c .  ioi-165 

21 u . s . c .  111-135b 

19 u . s . c .  1 306 

21 u . s . c. 141-149 
21 u . s . c .  1 51-1 58 

7 u . s . c .  449 

7 u . s . c. 851-855 

7 u . s . c .  3801-3812 
45 u . s . c .  71-74 
46 u . s . c. 466a-466b 

19 u . s . c .  1202 , Par t 1 ,  
It- 100 .01 

15 u . s . c. 1823-1831 

19 u . s . c .  1306 
21 u . s . c .  601 at eeq . 

21 u . s . c .  451 et aeq . 

Code of Feder al Resula­
T1 t1e 9, Par te 1-199 

Thia leaielatioa r elatee to tbe Food S.fetJ and Inepection 
Service r equtr-nte for apecieltJ veter ia&r J uar- . 

Theee r esuletione iapact the Alliu1 aad Plant Health Inapection 
Service r equir -nte for epec1a1ty veter iaar J ua,_ 
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yeacy Leate la t toa or leaulet iooe 
Subchapter D - lapor tetioa 

aDd Iapor tat ioa of Auiula 
(tncludiq Poultry) aDd 
AD1ul l'rDClucta 

Subcbapter I - Viruaea • 
.. ... . 'l'o:daa . aDCl 
Aualoaoua l'r oducta ; 
Oraaot- aDCl Vect• • 

lubcbapter C - Aut.al ...... 

lubcbapter 8 - VoluaterJ 
Iupectioa aDCl Certifica­
Uoa llcdce 

Citat ioa au..&ry of Selec ted l'r ovieioae 
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Bi ochemi stry--The chemi s try of o rgani sms and vi tal processe s . The 
field underlies  a l l  ve t erina ry , c l inica l , and basic  life-sc i ence 

activi t ies . 

Clinical Spec ialties--Inc ludes the specialties of ane s thesiology , 

cardiology , clinical pa thology , dent i s t ry ,  interna l medicine , 

neuro logy , oncology , ophthalmology , radiology , surgery , and therio­

genology . 

Envi ronmental Health Sciences--A multidisciplinary applied f ield that 

ha s as i t s  goals  the ident if icat ion of envi ronmental health hazard s  and 

the pro tect ion of humans and animals from these hazard s .  Ha zard s  

include physica l ,  chemica l ,  and biologic subs tance s .  Technique s 

inc lude monitori ng , surveillance , and epidemiologic stud ies . 

Epidemiology and Prevent ive Med icine--The f ield of  study of  the va rious 

fac t ors tha t dete rmine the frequencies and d i s t ribut ions of diseases 

and me thods for their c ontrol and prevent ion .  

Ethology--The scient i f i c  s tudy of animal behavio r ,  particularly in the 

na tura l s ta te , and of the e volut ion of behavior and i t s  biologic 

signi ficance . 

Ge ne t ics--The s tudy of heredity . The science of genetics inc ludes 

basic animal gene t i c s , cytogene t ic s ,  plasmid biology , and applied 

specialties , such as the genetic effect s of select ion, gene t ic 

alt era tion of animal ge rminal or somatic cell s , cloning , and the 

produc tion and t e s t ing of gene t ically engineered product s  of plasmid 

biology . 

lmmunobiology--The s tudy of animal re sponses to fore ign subs tances .  

Thi s  includes  humoral ant ibody-mediated immunity , cell-med iated 

immuni ty , and al lerg ic and autoimmune re sponses to i nfectious and 
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noni nfectious material s .  In pa rticula r ,  ve t erina rians are concerned 

wi th immuni zation of animals against infect ions , wi th ba sic s tudies of 

the immune re sponse , and wi th immunologic  mechanisms in animals as 

models for the study o f  human di sease . 

Laborat o ry-Animal Scienc e and Suppo rt--The knowledge embodied in the 

supply , care , and use of labora tory animal s in tea ching , resea rch , and 

animal testing . Inc ludes anatomy , pa thology , microbiology , 

parasitology , physiology , gene t i c s , behavio r , nu tri tion , and 

re produc t ive biology , as  applied to the animals used . In a biomedical­

research setting , it i s  usually the laborato ry-animal ve terina rian who 

provides the vi tal link be tween the labora tory-animal re sources and the 

resea rch scientist s .  

Mi crobiology--The science o f  microscopic o rgani sms , includ ing bac teria , 

fungi , viruses , ri cke t t s iae , and mycoplasma s .  Ve terina ry mi crobiology 

concerns i t self  primari ly wi th pathogeni c microorgani sms and mo re 

pa rticularly wi t h  the int erac tion o f  organisms and animal s .  

Mo lecular Biology--The sc ience of t he inte rac tion of molecules in o r  

de rived from livi ng system s .  This science underlies and pervade s the 

ent ire f ield o f  health and di sease . Vi rtually all act ivi t ies of  

vet erinarians use the principles of molecula r biology . 

Neuroscience--The b ranch of medical sc ience that d eals wi th the nervous 

sys tem . Sub jec t s  emphasi zed by ve terina rians include charac terization 

of the mechanisms of neural transduc tion, synapt ic pharmacology and 

toxicology , and central nervous sys tem con trol  o f  physiologic  processes 

and behavior . Ve terinarians also c ontri bute to the study of neural 

plas t icit y ;  of d evelopment , regenerat ion , and recove ry o f  func t ion ; and 

of the mechanisms and control of neurologic di sease . 

1 3 3  
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Nutrition--The stud y of  the assimila t ion and utilizat ion of food s .  

Inc ludes the ident i ficat ion and s tudy o f  interact i ons between nutri tion 

and o ther determinant s o f  disease , resea rch on wholesomenes s  of 

alterna t ive sources o f  nutrient s ,  and re lationships among 

food-processing me thod s ,  nutri tiona l quali ty , and di sease . 

Pa ras itology--The s tudy o f  s ingle-c ell and mult icell animal parasi tes 

o f  animals  and man .  Veterina ry parasi tology is  concerned wi th 

parasites  of animals and inc ludes paras ite-host interac tions . 

Pa thology--The s tudy of the s tructural and functiona l change s in 

t i ssues and organs of animals that cause o r a re caused by d i sease . 

Include s alt erat ions in biochemica l and phys iologic mechanisms . 

Pharmacology--The s tudy of drugs in a l l  t heir  aspec ts . Ve terinary 

pha rmacology i s  concerned especially wi th the ac tion of drugs i n  l iving 

systems . 

Phy siology--The science of the f unc t ions of living o rganisms and their 

pa rt s .  Veterina ry physiology dea l s  wi th these funct ions i n  domestic 

live s tock , labora tory animals , and wild animals , and aims t o  increase 

animal heal th and produc t ivi ty . Study of the physiology of animals as 

models o f  human d i sease is an import ant pa rt of  veterina ry physiology . 

Re produc t ive Biology--The s tudy of the product ion of offspring . The 

f ields of fert ility control and augmentat ion are included . Art if icial 

insemination,  synchroni zat ion of estrus , endocrine therapy , 

spermatozoan and ovum gene t ic eng ineering , and ovum and embryo trans­

planta tion a re some of the technique s commonly used . 

1 34 
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Toxicology--The science that deals wi th harmful chemicals in food s and 

the envi ronment . Ve teri nary t oxicology involves all  aspects  of the 

general science , inc luding the development o f  animal model s  for 

monitori ng envi ronmental hazard s .  
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APPENDIX D 

METHODS OF GENERATING TABLES 9-1 and 9-2 

AND SOURCES OF INFORMATION 
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TABLE 9-1 

Tabl e 9-1 reflect s the bes t  availabl e  information on the use of  

veterinarians no t in  private prac t ice 1981 . That no s ingle s ource and 

even no small number of source s could be used to provide these figures 

is s igni f i cant , but takes on greater importance when there i s  a need to  

pro ject  future demand . Time-series data  are essential t o  the 

d evelopment of a predict ive mode l . Such data are generally unavailable 

for veterinarians no t in private  pract ice . 

Specific data s ources for each l ine of  the table follow :  

A.  Academic Ins t i tut ions 

1 .  De partments of  agricul ture , veterinary s cience , and animal 

science and related depa rtments  exclus ive o f  s chools and college s of  

ve terinary medicine--The 2 8 7  veterinarians employed in these 

departments  were identified through persona l contac t s  wi th each s chool 

throughout the country . No s ing le source could be ident ified for this 

information . Reliable t ime-series data were unavailable . 

2 .  S chools of  Dent i s try--The As sociat ion of American Dental 

S chools provided the Commi ttee wi th thi s figure . Time-series data were 

unavailable . 

3 .  S chools  o f  Medicine--The f igure for 1981 was derived by 

examina tion o f  each o f  the current medical-schoo l catalogs t o  identify 

faculty and s upport s taf f holding veterinary degrees . The resulting 

ros t ers  o f  ve terinarians were then mailed t o  the s chool s for 

c onf irmat ion . Te lephone followup was required in a number o f  ins tances 

t o  clarify ambiguities o r  obtain missing data . The result ing numbe r , 

406 , i s  believed t o  be high ly reliable for the 19 80-1981 academic 

year . ( Es t imates o f  time-serie s data can be extrapolated from other 

s ources , a s  explained . )  
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4 .  Schools o f  Os teopa thic Medicine--The As sociation o f  American 

S chools of  Os teopathic  Medicine provided the figure in the table . 

Usable time-serie s data are no t available--the figure for prior years 

has been zero . 

5 .  Colleges o f  Pharmacy--The As sociat ion of American Colleges of  

Pharmacy provided the figure in  the table . The total  number of  

veterinarians who contribute to  the programs of these colleges i s  

notably larger ( 3 0) , bu t the Association indicated that 2 7  of  these 

veterinarians were employed by the colleges on a part-t ime basis only . 

To avoid counting them twice in the table , part-t ime s taff  were 

c onsidered as  being employed e ssent ially full-t ime e lsewhere . Time 

series data were no t readily available . 

6 .  S chools o f  Public Health--The As sociation o f  Schools o f  Public 

Heal th provided the figure in the table . Time-series data  were not 

readily available . 

7 .  Schools and Colleges of Veterinary Medicine--The As sociation 

o f  American Veterinary Medical College s (AAVKC ) has generated an annual 

comparative data report f or over a decade ; it includes numbers of 

facul ty , by s chool . Unfortunately , the report doe s not distinguish 

between faculty members with and wi thout veterinary degrees . 

In 1981 , a total of  3 , 308 faculty members  were listed for the 

American s chools . However , personal contacts  with the schools 

indicated tha t 7 7 . 6% o f  2 , 252 faculty member s  holding the rank o f  

assistant , associate , o r  full professor were veterinarians ; the balance 

had o ther academic degree s .  The 3 , 308 persons listed by the AAVKC 

include all the faculty plus those holding the rank of  instructor , 

lecture r ,  or associate or o ther miscellaneous titles . Interns and 

re sidents are excluded , in  that they are considered to be equivalent to 

gradua t e  s tudent s or pos tdoctoral fellows , because they are still  

pursuing formal training . 

Applicat ion of  the 7 7 . 6% f igure t o  the to tal for 1981 yields the 

figure given in the table , 2 , 56 7 .  Al though those holding academic 
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ti tles below the rank o f  assis tant professor might includ e  a greater 

or smaller percentage o f  veterinarians , reliable information on the 

true percentage i s  unavailable ; tha t  suggests tha t a reasonable 

estimate of the to tal number of veterinarians in this category can be 

obtained by the application of the 7 7 . 6% figure to the AAVMC totals . 

Time-s eries data are available from the AAVMC as described above . 

8 . School s  wi th Programs in Veterinary Technology--Personal 

c ontact with representat ives of a number of the s chools provided the 

estimate in the table . Because only programs accredited by the AVMA 

were inc luded in the tabulation ,  the number i s  pr obably an 

underestimate . The nonac credi ted s chools were excluded , because i t  had 

been demons trated that they seldom employed veterinarians full-time . 

Among the accredited s chool s ,  few employed more than one full-time 

veterinarian , using instead the services of  a number of persons on a 

part-time bas i s . Time-series data  were no t obtained . 

B . Fe deral Government Agencies 

Data on the various government agencies and their departments have 

been obtained from two major sources .  The available data appear t o  be 

reliable . The primary s ource was the Na tional As sociation of Federal 

Veterinarians . Individual data point s obtained from specific  agencies 

were used t o  veri fy i nformation obtained from the As sociat ion , if  

reporting period s or data gaps would resul t i n  ambiguity . Gaps for 

some years were encountered , but t ime-series data were available . 

The number o f  veterinarians employed by the federal government 

makes this an important category in the recognition of employment 

trend s . 

c. S tate Government Agencies 

These data were obtained through personal communication with each 

of the officials in charge of animal-disease control , mea t inspection , 

and veterinary public health in each s tate , as listed in the 1981 
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d irectory o f  the American Ve terinary Medical As sociation • . Time-series 

data were no t readily available . 

D .  Indus try 

Two major s egments of indus try employ s ignificant numbers of 

ve terinarians : the poul try indus t ry and the pharmaceut ical and chemical 

indus try . The estimate in the table for veterinarians employed by the 

poul try indus t ry was obtained from the AVMA s pecialty classif ication 

after consultation with veterinarians in the f ield who felt that these 

figures were reliable . The estimate for the nonpoultry segment was 

obtained by personal communication with Gary R .  Sampson , Secretary of  

the American Association of  Indus trial Veterinarians . Hi s estimat e  was 

conf irmed by extrapolat ion of data published in the A. D .  Li t t le 

report . Al though a f i rm  count i s  not avai lable , this estimate appears 

to  be within acceptable l imits , with respec t to  the ac tual number .  

Time-s eries data  can be obtained on the poul try pathologist s , bu t are 

unavailable for the rest of  the ve terinarians employed in indus try . 

E .  Nonprofi t  Ins t i tutions 

1 .  Humane Societies--Al though no formal records appear to exist  

to  identify the precise  number of  veterinarians employed by the humane 

s ocieties , Phyllis Wright at  the Insti tute for the Study of Animal 

Problems , Humane Society of  the United State s , assured the Commi ttee 

that 300 i s  a good e s timate . 

2 .  Pr imate Centers--The number of  veterinarians employed a t  the 

primate centers has remained quit e  s table for several years at 

approximately 3 3 ,  accord ing to Leo Whitehair of  the Animal Re sources 

Program Branch of the Division of Research Resources , National 

Ins t i tutes of Health . 

3 .  Zoos and Aquariums--The AVMA s pecialty classification was used 

as the source for this figure after consultation with a numbe r of 

people i n  the specialty and cross-referencing of the resul ting values 

wi th specialty association directories .  
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4 .  Private Diagnostic Laboratories--Pe rsonal c ommunica t ion wi th 

the person in charge of  each private  diagnostic  labo ratory , a s  lis ted 

in  the Di rec tory of  Animal Di sease Diagnostic Laboratories , provided the 

e s t ima t e  given in the table . It i s  believed t o  be highly reliable for 

1981 , al though no t ime-se ries data were obtainable . 

TABLE 9-2 

Table 9-2 summarizes t ime-series  data gathered from all available 

sources for  the 11-yr period beginning in 19 70 .  Only ca tegories for 

such da ta covering at  leas t four consecutive years were included , to  

give a reasonable overview of  employment t rend s  in  the non-private­

practic e  segment of  the profession.  The apparent reliability  o f  these 

data varies conside rably , because there is  no uniform collect ing o r  

repo rt ing me thod . 

The following descriptions f or each employment category define the 

spec i f i c  sources and me thod s used t o  comp i l e  the table : 

A .  Academic Ins t i tutions 

1 .  Medic ine--The AAMC ma intains a count of all  veterinarians 

emp loyed as facul ty members  at American s chool s  of medicine . It does 

not include veterinarians who are employed in  nonfaculty roles , s uch as 

directors of  laborato ry-animal facilitie s .  Therefore , the dat a  tapes 

provide a port ion of the total . Calvin Schwabe detai led this 

underrepresentation in hi s 197 2  study and overcame it by personal 

contact wi th each school f o r  a total count . A simi lar approach was 

used f o r  the 1981 data . Comparison of the numbe r obtained by Schwabe 

wi th that provided by the AAMC indicated that the total number of  

veterinarians employed a t  the schools  o f  medicine in 19 7 2  was 67% 

higher than the number l i sted in the faculty roster.  No c omplete count 

exi s t s  for  the years between 197 2 and 1981 , so an estimated t ime series 

was generated by applying the 1 9 7 2  ratio to the faculty-roster values 

provided by the AAMC for the intervening years .  Although this approach 

142 

Copyr ight  © Nat iona l  Academy of  Sc iences.  A l l  r ights  reserved.

Spec ia l ized Veter inary  Manpower  Needs Through 1990
ht tp : / /www.nap.edu/cata log.php?record_ id=19603

http://www.nap.edu/catalog.php?record_id=19603


would no t be expec ted t o  yield a highly reliable figure for any given 

year , i t  does provide trend estimates that can be compared with the 

firm figure obtained for 1981 by examination of the various school 

catalogs and verif ication through direct contact . The es timate for 

1981 would be 460 i n  contras t wi th the 406 derived  from the school s .  

This extent o f  disagreement appears t o  be acceptable , given the methods 

used . Clearly , the ratio  of 1 to 1 . 67 for facult y  vs . total 

veterinarians employed was reasonably cons tant for the years involved . 

2 .  Vet erinary Medicine--As was the case for the s chools of 

medicine , c omplete data were unavailable for veterinary schools over 

these years . The AAVMC collect s extensive data on the facult ies  of  the 

veterinary s chools ,  but does not d i s t inguish between members with and 

wi thout vet erinary degree s .  To de termine what proportion of  all 

faculty members are ve terinarians , each of the schools was contac ted 

for the total number of faculty  members and the number wi th veterinary 

degrees . Fo r 1981 , 7 7 . 6% o f  all  ve terinary-school faculty members were 

veterinarians in the professional ranks . This proport ion was  appl ied 

to  the annual numbers of t otal facul ty members reported by the AAVMC t o 

obtain the f igure s used in Table 9-2 , as explained above for  Table 

9-1 .  As with the medical s chools , these t ime-series f igures represent 

only reasonable e s t ima tes . Collec t ively , the two categories  of 

academic ins t i tut ions employ close to 3 , 000 veterinarians--an 

indicat ion of the importance of  collec ting reliable numbers to  predic t 

future needs . 

B . Federal Government Agencies 

Time-s eries da ta on this large employer are generally available 

through the office s  of the National Association of Federal 

Ve terinarians . To tal employment numbers were readily avai lable for all 

government branche s and for the USDA for mos t years . In addi tion , 

specific figures for FDA, NIH, EPA, and several others could be 

extrac ted . Changes in reporting procedures prevented the 

i dent ificat ion of t ime-s eries data in a number of agencies . In 

general , time-series data appear to  be the mos t  reliable . 
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c. Indus try 
The t ime-serie� f igures for avian pathologis t s  in indus try appear 

to be reasonably accurate , al though precise reporting does not exist . 

The AVMA specialty codes yielded values in close agreement with those 

offered by knowledgeable worker s in  thi s field . Hence , the AVMA 

f igures were used d irectly . 

D .  Nonprof i t  Insti tutions 

The d irectories of  the spec ialty groups that include veterinarians 

at zoos and aquariums were cross-checked to es timate the validity of 

the f igures derived from the AVMA specialty classificat ions for this 

t ime series . Al though no single source currently exi s t s  for 

enumera ting these veterinarians , the f igures derived appear to be quite 

close . Ve terinarians who are part-time consul tants at zoo s  and 

aquariums , but who derive their pr incipal income from o ther sources , 

have been excluded from thi s tabulation.  
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APPENDIX E 

COLLECTIVE DATA ON SOURCES OF VETERINARY EMPLOYMENT 

Table E-1 Colleges and Schools o f  Veterinary Medic ine 

Table E-2 Colleges and Schools of Medicine 

Table E- 3 State Univers ities and Colleges 

Table E-4 State Animal Disease Control 

Table E-5 State Meat Inspect ion 

Table E-6 State Public Heal th Veterinarians 
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TABLE E-1 

Colleges and Schools of Veterizlary Medicine, Fall 1981 
a 

� 
Alabama 

california 

Colorado 

Florida 

Georgia 

Illinois 

Indiana 

Iowa 

ICanaaa 

Louisiana 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

New York 

North Carolina 

Ohio 

Oklahoma 

Oregon 

Pennsylvania 

Tennessee 

Teus 

Virginia 

Washington 

School 

Auburn Univers ity 
Tuakesee Institute 

University of California, Davia 

Colorado State Univers ity , Ft . Collins 

University of Florida, Gainesville 

University of Georgia , Athens 

University of Illinois ,  Urbana 

Purdue University , Lafayette 

Iowa State University , Ames 

ICanaaa State University ,  Manhattan 

Louisiana State Univers ity , Baton Rouge 

Tufts University 

Michisan State University , East Lanainl 

University of Minnesota , St . Paul 

Mississ ippi State University 

University of Missouri,  Columbia 

Cornell University 

North carolina State University , Raleigh 

Ohio State University , Columbus 

Oklahoma State Univers ity , Stillwater 

Oregon State University , Corvallis 

University of Pennsylvania , Philadelphia 

University of Tennessee , Knoxville 

Texas A&M University , Colleae Station 

Virsinia-Maryland Resional Colleae of 
Veterinary Medicine 

Washinston State University , Pullman 

Total 

a Data obtained from individual veterinary schools by mail . 
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No. Faculty Veterizlariana 
(Total No .  Faculty Members) 

95 (110) 
36 (44) 

88 (118) 

75 (152) 

79 (100) 

81 (112) 

72 (92) 

67  ( 79)  

104 (122) 

52 ( 78) 

77 (89) 

35 (72)  

78 (106) 

82 (102) 

37 (46) 

75 (94) 

88 (105) 

29 (43) 

85 (96) 

55 (68) 

22 (27)  

74 (109) 

53 (58) 

90 (112) 

42 (51) 

66 (89)  

1 , 737 (2 , 274) 
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!!!!!. 
Alabama 

Arizona 

Arkansas 

California 

Colorado 

Connecticut 

District of 
Columb ia 

Florida 

Georgia 

Hawaii 

TABLE E-2 

Colleges and Schools of Medicine , Academic Year 1980-198la 

School No . Faculty Veterinarians 

Univers ity of Alabama School of Medicine 11 
University of South Alabama College of 

Medicine 1 

University of Arizona College of Medicine 5 

Univers ity of Arkansas College of Medicine 4 

University of California , Davis , School 
of Medicine 

University of California, Irvine , California 
College of Medicine 

University of California , Los Angeles , 
School of Medicine 

University of California ,  San Diego,  
School of  Medicine 

University of California , San Francisco , 
School of Medicine 

Lama Linda University School of Medicine 
University of Southern California School 

of Medicine 
Stanford University School of Medicine 

Univers ity of Colorado School of Medicine 

Univers ity of Connecticut School of Medicine 
Yale University School of Medicine 

Georgetown University School of Medicine 
George Washington University School of 

Medicine and Health Sciences 
Howard Univers ity College of Medicine 

Univers ity of Florida College of Medicine 
( including FSU-FAMU program) 

Univers ity of Miami School of Medicine 
University of South Florida College of 

Medicine 

Emory University School of Medicine 
Medical College of Georgia School of 

Medicine 
School of Medicine at Morehouse College 

Univers ity of Hawaii John A. Burns School 
of Medicine 

14 7 

1 

1 

5 

3 

4 
1 

7 
0 

2 

1 
9 

1 

1 
7 

6 
0 

2 

4 

3 
1 

1 
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State 

Illino is 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maryland 

Mas sachus etts 

Michigan 

Minnesota 

Miss is s ipp i 

Schoo l No . of Facul ty Veterinarians 

Univers ity of Chicago/ The Prit zker 
Schoo l of Medic ine 

Univers i ty of Heal th Sc iences /The 
Chicago Medical Schoo l 

Univers ity of Illinois College of 
Medicine 

Loyola Univers ity of Chicago Stritch 
School o f  Medic ine 

Northwestern Univers ity Medical School 
Rush Medical College o f  Rush Univers ity 
Southern Illino is Univers ity School o f  

Medic ine 

Indiana Univers i ty School of Medicine 

Un ivers ity of Iowa Co llege of Medic ine 

Univers ity of Kansas School of Medic ine 

Univers ity of Kentucky Co llege of Medicine 
Univers ity of Louisville School of 

Medicine 

Louis iana State Univers ity School of 
Medic ine in New Orleans 

Louis iana State Univers ity School of 
Medicine in Shrevepor t 

Tulane Univers ity School of Medicine 

Johns Hopkins Univers ity School o f  
Medicine 

Univers ity of Maryland School of Medic ine 
Uniformed Services Univers ity of the 

Health Sciences School of Medic ine 

Boston Univers ity Schoo l of Medicine 
Harvard Medical School 
Univers ity of Mass achusetts Medical 

Schoo l 
Tuf ts Univers ity School of Medic ine 

Michigan State Univers ity College of 
Human Medic ine 

University of Michigan Medical Schoo l 
Wayne State Univers ity Schoo l of Medicine 

Mayo Med ical School 
Univers ity of Minneso ta-Duluth Schoo l o f  

Medicine 
Univers ity of Minnesota Medical School­

Minneapo lis 

University o f  Mis s issippi School o f  
Medic ine 

1 4 8  

1 

0 

9 

2 
1 
7 

2 

1 

4 

1 

2 

2 

5 

0 
1 

15 
6 

8 

0 
15 

2 
12 

23 
3 
2 

2 

1 

5 

4 
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� 
Missouri 

Nebraska 

Nevada 

New llalllpshire 

School No .  of Faculty Veterinarians 

Univers ity of Missouri-Columbia 
School of Medicine 2 

Univers ity of Missouri-Kansas City 
School of Medicine 1 

Saint Louis Univers ity School of 
Medicine 4 

Washington University School of 
Medicine 1 

Creighton Univers ity School of 
Medicine 0 

Univers ity of Nebraska College of 
Medicine 0 

University of Nevada , Reno , School of 
Medicine 0 

Dartmouth Medical School 0 
New Jersey College of Medicine and Dentistry of 

New Jersey/New Jersey Medical School 
College of Medicine and Dentistry of 

New Jersey Rutgers Medical School 

New Mexico University of New Mexico School of 
Medicine 

New York Albany Medical College of Union Univers ity 
Albert Einstein College of Medicine of 

Yeshiva Univers ity 
Columb ia University College of Physicians 

and Surgeons 
Cornell University Medical College 
Mount Sinai School of Medicine of the 

City Univers ity of New York 
New York Medical College 
New York University School of Medicine 
University of Roches ter School of 

Medicine and Dentis try 
State University of New York at Buffalo 

School of Medicine 
State University of New York Downstate 

Medical Center College of Medicine 
State University of New York at Stony 

Brook Health Sciences Center School 
of Medicine 

State Univers ity of New York Upstate 
Medical Center College of Medicine 

North Carolina Bowman Gray School of Medicine of Wake 
Forest Univers ity 

Duke Univers ity School of Medicine 
East Carolina University School of Medicine 
University of North Carolina School of 

Medicine 
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1 

1 

2 

1 

6 

1 
3 

3 
4 
4 

6 

4 

5 

2 

1 

9 
2 
1 

4 
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State 

North Dakota 

Ohio 

Oklahoma 

Oregon 

Pennsylvania 

Rhode Island 

South carolina 

South Dakota 

Tennes see 

School No . of  Faculty Veterinarians 

University of North Dakota School of 
Medicine 2 

Case Western Reserve Univers ity 
School of Medicine 4 

Univers ity of Cincinnati College of 
Medicine 8 

Medical College of Ohio at Toledo 3 
Northeas tern Ohio Universities 

College of Medicine 2 
Ohio State University College of 

Medicine 1 
Wright State University School of 

Medicine 2 

Oral Roberts University School of 
Medicine 1 

University of Oklahoma College of 
Medicine 3 

Univers ity of Oregon School of Medicine 

Hahnemann Medical College 
Jefferson Medical College of Thomas 

Jefferson Univers ity 
Medical College of Pennsylvania 
Pennsylvania State University College 

of Medicine 
Univers ity of Pennsylvania School of 

Medicine 
University of Pittsburgh School of 

Medicine 
Temple Univers ity School of Medicine 

Brown University Program in Medicine 

Medical University of South Carolina 
College of Medicine 

Univers ity of South carolina School 
of Medicine 

Univers ity of South Dakota School of 
Medicine 

Eas t Tennessee State Univers ity 
College of Medicine 

Meharry Medical College School of 
Medicine 

Univers ity of Tennessee College of 
Medicine 

Vanderb ilt Univers ity School of Medicine 
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State 

Texas 

Utah 

Vermont 

Virginia 

Washington 

Wes t Virginia 

Wisconsin 

School No . of Faculty Veterinarians 

Baylor College of Medicine 8 
Texas A&M University College of Medicine 0 
Texas Tech University School of Medicine 3 
Univers ity of Texas Southwes tern Medical 

School at Dallas 10 
University of Texas Medical School at 

Galveston 3 
Univers ity of Texas Medical School at 

Hous ton 3 
Univers ity of Texas Medical School at 

San Antonio 4 

Univers ity of Utah College of Medicine 6 

University of Vermont College of Medicine 

Eastern Virginia Medical School 
Virginia Commonwealth Univers ity Medical 

College of Virginia School of Medicine 
University of Virginia School of Medicine 

University of Washington School of Medicine 

Marshall Univers ity School of Medicine 
West Virginia Univers ity School of Medicine 

Medical College of Wiscons in 
Univers ity of Wisconsin Medical School 

Total 

1 

1 

2 
4 

5 

1 
2 

1 
3 

406 

a Data obtained by examining faculty list in medical-school catalogs for 1980-1981 
academic year and confirming numbers of veterinarians by mail or telephone . 
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State 

Alabama 

Arizona 

Arkansas 

California 

Connecticut 

Delaware 

Florida 

Georgia 

Hawaii 

Idaho 

Illinois 

Kentucky 

TABLE E-3 

State University and College Departments of Agriculture , 
Veterinary Science , and Animal Science and Related 

Departments ,  19814 

School and Department No . Faculty Veterinarians 

Tuskegee Ins titute 
Agricultural Sciences 1 
Cooperative Extension Service 1 

University of Arizona , Tucson 
Veterinary Science 7 

Univers ity of Arkansas , Fayetteville 
Animal Sciences 6 

California State Univers ity ,  Fresno 
School of Agriculture 3 

Univers ity of California , Davia 
Extension Service (Agr . )  1 

University of Connecticut , Storrs 
Northeastern Research Center for Wildlife 

Diseases 3 
Pathob iology 13  
Adminis trat ion 1 

University of Delaware , Newark 
Animal Science and Agricultural Biochemistry 
Substation (Georgetown) 

University of Florida, Gainesville 
Animal Science 

Univers ity of Georgia , Athens 
Veterinary Medicine 
Poultry Disease Research Center 

Fort Valley State College , Fort Valley 
Animal Science 

University of Hawaii , Honolulu 
Animal Sciences 

Univers ity of Idaho , Moscow 
Veterinary Science 
Fishery Resources 

Southern Illinois University, Carbondale 
Animal Indus tries 

Murray State University , Hopkinsville 
Veterinary Diagnostic and Research Center 

University of Kentucky , Lexington 
Veterinary Science 
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7 
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State 

Louisiana 

Maine 

Maryland 

Massachusetts 

Michigan 

Missouri 

Montana 

Nebraska 

Nevada 

New Hampshire 

New Jersey 

New York 

North carolina 

School and Department No .  Faculty VeteriDariaus 

McNeese State University , Lake Charles 
Department of Agriculture 1 

Southern University & Agriculture & 
Mechanical College , Baton Rouge 

Animal Science 1 

University of Maine , Orono 
Animal and Veterinary Sciences 2 

University of Maryland , College Park 
Veterinary Science 13 

University of Massachusetts , Amhers t 
Veterinary and Animal Sciences 2 
Substation : Suburban Experiment 

Station - Waltham 1 

Michigan State University ,  East Lansing 
Dairy Science 3 
Department of Agriculture , Laboratory 

Division 4 
Substation : Upper Peninsula Experiment 

Station 1 

Central Missouri State University 
Department of Agriculture 1 

University of Missouri , Columb ia 
Biochemistry (Agr . and Hed . )  1 
Veterinary Science 2 

Montana State University,  Bozeman 
Veterinary Research Laboratory S 

University of Nebraska, Lincoln 
Veterinary Science 13 

University of Nebraska, North Platte 
Veterinary Science Laboratory 1 

University of Nevada, Reno 
Veterinary Medicine 4 

University of New Hampshire , Durham 
Animal Sciences 4 

Rutgers , State University of New Jersey 
Animal Science 4 
Substation : Poultry Pathology Laboratory 1 

Cornell University , Ithaca 
Animal Science 1 

North carolina State University , Raleigh 
Animal Science 1 
Poultry Science 1 

North carolina Agricultural and Technical 
State University , Greensboro 
Animal Science 2 
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North Dakota 

Ohio 

Oklahoma 

Oregon 

Pennsylvania 

Rhode Is land 

School and Department No . Faculty Veterinarians 

North Dakota State Univers ity of 
Agricul ture and Applied Science , 
State u. Station, Fargo 

Veterinary Science 14 

Ohio State Univers ity , Columbus 
Animal Science 3 
Dairy Science 1 
Poultry Science 3 

Ohio Agricul tural Research & Development 
Center , Wooster 

Animal Science 2 
Dairy Science 1 
Poultry Science 3 

Veterinary Science 15 

Oklahoma State Univers ity , Stillwater 
Divis ion of Agriculture 7 

Oregon State Univers ity , Corvallis 
Chemistry (Agr. ) 2 
Laboratory Animal Resources 1 

Pennsylvania State University,  Univers ity 
Park 

Veterinary Science 1 3  

University o f  Rhode Island, Kings ton 
Department of Animal Pathology 3 

South Carolina Clemson University, Clemson 
Animal Science 1 

1 
1 
3 
1 

South Dakota 

Tennessee 

Texas 

Dairy Science 
Food Science 

Livestock-Poultry Health Div. - Elgin 
Poultry Science 

South Dakota State University , Brookings 
Animal Science 
Veterinary Science 

University of Tennessee , Knoxville 
Animal Sc ience 

Southwest Texas State University 
Animal Science 

Texas A&M Univers ity , College Station 
Research Center - Amarillo 
Field Station : Center Poultry Disease 

Laboratory 
Prairie View A&M Univers ity , Prairie View 

Agriculture 
Texas Tech University 

College of Agriculture 
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State 

Utah 

Vermont 

Virginia 

West Virginia 

Wisconsin 

Wyoming 

School and Department 

Utah State University of Agriculture & 
Applied Science , Logan 

Animal , Dairy & Veterinary Sciences 

Univers ity of Vermont , Burlington 
Animal Pathology 

Virginia Polytechnic Inst itute & State 
University , Blacksburg 

Extens ion Service Program 
Virginia State University , Petersburg 

Animal Science 

West Virginia Univers ity , Morgantown 
Divis ion of Animal & Veterinary Science 

University of Wiscons in , Madison 
Veterinary Science 

University of Wyoming, Laramie 
Div. of Microbiology & Veterinary 

Medicine 

Total 

No .  Faculty Veterinarians 

11 

4 

1 

6 

4 

1 7  

__j_ 
287 

a Data obtained from individual ins titutions by mail or telephone . 
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TABLE E-4 

State Animal-Disease Control Off ices , 1971 and 198l a 

No . Staff Veterinarians 

State 1 9 71 1981 

Alabama 11  13  
Alaska 2 2 
Arizona 2 2 
Arkansas 7 7 
California 55  40 

Colorado 3 3 
Connect icut 2 4 
Delaware 1 1 
Florida 19 19 
Georgia 6 6 

Hawaii 1 1  1 1  
Idaho 10 4 
Illinois 20 19 
Indiana 10 12 
Iowa 10 11  

Kans as 3 3 
Kentucky 3 3 
Louis iana 1 3  1 3  
Maine 5 5 
Maryland 11 11 

Mas sachus e t ts 6 6 
Michigan 20 12  
Minnesota 18 13  
Missis s ippi 5 5 
Missour i  9 10 

Mont ana 8 10 
Nebraska 4 8 
Nevada 4 5 
New Hampshire 5 3 
New Jersey 8 8 

New Mexico 1 1 
New York 2 7  17 
Nor th Carolina 2 7  31 
North Dakota 2 2 
Ohio 18 16 

1 5 6  
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State 1971 1981 

Oklahoma 2 4 
Oregon 8 7 
Pennsylvania 25 25 
Rhode Is land 2 1 
South Carol ina 10 10 

South Dakota 2 2 
Tennessee 4 6 
Texas 1 7  1 7  
Utah 1 1 
Vermont 1 0 

Virginia 28 28 
Wash ington 6 7 
Wes t  Virginia 4 4 
Wis cons in 2 3  2 5  
Wyoming 2 2 

Total 501 475 

a Data ob tained from animal-dis ease control office in each s tate . 
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TABLE E-5 

State Meat-Inspec tion Of fices,  19 71 and 198la 

No . S taff Veterinarians 

State 1971  1981 

Alabama 4 3 
Alaska 2 2 
Arizona 3 2 
Arkansas 7 0 
California 5 3  9 

Colorado 1 0 
Delaware 4 1 
Florida 29 29 
Georgia 6 6 
Hawaii 6 4 

Idaho 0 0 
Illinois 15 6 
Indiana 21 21 
Iowa 8 7 
Kansas 5 5 

Louisiana 7 7 
Maine 0 0 
Maryland 8 4 
Massachus e t ts ND 0 
Michigan 24 0 

Minnesota 0 0 
Miss iss ippi 6 6 
Mis souri ND 0 
Nebraska 0 0 
New Mexico 0 0 

New York ND 1 
North Carolina 12 13  
Ohio 22 14 
Oklahoma 5 5 
Rhode Island 0 0 

South Carolina 6 6 
South Dakota 3 2 
Texas 1 7  1 7 
Utah 1 1 
Vermont 2 1 

15 8  
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State 19 71 1981 

Virginia 8 8 
Washington ND 2 
West Virginia 4 4 
Wiscons in 1 3  1 7 
Wyoming ND 2 

Total 302 205 

a Data obtained from meat-inspect ion office in each s tate . ND • no data given . 
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State 

Alabama 

Arizona 

Arkansas 

Cal ifornia 

Colorado 

Florida 

Idaho 

Illino is 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maryland 

Massachus et ts 

Michigan 

Mis souri 

New Jers ey 

New Mexico 

New York 

North Carolina 

Ohio 

Oregon 

Pennsylvania 

South Carolina 

Tennessee 

Texas 

Utah 

Vermont 

TABLE E-6 

State Public Health Veterinarians 

No . 

1971 

1 

2 

1 

4 

1 

6 

1 

2 

1 

2 

1 

2 

1 

1 

2 

5 

2 

0 

0 

7 

1 

1 

8 

1 

0 

0 

10 

1 

1 

Total 65 

Veterinarians 

1981 

1 

2 

1 

4 

1 

6 

1 

2 

1 

1 

1 

2 

1 

1 

2 

5 

2 

0 

1 

7 

1 

1 

7 

1 

1 

0 

10 

1 

1 

65 

a Data ob tained f rom public-health veter inarian o f f ice in each s tate . 
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APPENDIX F 

PROJECTED SURVEY OF VETERINARIANS IN 

BIOMEDICAL RESEARCH, EDUCATION,  AND 

INDUSTRY 
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PROJECTED SURVEY OF VETERINARIANS IN BIOMEDICAL RESEARCH, 
EDUCATION, AND INDUSTRY 

1 . What types of  ins t i tut ions employ veterinarians ( o ther than veterinary 

medical treatment clinics ) ?  How many o f  these ins t itutions conduct b io­

medical resear ch , and at  wha t  level ( indicate b iomedical res earch b udget) ?  

2 .  How many veterinarians are employed in ful l-t ime equivalen ts ( FTE) in 

the above ins titutions ? Indicate the number of veterinarians by FTE in 

teaching , research , adminis tration ,  and s uppor t  s taff , and also show the 

total numbers of FTEs employed in the above categories . This data can b e  

reques ted ret roact ively to show the current trend . Proj ected numb ers can 

be reques ted for the future based on assumpt ions der ived from legislative 

and regulatory direct ives . 

3 .  In the l is t ing of  special ty disciplines ( as in Appendix C) indicate the 

number of veterinarians by FTE funct ioning in thes e  disciplines . If data 

is availab le , please indicate the numb er o f  veterinarians employed as above 

in 19 70 and 19 75 . Pleas e  proj ect the numb er of  vet erinarians that wil l be  

required in these special ties in  1985  and 1990 . 

4 .  For training ins titut ions only . Pleas e indicate the types o f  specialty 

t raining offered ,  including l ength o f  t ime of  programs , degree o f  certifi­

cat ion granted , dis c ipl ine , and the number o f  trainees in each program in 

19 75 and current ly . Pleas e indicate the numb er o f  M . S .  and Ph . D . degrees 

to be  awarded in the above dis cipl ines in 198 3 , 84 , and 85 . 

5 .  Please identify and rate the factors which are likely to limit the 

numb er o f  veterinary pos tdoctorals enrolled in your program currently , and 
in 19 85 . 

This proj e cted survey is shown to indicate some of the ques tions the 
Commit tee saw as po tentially valuable during its s tudy .  Any survey 
actually used would have to b e  modified in terms of the specific purpose 
and time period for the s urvey . 
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APPENDIX G 

VETERINARY SPECIALTY MANPOWER NEEDS 

PROJECTED BY FEDERAL AGENCIES 

FOR 1 985 AND 1990 

Depar tment of Agricul ture 
Agricultural Res earch Service 
Animal and P lant Health Inspection Service 
Food Safety and Inspection Service 

Department of Defens e  

Dep ar tment o f  the Interior 

Environmental P ro te ction Agency 

Food and Drug Admin is t rat ion 

1 6 3  
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-�· .. -;. U n i ted States {�!_1� : Department of 
·�� Agricu l tu re 

Sc ience and 
Education 
Adm i n i strat ion 

Ay.-;.::u l tu ra l  R esearch 
North Centra l R egion 
N at i onal  A n i mal 
D isease Center 

P. O. Box 70 
Ames, I owa 
500 1 0  

DEPARTMENT OF AGRICULTURE - AGRICULTURAL RESEARCH SERVICE 
Apr il 2 ,  1981 

SUBJECT : Recruitment and Reten t ion of Veterinary Sc ient i s t s  and 
Toxicologists 

TO : Clar e Harris 
Act ing Assoc iate Direc tor 

In his memo of January 14 , 1981 , on this subj ect , Dr . Ralph J .  McCracken 
a sked tha t  a needs assessment study be under taken to d e termine the current 
and future s t a f f ing need s for SEA veterinar ians by spec ialization .  Such 
a s tudy wa s und er taken in February . 

My ef fort s wer e  fully coord ina ted with those of Dr . Donald Wit z el to avoid 
dup l ic at i on o f  data d eve loped . I asked line and staff manager s of 16 
laborator ies or programs (At tachment I) to comp l ete a s imple quest ionnair e 
specifying the ir onboard s treng th and proj ect ing their r eal i s t ic need s for 
veter inarians o ther than t oxicolog i s t s  through FY 90 without regard to 
per sonnel c e i l ing s or fund ing l imitat ions . The r e sul ts of this survey are 
summarized (At tachment II) . A table showing the s t r ength and . need s of each 
labora tory or prog ram is also inc lud ed (At t achment I I I ) . 

Each program manager has a cl ear und erstand ing o f  the scient if ic program 
demand s , leadership r equ irement s ,  team- s t af f ing needs and attrit ional 
pre s sures r el a t ing to his pro gram . Their need s proj ec t ions are real ist ic . 
Spec ial izat ion in thi s profession a s  wel l  as in mos t  othe r s  in research 
will cont inue and wil l  int ens ify in the foreseeable futur e .  Recruitment 
and r e tention of vet er inary sc ient i s t s  and toxicolog ists is vital to the 
maintenance of the World leader ship position of the SEA animal heal th 
program . 

Please advise if we can be of fur ther assistance to you on this impor tant 
mat t er .  

���a .G;��a PHILLIP A .  O ' BERRY 
Direc t or 

Attachments 

cc : 
E .  L .  Corley , PAC 
T .  B . Kinney , Jr . '  AR 
w .  I .  Thoma s ,  CR 
M .  R . Greenwood , Ex�en�ion 
M .  D .  Chr i s t en s en ,  Per sonnel 

1 6 4  
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1 .  Dr .  Phillip A .  O ' Berry 
National Animal Disease Center 

2 .  Dr .  Jerry J .  Call i s  
Plum Island Animal Disease Cen t er 

3 .  Dr . W .  s .  Bailey 
Regional Parasite Res . Labor atory 

4 .  Dr .  C .  W .  Beard 
Southeast Poultry Research Labora tory 

5 .  Dr . Harry Her l ich 
Animal Para s itology Ins t i tute 

6 .  Dr . Rober t Ol tj en 
Roman L .  Hruska U . S .  Mea t An imal 

Research Center 

7 .  Dr . Earl J .  Sp lit ter 
SEA/CR 

8 .  Dr . R .  L .  Wit ter 
Regional Poultry Research Laboratory 

9 .  Dr . H .  G .  Pur chase 
NPS-LVS , SEA-AR 

10 . Dr . T .  H .  Blos ser 
PPS , JPE , SEA 

11.  Dr . James W. Deaton 
South Cent ral Pou l t ry Res . Lab . 

12 . Dr . Donald E .  Wit zel 
Vet er inary Toxicology and 

Entomo logy Resea rch Labora tory 

13 . Dr . Lynn James 
Poisonous Plan t s  Labora tory 

14 . Dr . John R. Gorham 
Animal Disease Research Unit 

15 . Dr . T.  E. Wal ton 
Arthropod-borne Animal Dis . Res .  Lab . 

16 . Dr . D ixon D .  Hubbard 
SEA/Ext . 
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A'fTACI IMENT I 
USDA-ARS 

Ames , Iowa 

Greenpor t ,  N . Y .  

Auburn , Alabama 

Athen s , Georg ia 

Bel t sville , Maryland 

Clay Center , Nebra ska 

Wa shing ton , D . C .  

E . Lans ing , Michigan 

Bel t sville , Maryland 

Bel t svil le , Maryland 

Mis s i s s ippi S ta t e , Mis s i s s ipp i 

Co llege S t a t i on , Texas 

Logan , Utah 

Pullman , Wa shing ton 

Denver , Colorado 

Wa sh ing t on ,  D . C .  
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USDA-ARS 
ATTACHMENT l l  

QUESTIONNAIRE ON STAFF NEED S FOR VETERINARIAN S 

I N STRUCTIONS : 

Lo c a t ion -

Re spond ent -

Comp l e t e  the f o l l owing from your und er s t anding o f  
wha t the r e al i s t i c n e e d s  ar e for ve t er inar i an s  a t  
your locat ion o r  in your program wi thout r egar d  f or 
per s onne l  c e i l ing s or fund ing l im i t a t ions . Inc lu d e  
in your proj e c t i on ve t erinar i an s  who may b e  l e a v ing 
federal s ervi c e  and shou l d  be r ep l a c e d . 

16 SEA Locat ions or Pr�grams 

No . on Boar d  - 81 

Spec ial ty FY 8 1  

Nonsp e c i a l i z ed 7 

Bac t er iolog i s t  2 
• 

Phys io l og i s t  1 

Pa tho log i s t  7 

Viro l og i s t  4 

Immuno l og i s t  2 

Para s i t o lo_g i s t  4 

TOTAL 21 

Addi t iona l Ve t er inar ian s  
FY 8 2 - H :>  . FY ::S b - 9 0  

3 2 

4 1 

2 1 

3 4 

9 8 

6 4 

2 2 . . 
00 

29 22 

Ne e d e d  

1 2  

7 

4 

14 

20 

13 

8 

80* 

Remarks 

0 0 0 

*Inc ludes 1 Veter inary En t omolog i s t  and 1 Vet er inary Ep i d emio logis t 
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I Additional 

1 Veteriaariaa Veterinarian& 
on Reeded n 81 

Proar- Board II B Ph Pa v 

lW)C 33 2 1 1 2 

PIADC 20 2 

Auburn 1 

Athena 6 

Belt &rill& 1* 1 1 

MARC 1 1 1 

CR 6 Ex t .  1 2 

� Eaat tanaiaa 4 

liPS 4 1 

PPS 0 1 

Miaa . State 0 

Ta: . A6K 2 

Loaan 1 1 

Pullua . 3 

Deaver 4 

Total 81 7 2 

*Kuttler vlll 10 to Pullua 
**1 IDta.olosiat , 1 Epid�oloaiat 

1D dditioo to thoae abcMl 

1 

1 

1 

1 

1 7 4 

26 

Addit ional 

Veterinarian& 
Reeded n 82-85 

I p II B Ph Pa 

1 3 

1 

1 1 1 

1 

1 1 

1 1 

1 

1 

1 

1 

1 

2 4 3 4 2 3 

29 

II • llonapecialiaed 
B • Bacteriolosiat 

Ph • Phyaioloaiat 
Pa • Patbolosiat 

v I 

1 

.5 3 

1 

1 

1 

1 1 

1 

9 6 

p II 

1 

2 1 

2 2 

ArrACHMENT III 

Addit ional 
Veterinarian& 

Reeded n 86-90 
B Ph Pa v I 

1 2 

.5 2 

1 

1 

2 
. 

1 1 1 1 

1 1 4 8 4 

22 

V • Viroloaiat 
I • �oloaiat 

p 

1 

1 

2 

P � Paraaitoloaiat 

II 

2 

1 

1 

1 

! 

1 

1 

1 

1 

12 

Total Add itional 
Veterinarian& 

Reeded n 81-90 
B Ph Pa v I p Total 

.5 . 2  1 .5 1.5 ! 

12 6 2 21 

1 1 1 2 .5 

1 1 2 

1 1 1 4 

1 1 1 1 .5 

3 . 

1 1 2 

1 2 

1 

1 1 

4 4 

1 2 

1 2 2 2 7 

1 1 1 6** 

7 4 14 20 13 8 10 
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• Un ited States 
Department of 
Agriculture 

Animal and 
Plant Health 
Inspection Service 

Federal Bldg. 
Hyattsvi l le, MD 20782 

DEPARTMENT OF AGRICULTURE - ANIMAL AND PLANT HEALTH INSPECTION SERVICE 

Dr . w. Jean Dodds , Chai rman 
Commi t tee on Veterinary Medical Science 
National Research Council 
As sembly of Life Sciences 
2 1 0 1  Cons t i tution Avenue 
Washington ,  D . C .  204 1 8  

Dear Dr . Dodds : 

fEB 2 6 t 98t 

Dr . Harry c .  Mussman has asked that I respond to your November 1 2 ,  1 980 , request 
for information on veter inary medical science manpower needs in the Animal and 
Plant Health Inspec tion Service , u. s .  Department of Agricul ture . 

Following is our response to your questionnaire : 

Quest ion I . A. 

Leg islat ion that impacts Animal and Plant Health Inspect ion Service requirements 
for specialty veterinary manpower is contained in Chapters 4 and 5, United 
States Code Annotated ( U . S . C . ) ,  Ti tle 2 1 , Food and Drugs sections 1 to 800 ; 
Title 1 9 ,  u . s . c .  sect ion 1 306 ; the Improvement of Poul try , Poultry Products , 
and Hatcheries , ( 7  u. s . c .  section 449 ) ;  the An t i-Hog-Cholera Serum and 
Hog-Cholera Virus Act , ( 7  u . s . c .  sect ions 851  - 85 5 ) ;  the Swine Health 
Protect ion Act , ( 7  u. s . c .  sections 380 1 - 38 1 2 ) ; the Twenty-Eight Hour Law , 
( 4 5  u . s . c .  sect ions 7 1  - 7 4 ) ; the Export Animal Accommodat ion Act ,  as amended ,  
( 4 6  u. s . c .  sect ions 466a - 466b) ; the Purebred animal duty-free-entry provis ion 
of Tariff Ac t of June 1 7 ,  1 93 0 ,  as amended , ( 1 9  u . s . c .  1 202 , Part 1 ,  Item 
1 00 . 0 1 ) ;  the Animal Wel fare Ac t ,  as amended , ( 7  u. s . c .  sect ions 2 1 3 1  - 2 1 56 ) ;  
and the Horse Protection Act , ( 1 5  u. s . c .  sections 1 823 - 1 8 3 1 ) ,  as follows : 

Importat ion of Cattle and Quarant ine 
( 2 1  u . s . c .  sections 1 0 1  - 1 0 5 )  

Prevent i on o f  Introduction and Spread of Contag ion 
( 2 1  u . s . c .  sections 1 1 1  - 1 35b) 

Cattle , shee p ,  swine , and meats ; importation prohibited in cer tain 
cases - Rinderpest and foot-and-mouth disease 
( 1 9  u . s . c .  sec tion 1 306 ) 

Importat ion of Milk and Cream 
( 2 1  u. s . c .  sections 1 4 1  - 1 49 )  

Chapter 5 - Viruses , Serums , Toxins , Etc . 
( 2 1  u . s . c .  sections 1 5 1  - 1 58 )  

16 8 
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Dr .  w. Jean Dodds 

r.provement of Poul try , Poul try Products , and Hatcheries 
(7 u . s . c .  section 449 ) 

Anti-Hog-Cholera Serua and Hog-Cholera Virus Act 
( 7  u. s . c .  sections 85 1 - 855 ) 

The Swine Heal th Protection Act 
(7 u . s . c .  sec tions 3801 - 381 2 )  

The Twenty-Eight Hour Law 
( 45 u . s . c .  sect ions 7 1  - 7 4 )  

Export Animal Acc0111111odation Act ,  a s  amended 
( 46 u . s . c .  sections 466a - 466b) 

USDA-APHIS 

2 

The Purebred animal duty-free-entry provision of Tariff Act of June 
1 7 ,  1 930 , as amended 
( 1 9  u . s . c .  1 202 , Part 1 ,  Itea 1 00 . 01 ) 

The Animal Welfare Act , as amended 
( 7 u . s . c .  sections 2 1 3 1  - 2 1 56 )  

The Horse Protection Act 
( 1 5  u . s . c .  sections 1 823  - 1 83 1 ) 

Regulations that impact Animal and Plant Health Inspection Service requirements 
for special ty veterinary manpower are contained in the Code of Federal Regula­
tions , Title 9 , Animals and Animal Products , Parts 1 to 1 9 9 ,  as follows : 

Subchapter A - Animal Welfare 

Subchapter B - Cooperative Control and Eradication of Livestock or 
Poultry Diseases 

Subchapter C - Interstate Transportation of Animals ( Including 
Poultry) and Animal Products 

Subchapter D - Exportat ion and Importation of Animals ( Including 
Poul try) and Animal Products 

Subchapter E - Viruses , Serums , Toxins , and Analogous Products ; 
Organisms and Vectors 

Subchapter F - Poultry Improvement 

Subchapter G - Animal Breeds 

Subchapter H - Voluntary Inspection and Certification Service 

169 
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USDA-APHIS 
Dr . w. Jean Dodds 3 

guestion I . B .  

We do not ant icipate any new legislat ion and/or regulations to be passed and/or 
implemented during fiscal 1 98 1 . 

9!!est ion I I . A .  - Present Staffins Levels 

SJ:!ecialti Number EmJ:!lOied Educational Level Grade Level 

Animal Care 3 DVM - 3 GS-1 4  ( 1 )  
GS- 1 3  ( 1 )  
GS- 1 2  ( 1 )  

Brucellosis 
Epidemiology 1 HS - 1 GS-1 4  ( 1 )  

Brucellosis 
Eradicat ion 4 DVM - 4 GS- 1 5  ( 1 )  

GS- 1 4  ( 3 )  

Epidemiology 544 PhD. - 4 SES ( 2 )  
(General ) HS - 84 GS-1 5 ( 7 )  

DVM - 456 GS-1 4  ( 49)  
GS- 1 3  ( 7 0 )  
GS-1 2  (358)  
GS-1 1 ( 3 5 )  
GS-09 ( 2 3 )  

Laboratory Animal 1 PhD . - 1 GM-1 3  ( 1 )  
Medicine 

Management 5 LLD . - 1 SES ( 1 )  
PhD. - 1 GM- 1 4  ( 4 )  
DVM - 3 

Microbiology 29 PhD. - 1 5  GS-1 5  ( 6 )  
HS - 14 GS-14  ( 1 1 )  

GS-1 3 ( 8 )  
GS- 1 2  ( 3 )  
GS- 1 1  ( 1 )  

Miscellaneous 
Diseases 1 DVM - 1 GS-1 3 ( 1 )  

Parasitology 1 PhD. - 1 GM-1 4  ( 1 )  

Pathology 1 2  PhD. - 1 0  GM-1 5 ( 2 )  
HS - 1 GM-1 4  ( 3 )  
DVM - 1 GM-1 3 ( 2 )  

GS-1 2 ( 3 )  
GS-1 1 ( 1 )  
GS-09 ( 1 )  
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USDA-APHIS 
Dr .  w. Jean Dodds 4 

Poultry Disease 1 DVM - 1 GS-14 ( 1 ) 

Swine Brucellosis and 
Tuberculosis 2 DVM - 2 GS-1 4 ( 2 ) 

Toxicology 2 PhD. - 2 GS- 1 4  ( 1 ) 
GS-1 2 ( 1 ) 

Tuberculosis 1 DVM - 1 GS-1 4  ( 1 ) 
Epidemiology 

Tuberculosis 1 DVM - 1 GS-1 4  ( 1 ) 
Eradicat ion 

Question II . B .  - Projected In-Ceiling Needs 

1 985 

SJ!!C ialt:f Number Em2loled Educational Level Grade Level 

Administration 1 MS - 1 GS- 1 5  ( 1 ) 

Animal Science 1 MS - 1 GS-1 3 ( 1 ) 

Exotic Animals 1 MS - 1 GS-1 4  ( 1 ) 

Laboratory Animals 1 MS - 1 GS-1 4 ( 1 ) 

Miscellaneous 2 MS - 2 GS- 1 4  ( 2 )  
Diseases 

Pathology 1 MS - 1 GS-1 4 ( 1 ) 

Physiology 1 MS - 1 GS-1 4  ( 1 ) 

1 990 

Administration 2 MS - 2 GS- 1 5  ( 1 ) 
GS-1 4  ( 1 )  

Animal Science 2 MS - 2 GS- 1 4  ( 2 )  

Bird Special ist 1 MS - 1 GS-14  ( 1 ) 

Exotic Animals 1 MS - 1 GS-14  ( 1 ) 

Laboratory Animal s 1 MS - 1 GS-14 ( 1 ) 

Pathology 1 MS - 1 GS-14  ( 1 ) 

Physiology 1 MS - 1 GS-14  ( 1 ) 

1 7 1  
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Dr . w. Jean Dodds 

Question I I . C .  - Desired Staffing Levels 

USDA-APHIS 
s 

Our desired staffing levels for 1 985 and 1 990 are the sum total of II . A. plus 
II . B .  

Question I I . D .  - Justification 

Manpower project ions are based on informal discussions . 

Question III  - Impact 

A. Industry 

1 .  Current { a ) At tending veterinarians for 1 , 100 research establish­
ments . { b ) Practicing veterinarians to service and advise 4 , 000 animal dealers 
and 1 , 200 animal exhibitors . 

2 .  By 1 985 , numbers of types of establishment s  covered by the Animal 
Wel fare Act are expected to increase to the following levels : 1 , 600 research 
establ ishments , 5 , 000 dealers , and 1 , 500 exhibitors . In addit ion , coverage of 
certain farm animal operations will increase demand on farm animal practice . 

3. By 1 990 : 
2 , 000 research establishments 

1 0 , 000 dealers 
2 , 000 exhibitors 

Addit ional coverage of bird facilities , pet shops , guard dog facilities , publ ic 
animal shel ters , intens ive poultry , hog and calf operations , truck transporta­
tion of livestock, and animal fight ing ventures .  

B .  State 

No important impact proj ec ted . 

c .  Educational Institut ions 

No important impact projected . 

Question IV . - Newly Expanding Roles 

A. 1 .  Need for more rigidly controlled animal tests has contributed to the 
need for more specialized expertise in laboratory animal medicine . 

2 .  New advances in immunological techniques have contributed t o  the need 
for addit ional spec ialists in immunology. 

3 .  Increased importance of toxic disease has contributed t o  the need for 
specialt ies in pathotoxicology . 

1 7 2  
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B. Hone . 

QueStion v .  - Constraints 

USDA-APHIS 

6 

The major constraint is in co.peting salary-wise with industry and academia in 
the initial hiring of previously trained specialists . As a result , moat veteri­
narians are hired by the National Veterinary Services Laboratories (HVSL) 

before they obtain specialty training and then are provided training on a part­
time basis at government expense .  This is time consuming and , in the long run , 
an inefficient way to obtain the expertise needed in a speciali zed facility 
such as HVSL. 

These replies were developed in consultation with Chief Staff Officers , 
Regional Directors , and other key manageaent officials within Veterinary 
Services , Animal and Plant Health Inspection Service . 

I trust the responses provided to your questionnaire will assist you in your 
study entitled "The Implication of Legislation and Regulations on the Heed for 
Veterinary Manpower . "  If I can provide additional assistance , please let me 
know. 

Sincerely , 

� �  
Direc�; · 

Ruman Resources Division 
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Food Safety 
and Inspection 
SeNioe 

Washington, D. C. 
20250 

Bu ilding 3 1 8  C 1 AllC Ea s t  
Be l t sv i l l e , MD 20705 

DEPARTMENT OF AGRICULTURE - FOOD SAFETY AND INSPECTION SERVICE 

J une Ewing 
National Acad emy o f  S c ienc e s  
2 1 01 Cons t i t u t ion Ave . , N .  w .  
Washing ton , D .  c .  2 04 1 8  

Dear Ms .  Ewing : 

November 3 ,  1 982 

In response to your telephoned reque st for informa t i on : 

The Sc ience un i t  of the Food Sa fety Inspec tion Service empl oy s 19 graduate 
veter inar ians in the fo l lowing s pecial i t i e s . 

Veter inary Patho l ogi s t  - 1 0  
E ight have ma sters d egrees in patho logy 

One of the se is ACVP c er t i f ied 
One ma s t e r s  degree in para sito logy 
One Ph . D  in poul t ry pa tho logy 

Ve ter inary Immunologi st - 3 
One po s t  doc torate ma s ters degree in biomedical engineer ing 
One ma s t e r s  degree in pharmacology and Ph . D  in physiological 

chemi stry 
One ma s t e r s  degree in parasitology 

Veter inary Epidemiologi s t  - 5 
One Ph . D  in mi crobiology 
One Ph . D  in virology 
Two masters of pub lic health 

Scient i fic Manager - 1 
Ve ter inary Toxi cologi s t  - 2 

I hope this info rma t ion wi l l  be use ful to you in compl e t ing your pro je c t . 

Yours t rul y , �
-

a 

�e

.

ig�� f ���!c��r
L 

Pathology & Epidemiology Div i sion 

1 7 4  
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• United States 
Department of 
Agriculture 

Food Safety 
and Inspection 
Service 

Dr .  w. Jean Doclcls , Clulirun 

\Vashlnglon, D. C. 
20250 

eo..!ssion on Veterinary Meclies l Scienee 
Rationa l Researeh Center 
2 101 Cons ti tution Avenue 
Washington , D . c .  20418 

Dear . Dr .  Dodcls : 

NOV 1 6  1982 

Lis t ecl below is the breakclovn of the Veterinarian oeeupa tiona in 
Scienee, Pood Bafety ancl Inspection Serviee,  Unitecl States Departaent 
of Aarieulture . 

Ruaber 

Adminis tra tive 6 

Patholol)' 10 

Epide.iology s 

Serolol)' 2 

Rea idue 1 

Total 24 

Sineerely , 

lt:�t 
Residue Eva lua tion and �:�Ding Division 

1 75 

Copyright © National Academy of Sciences. All rights reserved.

Specialized Veterinary Manpower Needs Through 1990
http://www.nap.edu/catalog.php?record_id=19603

http://www.nap.edu/catalog.php?record_id=19603


DEPARTMENT OF DEFEN S E  

DATA REQUESTE D REGARD ING TH E I MPLI CAT I ON S  OF LEG I SLAT ION AN D 
REGULAT I ONS ON TH E N EED FOR VE TER I NARY MAN POWER 

I Leg i s l a t i on/r eg u la t i on s  i mp ac t i n g upon r e q u i r emen t s  for sp ec i a l ty ­
t r a i ne d  v e te r i n a r i a n s :  

A .  A n i ma l  We l f a r e  Ac t - USDA 
B .  Good Labor a to r y  P r a c t i c e s  Re g u la t i on s  - FDA 
C .  Tox i c  S u b s ta n c e s  Co n t r o l  A c t - EPA 
D .  Fed e r a l  I n sec t i c i d e , F u n g i c i d e , a n d  Rod e n t i c i d e  Ac t - E PA 
E .  Con s umer P r od u c ts S a fe ty Ac t - C PSC 
F .  Or g an i z a t i on for Economi c Coop e r a t i on and Dev e lopmen t  -

USA s i g n a to r y  w i th 2 3  o th e r  c ou n t r i e s 

I I  S ta f f i ng Lev e l s  - Spec i a l ty -t r a i n e d  v e te r i n a r i an s  
A .  P r e se n t  s ta f f i ng 

1 .  By spec i a l ty 
See Table 1 

2 .  Ed uc a t i on a l  Lev e l  
S e e  Tab l e  2 

3 .  Rank/G-S L e v e l  
S e e  Table 3 

B .  I n -c e i l i ng need s for 1 9 8 5  a n d  
1 .  B y  spec i a l ty - 1 9 8 5  

S e e  Table 4 
2 .  Ed u c a t i on a l  L e v e l  - 19 8 5  

S e e  Table 5 
3 .  Ran k/G-S L e v e l  - 1 9 8 5  

S e e  Table 6 
4 .  By spec i a l ty - 1 9 9 0  

S e e  Table 7 
5 .  Educa t i on a l  Lev e l  - 19 9 0  

S e e  Table 8 
6 .  Rank/G-S Lev e l  - 1 9 9 0  

S e e  Table 9 

1 9 9 0  

C .  De s i r ed s t a f f i ng for 1 9 8 5  a n d  1 9 9 0  
1 .  By spec i a l ty - 1 9 8 5  . 

S e e  Table 1 0  
2 .  Educ a t i on a l  Lev e l  - 1 9 8 5  

S e e  Table 1 1  
3 .  Ra n k/G - S  Le v e l  - 1 9 8 5  

s e e  Ta b l e  1 2  
4 .  B y  sp ec i a l ty - 1 9 9 0  

See Tab l e  1 3  
5 .  Ed u c a t i on a l  Lev e l  - 1 9 9 0  

S e e  Table 1 4  
6 .  Ran k/G-S L e v e l  - 1 9 9 0  

S e e  Table 1 5  

1 7 6  
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OOD 

D .  J u s t i f i ca ti on for Above Da ta 
1 .  Mi li tary manpower su rveys of r e se a r ch and f i e ld 

fac i li t i e s  have i denti fi ed both au thor i zed and r equi r ed manpowe r 
levels addressi ng each speci alty area . The DOD cu r r ently has 
requi r emen ts approxi mate ly 1 6 '  above tha t  au thor i zed . .The allocation 
of au thor i zed slots i s  gover ned by manpowe r c e i l i n g s  imposed upon 
DOD/Ind i v i dual serv i ce s/Medi cal Depar tment s , e tc .  

2 .  The present s ta f f i ng levels i nd i c a te those speci a l i t i e s  
au thor i zed th roughou t th e se rvice s .  The R & D  posi t i on s  r eflect a 
un i ver sa l r equ i r emen t  for speci a l ty-t r a i n i ng , e i ther  by ach i e v ement 
of board cer ti fi cat i on or g r aduate deg r ee .  The publi c  health­
or i ented ( publi c hea l th and food technology)  posi t i ons r e flect pr e se n t  
board cer ti fi ed/g raduate-lev el r equi r emen ts wi th i n  th e au thor i z ed 
f i e ld streng th .  

3 . The 19 8 5  and 1 9 9 0  i n-ce i li ng need s a r e  based upon 
cu r r e n t  DOD g u i dance of. approx i ma te ly 2' i nc r ea se for 1 9 8 5  
and 2 '  above tha t  for 1 9 9 0 . 

4 .  The desi r ed sta f f i ng level for eca s t s  we r e  g enera ted by 
applyi ng the c u r r en t  vete r i nary shor tfall w i th i n  the USAMRDC 
( 1 10 requi r ed ; 95 author i z ed ) to the r ema i nd e r  of DOD speci a l i zed 
t ra i n i ng-r equi r ed pos i t i on s .  It shou ld be noted tha t  there a r e  
cur r ently on ly 8 4  i nd i vi duals avai lable t o  f i l l  the 9 5  a u thor i z ed 
posi t i on s .  I n  add i t i on ,  a potenti a lly mor e reali s ti c  forecast  
r e fl ec ts a 2 '  g rowth per year  betwe en now and 1 9 9 0  in  l i e u  of  
the 2 '  per  5 -yea r s  g rowth unde r current  manpowe r -constr a i nt 
g u i dance . 

s .  As DOD i s  c u r r ently under Cong r e s s i onal manda te to : 
( a )  aboli sh the USAF ve ter i nary Corps ( accompli shed Ma r ch 1 9 8 0 ) ; 
( b) c i v i li an i z e  1 0 2  R&D posi t i ons by the end of FY 8 3 ; ( c )  r educe 
uni formed end s t r eng th to 3 3 9  off i ce r s  by the end of FY 8 3 7  the DOD 
ve ter i nary manpower needs a r e  presented wi thou t speci f i c  r eg a rd to 
mi li t a ry or c i v i li an sta tu s .  The S u r g eon Gene r a l  of the Army and th e 
other Ser v i ce s  have g one on record sta ti ng the i mp r obabi l i ti e s ,  
i mprac ticali t i e s ,  and j eopardy to DOD R&D prog r ams of 
of c i v i li ani z i ng 5 4 ' of i ts veter i nary R&D posi t i on s .  

6 .  A s  noted above , the uni formed end s t r eng th o f  the Army 
Ve te r i na r y  Corps i s  to be 3 3 9 off i ce r s  by the e nd of FY 8 3 . Th er e 
are  thus 16 2 mi li tary pos i t i ons not r equi r i ng c i v i l i an-speci a l ty 
tr a i ni ng beyond the DVM lev e l .  Those posi t i on s  r epresent pr i ma r i ly 
new o f f i c e r s  on ac t i v e  duty and those on ex tend ed du ty and 
fulf i lli ng duty tr a i n i ng requi r emen t s  wi th i n  DOD/g over nment prog r ams . 

• 7 .  Mi li tary requi r ements and th e i r p r i or i ti e s  unde rgo both 
shor t- and long -term fluctua t i on s ,  i mpac t i ng upon spec i f i c  demand for 
spec i ali z ed profe s s i onals . Thus , the for ec a s t  number s and spr ead 
th roughou t the spec i alty areas are cur r en t  e s tima te s ba sed upon known 
or li k ely mi s s ion areas of biomed i ca l  r e se a rch wi th i n  DOD . The se da ta 
shou ld not be constr u ed as o f f i ci a l  DOD pro j ec t i on s  but r a ther  as be st 
estima te s formu la ted for th e pu rpose s of th i s con tract e f for t .  

1 7 7  
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DOD 

I I I  N/A for DOD 

IV Newly expand i ng role s for spec i a l ty-tr a i ned 
A .  1 .  Toxi cology 

2 .  Physi o logy 
3 .  Env i r onmenta l S c i ence s  
4 . Ma r i ne mamma ls 
5 .  P sychology/behav i or a l  sc i ences 
6 .  Re sea rch manag ement 

B. 1 .  Tox i cology 
2 .  Phy si o log y 
3 .  Env i r onmental S c i enc e s  
4 . Ma r i ne mamma ls 
5 .  P sychology/behav ioral s c i ences 
6 .  Re se a r c h  manag emen t  

vete r i n a r i an s  
13 

_21 
3 
0 
1 

1 3  

2 
3 
1 
2 
4 
2 

V Con s t r a i nts upon acqui s i t i on/r e te n t i on of spec i a l ty-t r a i ned 
v e te r i na r i an s :  

A .  DOD/Cong r e s s i ona lly mand a te d  reduction o f  mi li t a ry 
v e te r i nary se rv i c e . 

B .  Ci v i li an i z a ti on o f  1 0 2  mi li tary R&D posi t i ons by end 
of PY 8 3 .  

C .  Gover nmen ta l non-par i ty wi th c i v i li an s a la r i e s .  
D .  Imposi t i on o f  manpower and h i r i ng cei l i ng s .  
B .  Reduced g rowth of R&D budg e t  i n  DoD li f e  sci ences fi e ld s .  
P .  Eng i neer i ng/log i s t i ca l  con s t r a i n t s  k eep Do D  r e search 

· faci li t i e s  beh i nd g r owth and sophi s t i c a t i on en joyed i n  
p r i v a te sec tor . 

G .  DoD proc u r emen t sy s tem no t d e s i g ned to suppor t v i able 
·bi ome d i c a l  r e search e f for t i n  t i me ly fa sh i on . 
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DOD-PRESENT VETERINARY STAFFING LEVEL 

Table 1 - Speci alty 
Labor atory Animal Medicine 
Vete r i nary Pathology 
Toxi cology 
Rad iobio logy 
Phy siology 
Surgery 
Ecology/Envi r onmenta l  Sci ence 
Mi crobio logy 
Psychology 
Publi c Hea lth 
Food Technology 

Table 2 - Educa tional Level 

Labor a tory Animal Medicine 
Ve te r i nary Pathology 
Toxi cology 
Rad i obi ology 
Physiology 
Surgery 
Ecology/Env i ronmenta l Sci ence 
Mi crobi ology 
Psychology 
Publi c Hea lth 
Food Technology 

MS 
5 4  
49 
10 

2 
15 
13 

2 
7 
1 

70 
19 

"'RT 

Table 3 - Rank/GS Level 

0 3/GS-1 1 0 4/GS 1 2 
Labor a tory An i ma l  Med i c i ne 10 19 
ve te r i nary Pathology 20 2 1  
Toxi cology 3 4 
Rad i obiology 1 
Physiology 7 7 
surgery 7 4 
Ecology/Envi ronmenta l Sci ence 1 
Mi crobi ology 3 9 
Psychology 1 
Pu61i c Hea lth 2 14 
Pood Technology _a_ .....lD.. 

54 9 1  

Total ..2.1.9.. 

179 

54 
59 . 
n ·  

3 
2 1 ' 
1 3  

3 
2 1  

1 
7 1  
20 

"27T 

PhD 
0 

10 
3 
1 
6 
0 
1 

14 
0 
1 
1 

n-

0 5/GS-14 
18 
1 3  

3 
1 
4 
1 
1 
7 

3 1  
_J_ 
8 6 

0 6/GS- 1 5  
7 
5 
3 
1 
3 
1 
1 
2 

2 4 
_J.._ 
4 8  

C o p y r i g h t  ©  N a t i o n a l  A c a d e m y  o f  S c i e n c e s .  A l l  r i g h t s  r e s e r v e d .

S p e c i a l i z e d  V e t e r i n a r y  M a n p o w e r  N e e d s  T h r o u g h  1 9 9 0
h t t p : / / w w w . n a p . e d u / c a t a l o g . p h p ? r e c o r d _ i d = 1 9 6 0 3

http://www.nap.edu/catalog.php?record_id=19603


DOD - IN-CEILING VETERINARY STAFFING NEEDS - 1 9 8 5  

Table 4 - Spec i a l ty 
Labor a tory An i ma l  Medi c i ne 
ve te r i nary P athology 
Toxicology 
Rad iobi ology 
Phy si o logy 
Surgery 
Ecology/Envi ronmen tal Sci ence 
Mi crobi ology 
Psychology 
Publi c Health 
Food Technology 

Table 5 - Educa tional Requi r emen ts 
MS 

Labora tory Ani mal Med i c i ne 
Ve te r i nary Pathology 
Toxi cology 
Rad i obiology 
Phy si o logy 
Surgery 
Ecology/Env i ronmental Sci ence 
Mi crobiology 
Psychology 
Publi c Hea l th 
Food Technology 

55 
39 

8 
2 

15 
13 

0 
6 
1 

70 
17 

'2"26 

Table 6 - Rank/GS Level 
03/GS-1 1  0 4/GS-12 

Labor a tory Ani mal Medi c i ne 10 19 
ve te r i nary Pathology 20 21 
Toxi cology 3 4 
Rad i obiology 1 
Physiology 6 8 
Surgery 6 5 
Ecology/Env i r onmenta l  Sci ence 1 
Mi c robiology 3 9 
Psychology 1 
Publi c Health 2 15 
Food Technology 2 _9 

52 9 3  

55  
60 . 
1 4 -

3 
2 2 -
1 3  

3 
2 1 

1 
7 1  
18 

-sr 

PhD 
0 

21  
6 
1 
7 
0 
3 

15  
0 

· 1  
1 

55 

0 5/GS-1 4 
18 
13 

4 
1 
5 
1 
1 
7 

3 1  
6 

87 
TOta l .nJ.. 
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8 
6 
3 
1 
3 
1 
1 
2 

23 
1 

49 
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DOD - IN-cEILING VETERINARY STAFFING REEDS - 1990 
Table 7 - Spec i a lty 

Labora tory Animal Medicine 
Vete r i nary Pathology 
Toxi cology 
Rad i obiology 
Physiology 
Surgery 
Ecology/Env ironmental Sci ence 
Mi crobi ology 
Psychology 
Publi c Health 
Food Technology 

Table 8 - Educationa l Requi rements 

Labor a tory Anima l  Medicine 
Ve ter i nary Pathology 
Toxi cology 
Rad iobiology 
Physiology 
Surgery 
Ecology/Envi ronmental Sci ence 
Mi crobi ology 
Psychology 
Publi c Hea lth 
Food Technology 

MS 
56 
39 

8 
2 

15 
13 

0 
6 
1 

70 
14 

224 

Table 9 - Rank/GS Level 
0 3/GS-11 04/GS-1 2 

Labora tory Ani ma l  Medi c i ne 10 19 
Ve ter i nary Pathology 20 21 
Toxi cology 3 4 
Rad iobiology 
Physiology 5 8 
surgery 6 4 
Ecology/Envi r onmen ta l Sci ence 1 
Mi crobiology 2 8 
Psychology 
Publi c Hea lth 8 13  
Food Technology _.a. 5 

56 8 3  

Total 28 2 

181 

5 6  
· 6 1  
-15 

3 •  
·2 3 
1 3 

3 
21 

1 
. 7 1  
1 5  

282 

PhD 
0 

22 
7 
1 
8 
0 
3 

1 5  
0 
1 
1 

""'Sf' 

0 5/GS- 1 4  
18 
1 3  

4 
2 
6 
2 
1 
9 
1 

30 
7 

9 3 

0 6/GS-1 5 
9 
7 
4 
1 
4 
1 
1 
2 

20 
1 

-str 
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DOD - DESI RED VETERINARY STAFFING LEVELS - 1 9 8 5  

Table 10 - Spec i alty 
Labora tory Ani ma l  Medi c i ne 
ve te r i nary P athology 
Toxi cology 
Rad iobi ology 
Phy s i o logy 
surg ery 
Ecology/Env i ronmen tal Sci ence 
Mi crobiology 
Psychology 
Publi c Hea l th 
Food Technology 

Table 1 1  - Educa tional 

Labor a tory Ani ma l  Med i c i ne 
Ve ter i nary P a thology 
Tox icology 
Rad i obi o logy 
Phy siology 
Surgery 
Ecology/Env i ronmental Sci ence 
Mi c robi ology 
Psychology 
Publi c Hea lth 
Food Tech nology 

Requi r ements 
MS 
6 4  
49 
10 

3 
18 
15 

1 
9 
1 

70 
_l1 
257 

Table 12 - Rank/GS Level 
03/GS-11 04/GS-1 2  

Labor a tory Anima l  Med i c i ne 
Ve te r i nary Pathology 
Tox i cology 

14 22 
25 24 

3 5 
Rad iobi ology 
Phy si ology 
surgery 
Ecology/Env i r onmental Sci ence 
Mi crobi ology 
Psychology 
P ubli c Hea lth 
Food Technology 

1 1 
8 8 
7 4 

1 
3 10 

2 15 
_.2_ J. 
6 5  9 9  

. 6 4  
- 70 

16 
- 4 

2 5  
1 5  

4 
24 

1 
7 1  

JJL 
312  

PhD 
0 

2 1  
6 
1 
7 
0 
3 

15 
0 
1 

___J,_ 
5 5  

0 5/GS-14 
20 
15 

4 
1 
5 
2 
2 
8 
1 

31  
_i. 
9 5 

Total � 

182 

0 6/GS-15 
8 
6 
4 
1 
4 
2 
1 
3 

23  
� 
5 3  
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DOD - DES IRED VETERINARY STAFFING HEEDS - 1990  
Table 1 3 - Speci alty 

Labora tory Animal Medici ne 
Ve te r i nary Pathology 

· 

Toxicology 
Rad iobiology 
Physiology 
surgery 
Ecology/Envi ronmental Sci ence 
Mi crobiology 
Psychology 
Publi c Hea lth 
Food Technology 

Table 14 - Educati onal Regui r emen ts 

Labor a tory Animal Medicine 
ve ter i nary Pathology 
Tox i cology 
Rad iobi ology 
Phy si ology 
Surgery 
Ecology/Envi ronmenta l Science 
Mi crobiology 
Psychology 
Publi c Health 
Food Technology 

MS 
69 
50 
13 

3 
20 
14 

2 
5 
2 

70 
_ll 
26 2 

Table 15 - Rank/GS Level 
03/GS-11 0 4/GS-12 

Labora tory Ani mal Med i c i ne 
Vete r i nary Pathology 
Toxi cology 

11 25 
18 27 

8 5 
2 Rad i obiology 

P hy si ology 
surgery 
Ecology/Envi ronmen ta l Sci ence 
Mi crobiology 
Psychology 
Publi c Health 
Food Technology 

9 10 
5 6 
1 2 
1 8 

1 
8 13 
2 6 

63  10 5 

Total 3 4 0  

183 

69 
75 

. 23 
- 4 
3 3  

:.. 17 
6 

24  
3 

7 1  
1 5  

340 

PhD 
0 

2 5  
10 

1 
1 3  

3 
4 

19  
1 
1 

..J 
78 

0 5/GS-1 4  
2 1  
21 

5 
1 
8 
3 
1 

10 
1 

30 
6 

.107 

0 6/GS-1 5 
12 

9 
5 
1 
6 
3 
2 
5 
1 

20 
1 

6 5  
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DEPARTMENT OF THE I NT ERIOR 

Re s po n s e  from Na t i ona l W i l d l i fe Hea l th la bora tory 

1 .  Le g i s l a t i on and r e gu l a t i ons tha t impact upon the FWS wi th re spect to 
requi reme n t s  f or s p e c i a l ty-t ra ined ve t e rinary manpowe r .  

u .  

The An i ma l  We l f are Ac t i s  the only legia lat i on we perce ive aa 
having any impac t  upon our need for ve t e r i na ry  aervi ces . Howeve r .  
the s e  aervices may be provided und•r cont ract ra ther than employ­
ment of in-hous e s t af f .  

St a f f ing leve l s  o f  ve t e r i na ry manpower 

A. Pre s e nt s t a f f ing l e ve l s  

Name Educ a t i onal Level CS Level 
Dr:"'""L. Locke Dvu .  B . s .  c s  1 3  

D r .  L o  S i e gf r ied DVM . Ph . D. cs 1 3  
D r .  R .  St roud DVM . M. s .  c s  1 3  
D r .  R .  Lange DVlt . M . s . cs 1 2  

Dr. s .  Schme l ing DVM . M . s .  cs 9 
D r .  J .  Ca rpent e r  DVM . M. s .  c s  1 3  
Dr . c .  Franzen DVM . B . s .  cs 1 2  

B .  Pro j e c t e d  ce i l i ng nee d s  for 1 985 and 1 990 

No change f r om above 

c. De s i red a t a f f ing leve l a  for 1 985 and 1 990 

Specialty 
Pa thology . Wild l i f e  
Di sease Spec ial i s t  
Pathology 
Pa thology 
Pathology . Wild l i f e  
Di aeaae Spec ial i s t  
Animal health 
An imal hea l th 
Pathology 

No change f rom above . For the mos t part a ve t e r inary degree ia not 
required for the type s of pos i t ions ut il ized by the rws . Our expe r i ence 
has shown that ve t e r inar ians that do not alao have apec1a l i z ed training 
in wil d l i f e  ecology do not have the perapective neceaaary to mee t the 
needs of our programs . The only area whe re a vete r inary deg ree i a  
required ia in the area o f  animal health. Thia i a  a very l imited area 
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INTERIOR 

Page two 

of involvement wi thin the FWS . Field diagnost ician pos i t ions can a l so 
be a t  be f i l l ed by ve t e rinarians provided they a re also well grounded in 
w i l d l i f e  ecol ogy . He re aaain the numbe r of pos i t ions is very l imi ted 
and a iven the choice of a DVM with no training in wil dl i f e , or a Ph . D .  
that hal spe c ial i &ed in wildl ife d isease we woul d  take the Ph . D .  

»• Jus t i f i ca t ions o f  the above da ta . 

None ava i l able 

1 1 1 .  Es t iaa te iap•� t o f  fede ral aaency act iv i ty on non-f ede ral aanpower 
requi re .. nts by apecial ty . 

FWS ac t iv i t i e s  involving veter inarian• are ina igni f i cant in terms of aan­
powe r ut i l ilat ion. Therefore , it ia unl ike ly that we impact on Indus t ry , 
S t a t e , or Educat ional lna t i tut iona at the preaent t i•e , nor that we wil l 
in 1985 1 or 1 990.  

IV . Spe c i fy job dea c r i p t i ona and types of t ra inina beyond the DVH which might 
s a t i s fy newly expand in& rolea for vete rinarians in the bio.edical ac ience s . 

We aee no expanded role s for vete r inarians within the rws beyond current 
ut i l i &a t i on. Wildlife trained ve t e r ina rians a re far •ore va luable to us 
than non-wi ldl ife t ra ined individua l • ·  Howeve r ,  job opportunit iea are 
quite l imited ( 1  or 2 indivi dual• each 2 yeara due to turnover ) , the refor e , 

we do no t see thia as an area of nee d tha t would jua t ify an expanded 
t r a i ning program. One ac�ool of veterinary .. dicine with a good program 
in wil d l i f e  diseases coul d aatiafy all our needa .. ny t imea over. 

v . De s c ri be c on s t ra ints on the acquiait ion and retention of apecial t y­
trained veterina ry aanpower i n  the rws . 

There are no const ra int• on the acqu i a i t ion of vete rinarians that ao 
beyond OPH regul a t ions tha t apply to al l potent ia l employees .  Salary 
l imi t a t i ons do not .. ke us compet i t ive wi th induatry for spe c i a l t i e s  
such as pa t hology and mi c r obiol ogy and I ince research po s i t ions gene ral ly 
requi re a Ph . D. , a DVlt-Ph. D. ia a l ao o f t en beyond our aalary range .  
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leaponse from Patuxent Wild life Research Center to 
Hemorandum , ''Ve t er inary Manpower" (12/11/80 , Smith) 

I .  See aubmiss ion from Nat ional Wildlife Health Laboratory 

II . A (1) ODe Resea rch Hi stopathologist 
Two Research Vet er inarians 

(i) One is PhD 
Two are MS plus DVM 

(3) ODe GS-12 
Two GS-13 

• qo change 

c .  no chanae 

D .  R/A 

III . R/A 

IV .  A. Histopathology (DVM not requ ired) - one PhD 
Veter inary Services - part t ime of two { MS 
Endangered Spec ies - part t tme of one plus 
IDvironmental Pollutants - part time of one DVM 

B .  none 

v .  Bone 
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ENV IRONMENTAL PROTECTION AGENCY 

Su rvey on Ve ter in a ry Spe c i a l i s t s  Empl oyed by the Env i ronme n t a l  
Prot e c t ion Ag e n cy 

I .  Leg i s l a t ion and Rea u l a t ion s t h a t  I mpa c t  EPA o n  Requ i r eme n t s  
for Spe c i a l ty - tr a ined Ve te r in a ry Manpower 

A .  Ex i s t ing Leg i s l a t ion and Reg u l a t i on s 

Tox i c  Subs t a n c e s  Con trol Act 

,. 
.:. 

Fed e r a l  I n s e ct i c ide , Fu ng i c id e , and Rod e n t i c id e  Act 
C l e an A i r  A c t 
S a f e  Dr ink ing Wa t er Act 
Re sou r ce Con serv a t ion and Re cov e ry Act 
Fed e r a l  Wa t e r  Po l l u t ion Con t ro l A c t  

B .  Leg i s l a t ion and Reg u l a t ion s an t i c ipa t ed t o  be pa s sed and/or 
impl emen t ed d u r ing FY 81 
Non e ant i c ipat ed 

I I . St a f f i ng Level s o f  Spe c i a l ty - t r a in e d  Ve t er in ary 
Manpowe r 

A .  Pr e se n t  S t a f f i ng Leve l s  - 2 2  t o t a l 

1 .  Tox i co l ogy ( i n c l ud i ng r ad i ob i o l ogy ) - 13  
a .  Grade * 

cc o 6  - 6 
GS 1 6  - 1 
GS 1 5  - 4 
GS 1 4  - 1 
G S 9  - 1 

b .  Dea r e e s  po s t  - DVM ( h ig h e s t ) 
PhD or eq u i v a l e n t - 5 
MS/MPH - 5 
None - 3 

2 .  Patho l ogy - 5 

a .  Grade 
S ES - 1 
CC 0 6  - 2 
G S 1 5 - 2 

b .  Oea r e e s  po st - DVM ( h i g h e s t ) 
PhD - 2 
M S  - 3 

3 .  Ep idem i o l ogy - 3 
a .  G r a d e  

CC 0 6  - 1 
CC 0 4  - 2 
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b .  Deg r e e s  po s t  - DVM ( h ig h e s t ) 
MPH - 3 

4 .  Labo r a tory An ima l Med i c ine - 1 

a .  Grade - CC 0 6  

b .  Deg ree s po s t  - DVM - None 

EPA 

* CC • Comm i s s ioned Corps o f  Publ i c  H e a l th S e r v i ce .  For compa r a ­
b i l i ty t o  C iv i l Serv i ce G S  r a t i ng s , CC 0 6  i s  equ iv a l en t  to 
GS1 5/ 1 6/ 1 7/SES : CC 0 5  to GS1 4/ 1 5 :  CC 0 4  to GS 1 3 / 1 4 . 

B .  Proj e c t ion s for 1 9 8 5  and 1 9 9 0  • .  No pro j e ct i on s  ava i l ab l e . 
Howe v e r , b e s t  e s t ima t e s  for 1 9 8 5  wou l d ind i ca t e  abo u t  s ame 
l ev e l  o f  s t a f f ing w i th some g rowth ( 1 0 - 2 0 % ) po s s ibl e by 1 9 9 0 . 

c .  De s i r ed s t a f f ing l eve l s  for 1 9 8 5  and 1 9 9 0 .  
No prog r am d o cume n t s  i nd i c a t e  s u ch breakdown for v e t e r i n a r y  -
spe c i a l i s t s .  

D .  No manpowe r s t ud i e s  are ava i l abl e re f l e c t ing  chang e s  i n  EPA 
prog r ams n ow u n d erway . 

I I I . Imo a c t  o f  f ed e r a l  aQ e n cy a ct iv i ty on non - f ed e r a l manpowe r  
requ i r eme n t s  b y  spe c i a l ty 

No a n a l y s i s  h a s  been prepared reg ard i n g  th e  impa c t  o f  EPA 
reg u l a t ion s on non- f e d e r a l  manpower requ i reme n t s . A s t udy 
r eg ard ing imp a c t  o f  TSCA is  pl anned for 1 9 8 1 - 8 2 .  W i th the 
imp l emen t a t ion of TSCA prog r ams on te s t ing under  S e c t ion 4 and 
n o t i f i ca t ion u n d e r  S e c t ion 5 ,  it  is  an t i c i p a t ed  th a t  an i n c r e a sed 
n eed for s c i en t i s t s  w i l l  occu r  i n  t e s t ing and h a zard a s s e s sme n t  
ro l e s . 

IV . Job d e s cr iot ion s and type t r a i n ing beyon d the Doc tor o f  
Ve te r i n ary Med i c i ne deQ ree wh i ch m iQ h t  s a t i sfy newl v 
expand i na ro l e s  for ve t e r in a r ian s in the b iomed ica l s c i e n c � s 

A .  Ro l e s  and Ve te r i n a r i an s  f i l l ing po s i t ion s :  P rog r am Manaa e ­
men t - sev e r a l  ve ter inar i an s  are  curren t l y  prog r am man ag e r s :  
v e t e r i n a r i a n s  h av ing spe c i a l i zed t r a i n ing cou l d  qu a l i fy for 
o t h e r  manageme n t  po s i t ion s now f i l l ed by other hea l th 
d i s c i p l in e s .  

R i s k  A s se s sme n t  - th i s  i s  a mu l t i -d i s c ipl ine a ct iv i ty in  
wh 1 c h  many v e t e r i n a r i an s  curren t l y  p l ay a rol e .  Ve t e r i n a r i a n s  
cou l d  h ave mo re impo r t a n ce i n  th i s  a r e a  w i th spe c i a l i zed 
t r a i n ing i n  compa r a t ive tox i co l og y , p a t h o l og y  and s t a t i s t i c s .  
Mo s t  EPA v e t e r i n a r i a n s  a re invol ved in cer ta i n  a spe c t s  o f  r i sk 
a s s e s smen t now . 
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EPA 

Tox i cology - approx ima t e ly 4 0  tox i co l o9 i s t s  are empl oyed a t  
the EPA i n c l ud in9 1 3  ve ter i n a r i a n s w i th tox i co l 09y tra i n in9 . 
Ne a r l y  al l are at GS 1 4  l e ve l  or h i9 h e r . Nearly a l l  non ­
ve te r inar i an tox i col09 y  pos i t i on s  cou ld be f i l l ed by 
veter i n a ry tox i colo9 i s t s . 

Other Med i c i n e(Heal th S c ience D i s c ipl i n e s - Curren t l y  EPA 
employs approx 1ma t e l y  900 s c ie n t i s t s  in var ious d i s c i pl ine s , 
perhaps h a l f of wh i ch are i n  h e a l th a r e a s ,  e . 9 . pharma co l o9 y , 
m i crob iol o9 y , pa thol09 y , ·phy s i o l o9 y , 9 en e t i cs ,  env i ronmen t a l  
he a l th , e t c .  Many of the se ( pe r h aps 1 0 - 2 0 1 ) cou l d  b e  manned 
by v e t e r i n a r i a n s  w i th spe c i a l i zed tra i n in9 . 

V .  Con s t r a i n t s  on acqu i s i t ion and r e ten t ion of spe c i a l ty -
tr a i ned ve t e r in arv manpower a t  EPA 

Th ere are no unu su a l  con s tra in t s  spe c i f i c to ve ter inar i an s  a s  
s u ch .  Re cru i tmen t  and r e t e n t ion probl ems a t  EPA h ave 9 e n er a l l y  
r e s u l ted from the ph i l osoph i ca l  d i f fe ren ce s some t ime s seen be t we e n  
s c i en t i s t s  a n d  adm i n i s t r a tors pe cu l i a r  t o  mo s t  re9 u l a tory a9 e n c i e s .  
Adm i n i s tr a t ive/ l e9 a l  qu a l i f i ca t ion s o f ten h ave 9 a ined 9 re a ter 
r e c09 n i t ion from pr09 ram o f f i c i a l s  than s c ien t i f i c  ab i l i t ie s  and 
v iewpo i n t s . A r e9 u l a tory sc i en t i s t mu s t  be abl e to i n te 9 r a t e  
s c i e n ce w i th non - s c i ence po l i cy s u ch a s  e conom i c  o r  en for ceme n t  
con s tr a i n t s . M a n y  s c i e n t i s t s  have d i f f i cu l ty i n  ad j u s t i n 9  to 
th i s , fee l u n comfor t ab l e  i n  the re9 u l a tory env i ronmen t ,  a nd o f ten 
r e t u r n  to the r e s e a r ch commun i t y .  P e r h aps t r a in i n 9  in re9 u l a tory 
s c i e n ce and publ i c  d e c i s ion-mak in9 wou l d  be he l p f u l  in cr e a t in9 a 
manpowe r pool for such pub l i c  serv i ce .  
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FOOD AND DRUG ADMINISTRATION 

1 

DATA R E Q U E S T E D  R E G A R D I N G T H E  I MP L I C A T I O N S  OF L EG I SL A T I O N  A N D  
REG U L A T I O N S  ON T H E  N E E D  FO R V E T E R I N A R Y  MA N P O WE R  

I .  P l e a se s p e c i fy t h e  l eg i s l a t i o n a n d  r eg u l a t i o n s  t h a t  im p a c t  
yo ur a g e n c y wi t h  r e s p e c t  t o  r e q u i r em e n t s  fo r s p e c i a l t y­
t r a i ned v e t e r i n ar y  m a n po we r : 

A .  Ex i s t i n g l e g i s l a t i o n  a n d  r e g u l a t i o n s . 

Pr im ar y s e c t i o n s  o f  the Fo od , Dr u g a n d  Co sm e t i c  Ac t  
r e q u i r i n g s p e c i a l t y- t r a i n e d  v e t e r i n a r i a n s  t o  e n fo r c e  
i t  a r e : 4 0 2 ( a ) , 4 0 3 ( a ) , 4 0 9 , 5 0 l ( a ) ( 5 ) , 5 0 l ( a ) ( 6 ) , 
5 0 2 ( a ) , 5 0 2 ( F ) ( l ) , 5 0 7  a n d  5 1 2 .  

Pr i m a r y p a r t s  o f  the r eg u l a t i o n s  ( T i t l e  2 1 , Code o f  
Fe d e r a l  Re g u l a t i o n s ) a r e : 2 0 1 . 1 0 5 ,  2 0 2 , 5 0 0 , 5 1 0 . 3 0 0 , 
5 1 0 . 3 1 0 , 5 1 1  a n d  5 1 4 . 

I n  a d d i t i o n , t h e  r e c e n t l y  im p l em e n t ed Go o d  La bo r a t o r y 
P r a c t i c e R eg u l a t i o n s  and the An im a l  Wel f a r e  Ac t 
r e q u i r e  s p e c i a l t y- t r a i n e d  v e t e r i n a r y  m a n po we r  for 
c om p l i a n c e  and e n fo r c em e n t . 

B .  An t i c i p a t e d  l e g i s l a t i o n  a n d  r e g u l a t i o n s . 

R eg u l a t i o n s  a r e  b e i n g pro po sed t h a t  wo u l d  am end C F R  
2 1 , Pa r t  5 4  t o  im p l em e n t  t h e  r e g u l a t i o n  o f  c l i n i c a l  
i nv e s t i g a t i o n s . S p e c i a l t y- t r a i n ed v e t e r i n a r i a n s  w i l l  
b e  r e q u i r e d  to adm i n i s t e r  th i s  r e g u l a t i o n . 

I I .  P l e a se prov i d e  t h e  fo l lo w i n g  i n fo rm a t i o n  w i th r e s pe c t  to 
the s t a f f i n g  l ev e l s  of s p e c i a l t y - t r a i n e d  v e t e r i n a r y  
m a n po we r : 

A ,  B ,  C .  Pr e s e n t , Pr o j e c t e d , De s i r e d  st a f f i n g  l e v e l s .  

Th e  pr e s e n t , p r o j e c t ed a n d  d e s i r ed s t a f f i n g l ev e l s  a r e  
s h o wn i n  t h e  a t t a c h e d  Ta b l e  1 . 

D .  I nd i c a t e  b y  r e fe r e n c e  an y j u s t i f i c a t i o n s  o f  t h e  
a b o v e  d a t a , suc h a s  i n t e r n a l  s t ud i e s  o f  m a n po we r  
n e ed s , t h a t  m a y  b e  p e r t i n e n t . 

No man po we r s t ud i e s  a r e  av a i l ab l e , h o we v e r , t h e  d a t a  
i n  T a b l e  1 r e f l e c t  t h e  i n c r e a s i n g i n v o l v em e n t  o f  t h e  
Fe d e r a l  go v e r nm e n t  i n  c h em i c a l  t e s t i n g , e . g . , i n  t h e  
N a t i o n a l  Tox i c o l og y  Pr o g r am a nd the g e n e r a l  
r e q u i r em e n t  fo r v e t e r i n a r y  s p e c i a l i za t i o n , a s  
r e s e a r c h , d a t a  c o l l e c t i o n  a n d  t h e  d a t a  r ev i e w  
p r o c ed ur e s  b e c om e  mo r e  pr ec i s e a n d  s o ph i s t i c a t e d . 
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2 

I I I . Pl e a s e  e s t i m a t e  the i m pa c t  o f  fed e r a l  ag e n c y ac t i v i t y  o n  
no n- fe d e r a l  m a n po we r  r e q u i r em e n t s  b y  s p e c i a l t y : 

A ,  B ,  C .  Im p a c t  o f  fed e r a l  ac t i v i t y  o n  i n d u s t r y ,  s t a t e  
a n d  ed u c a t i o n a l  i n s t i t u t i o n s . 

We do n o t  hav e d a t a  to e s t i m a t e  the im p a c t  o f  fed e r a l  
agenc y a c t iv i t y  o n  no n- f e d e r a l  s p e c i a l t y  m a n po w e r  
r e q u i r em e n t s , howe v e r , w e  do b e l i e v e  th a t  the n e e d  fo r 
s p e c i a l t y t r a i n i ng w i l l  c o n t i n u e to e v o l v e a s  a r e s u l t  o f  
a t  l e a s t  t h r e e  fac t o r s :  

1 .  L eg i s l a t i v e / so c i e t a l  pr e s s u r e  for p r o t e c t i o n  o f  
pub l i c  he a l t h a n d  e n v i r o nm e n t a l  h e a l t h i n  a n  
i n c r e a s i n g l y  c om p l e x  y e t  r a p i d l y s h r i n k i n g ( i n  
t e r m s  o f  s i ze v s b ur d e n ) g l o b a l  e n v i r o n m e n t . 

2 .  Ne w  t e c h n o l og y ,  e . g . , g e n e t i c  e n g i n e e r i n g , 
ad v a n c e s  i n  immu n o p h a r m ac o l o g y , a n t i v i r a l  
t e c h n o l og y .  

3 . No rm a l  g r o wt h / e x p a n s i o n  o f  c ur r e n t  s e r v i c e s  
a s s o c i a t ed w i th fa c t o r s  s u c h  a s  po p u l a t i o n  
g r o wt h , e x t e n s i o n  o f  s e r v i c e s  to c u r r e n t l y  u n d e r­
d ev e l o ped co u n t r i e s , e t c . 

I t  sho u l d  b e  n o t e d  t h a t  th e s e  fa c t o r s  a r e  n o t  
e x c l u s i v e  o f  o n e  a n o t h er , b u t r a t h e r  a r e  c l o s e l y 
i n t e r r e l a t e d . Fu r t h e r , i t  sho u l d  b e  n o t e d  t h a t  
m a n po we r  r e q u i r em e n t s  do n o t  n e c e s s a r i l y  r e s u l t  
from a n  ac t i o n  i n  t h e  fed e r a l  s e c t o r , i . e . , m a n y  
fed e r a l  s e c to r  r e q u i r em e n t s  r e s u l t  f r om d ev e l o pm e n t s  
i n  t h e  pr i v a t e  s e c t o r . 

I V .  Sp e c i f y j o b  d e s c r i p t i o n s  a n d  t y p e  o f  t r a i n i n g b e yo n d t h e  
Do c t o r  o f  V e t e r i n ar y  Med i c i n e d e g r e e  wh i c h  m i g h t  s a t i s f y 
n e wl y e x p a n d i n g  r o l e s  fo r v e t e r i n a r i a n s  i n  t h e  b i omed i c a l  
sc i e n c e s . 

A .  Li s t  suc h r o l e s  i n  yo ur ag e n c y ,  i n c l ud i n g n um b e r s  o f  
v e t e r i n a r i a n s  f i l l i n g t h e s e  po s i t i o n s . 

Th e v e t e r i n a r i a n , b y  v i r t u e  o f  t r a i n i n g a n d  
ex p e r i e n c e , i s  u n i q u e l y q u a l i f i ed fo r v er y  b r o a d  
r o l e s  i n  pub l i c  h e a l t h  a n d  e n v i r o nm e n t a l  h e a l t h  
a r e a s . A q u ac u l t u r e  i s  a n o t h e r  em erg i n g a r e a  wh e r e  
v e t e r i n a r y  e x pe r t i s e i s  r e q u i r e d . Th e Ag e n c y d o e s  
n o t  no w h av e  v e t e r i n a r i a n s  f u l l - t im e  i n  t h e s e  
po s i t i o n s . Th e Ag e n c y d o e s  h av e a v e t e r i n a r i a n 
em p lo yed i n  the a r e a  o f  gov e r nm e n t  to c o n s um e r  
comm u n i c a t i o n s , i . e . , t h r u  pub l i c a t i o n s , pub l i c  
s p e a k i n g , e tc . , c o n s um e r s  a r e  i n fo rm ed o f  
g o v e r nm e n t a l  ac t i v i t i e s . 
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FDA 

3 

B .  L i s t  s u c h r o l e s  n o t  n o w  b e i n g f i l l e d b y .  v e t e r i n a r i a n s  
d u e t o  m a n po w e r  s h o r t ag e s . I n c l u d e  t r a i n i n g  o f  s u c h  
i n d i v i d u a l s ,  i f  kn o wn . 

N e w r o l e s  a s  m e n t i o n e d  i n  I VA a b o v e  a r e  b e i n g  f i l l e d  
b y  v e t e r i n a r i a n s , ho w e v er , w i t h mo r e  v e t e r i n a r i a n s  
s p e c i a l t y - t r a i n e d  i n  s uc h  a r e a s  a s  p u b l i c  h e a l t h , 
e p i d em i o l og y ,  a q u a t i c  a n i m a l  d i s e a s e s  a n d  p u b l i c  
c o mm u n i c a t i o n s , v e t e r i n a r i a n s  w i l l  e x p a n d  i n t o t h e s e  
a r e a s  a t  a m o r e  r a p i d  r a t e  a s  a r e s u l t  o f  t h e i r  
u n i q u e  q u a l i f i c a t i o n s  a n d  s k i l l s . 

V .  P l e a s e  d e s c r i b e c o n s t r a i n t s , i f  an y ,  o n  t h e  ac q u i s i t i o n  
a n d  r e t e n t i o n  o f  s p e c i a l t y - t r a i n e d  v e t e r i n a r y  m a n po we r  
i n  yo u r  f e d e r a l  a g e n c y .  

P l e a s e  i n d i c a t e  ke y r e f e r e n c e s  fo r t h e  d a t a  t h a t  yo u h a v e  
p r o v i d ed , i f  a v a i l a b l e , o r  o t h e r  b a s i s  u po n  wh i c h  yo u h a v e  
d e v e l o p e d  yo u r  r e p l i e s .  

Th e s i n g le l a r g e s t  c o n s t r a i n t i s  t h e  l a c k  o f  i m a g i n a t i o n  
a n d  fo r e s i g h t  o n  t h e  p a r t  o f  t h e  v e t e r i n a r y  p r o f e s s i o n  t o  
d e v e l o p  p r o g r am s  wh i c h a r e  r e s po n s i v e  t o  t h e  e x p a n d i n g  
n e ed s o f  s o c i e t y . I n  a d d i t i on , t h e  i n a b i l i t y o f  t h e  
Ag e n c y t o  o f f e r  a c o m p e t i t i v e  s a l a r y ,  c l e a r  c a r e e r  
a d v a n c em e n t  a n d  t h e  a l wa y s p r e s e n t  b u d g e t a r y c o n s t r a i n t s  
a d d  t o  t h e  d i f f i c u l t y  o f  a c q u i r i n g  a n d  r e t a i n i n g 
s p e c i a l t y - t r a i n e d v e t e r i n a r i a n s . 

K e y r e f e r e n c e s  { r e po r t s )  fo r t h e  i n fo r m a t i o n  i n  t h i s  
q u e s t i o n n a i r e d o  n o t  e x i s t . O f  co u r se , b ac k g ro u n d  l a w s  
a n d  r e g u l a t i o n s  s u c h a s  t h e  Fo o d , Dr u g  a n d  Co sm e t i c  Ac t 
a n d  t h e  G o o d  L a b o r a t o r y P r a c t i c e R eg u l a t i o n s  a r e  
av a i l a b l e , b u t  c o m p r e h e n s i v e  m a n po we r  s t ud i e s a r e  n o t  
av a i l a b l e . Th e s e  d a t a  r e p r e s e n t  a c om p i l a t i o n  o f  t h e  b e s t  
e s t i m a t e s  f r o m  t h o s e  d i r e c t l y  i n v o l v e d i n  v a r i o u s  Ag e n c y 
p r o g r am s . 
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TABLE 1 
EDUCATIONAL PROJECTED DES IRED � � PRESENT 1 9 8 5- 1 9 9 0  1 9 8 5- 1 9 9 0  SPU:IAA.TY LEVEL 

Epidemiology MPH or Ph . D .  GS- 1 3  3 3 5 

�ina Specia list GS-14 1 1 1 

Ilmaunology Ph . D .  GS-l f 2 

Laboratory Animal Medicine MS , Ph . D .  &/or o-5 , o-6 , 4 5 9 
Board Certi f i ed GS-14 

Large Animal Clinician MS GS- 1 3  1 1 

Microbiology Ph. D .  GS-13 to o-6 4 6 7 
Molecular Biology liS GS- 1 4  1 1 1 

lfutrition liS GS-1 3  1 1 2 
ParAsitology liS GS-1 3 1 2 3 

Pathology liS , Ph . D .  &/or 0-4 , GS- 14 , 5 1 3  27 
.... Board Certif ied GS-1 5  \0 
w 

PhArmacology MS , Ph . D .  GS-13 to GS-14 4 9 1 3  

Physiology liS ,  Ph . D .  GS-1 3 , 14 3 8 1 0 
�o�ltry Speciali st GS-14 1 1 1 

Therioqenologist liS , Bd · Cer t .  GS- 1 3 , 1 4  1 1 1 

Toxicology liS , Ph . D .  &/or GS- 1 3  to GS- 1 5  5 8 12 
Board Cert i fied 

lzn addit ion to the DVH . The se are current level s .  Proj ected leve l s  could be at the MS , Ph . D .  &/or 
SOard Certif icat ion level . The pr imar y c r i ter ia ar e  that ind ividual s  must be qua l i f ied and recogn ized 
as exper ts in their respect ive d i s c ipl ine s .  
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APPENDIX R 

BIOGBAPHIC SKETCHES OF COMMITTEE MEMBERS 
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Appendix H 

Biographic Ske t che s of  Committee  Membe rs 

Donald A .  ABT is t he As sociate Dean of the School of Ve terina ry Med ic ine 
at the University of Pennsylvania in Phi lade lphia . He is a lso t he 
Di rector of Aquave t , the Program in Aquatic  Ve terina ry Medicine 
conduc ted each summe r a t  the Ma rine Bi ological La boratory in Wood s 
Hole , Massachuse t t s . He rece ived a B . S .  degree in 19 5 7  a t  the 
Universi ty of Massachuse t t s  and a V . M . D .  in 1 9 61 at t he University 
of Pennsylvani a .  Dr . Abt i s  Profess o r  of  Epidemio logy and Bio­
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