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Background	  
•  Veterinarians	  Without	  Borders	  –	  Canada	  in	  La8n	  America	  (since	  2009):	  

free-‐roaming	  dog	  research	  and	  management	  programs	  
•  Interest	  in	  chemical	  steriliza8on	  as	  a	  form	  of	  rapid	  and	  easy	  steriliza8on	  

in	  males	  
•  Poten8al	  value	  in	  La8n	  American	  countries	  for	  its	  cultural	  acceptance	  
•  Effects	  on	  behaviour	  (and	  testosterone	  levels)	  unknown	  

Puerto	  Natales,	  Chile	  

Chilean	  Patagonia	  
•  3,100	  km	  south	  of	  San8ago	  
•  16,978	  inhabitants	  (2002	  

census)	  
•  Es8mated	  dog	  popula8on:	  

4,000	  
•  Tourist	  town	  surrounded	  by	  

rural	  area	  
•  2,000,000	  sheep	  in	  region	  

Puerto	  Natales,	  Chile	  

Jus0fica0on	  
•  One	  of	  the	  highest	  

prevalence	  of	  hyda8d	  
disease	  in	  the	  world	  
(Ministry	  of	  Health,	  SAG)	  

•  Highly	  mo8vated	  to	  reduce/
control	  dog	  popula8on	  
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Objec8ves	  
Steriliza8on	  
Surgical	  
Castra8on	  

vs	  
EsterilSol	  
Injec8on	   Behaviour	  

Ac8vity	  
Sexual	  

Dog	  Aggression	  

~60%	  of	  surgically	  castrated	  dogs	  change	  behavior	  
Maarschalkerweerd	  et	  al.	  (1997)	  Vet	  Rec.	  
140:617	  
Neilson	  et	  al.	  (1997)	  JAVMA.	  211:180	  
Hopkins	  et	  al.	  (1976)	  JAVMA.	  168:1108	  

This	  is	  the	  first	  field	  trial	  study	  with	  direct	  	  
behavioural	  observa0on	  a:er	  castra0on	  

Retrospec0ve,	  home	  owned,	  and	  Owner	  Reported!	  

Time	  

GPS	  Logger	  (Collar)	  
Video	  for	  3	  days	  =	  6	  hrs	  

Pit	  Tag	  (ID)	  

Behaviour	  
Ac8vi8es	  

Testosterone	  
Ac8vi8es	   Serum	  

Testosterone	  

Steriliza8on	  

GPS	  Logger	  (Collar)	  
Video	  for	  3	  days	  =	  6	  hrs	  

Castrate	  Group	  (n=39)	  

Time	  

EsterilSol	  Group	  (n=36)	  

Time	  

Control	  Group	  (n=43)	  

Serum	  
Testosterone	  

Serum	  
Testosterone	  

Serum	  
Testosterone	  

+4	  mo	   +6	  mo	  

Recorded	  day	  and	  8me	  of	  serum	  collec8on	  

-‐6	  mo	  

N=118	  
1	   2	   3	   4	  

0	  mo	  

Time	  

GPS	  Logger	  (Collar)	  
Video	  for	  3	  days	  =	  6	  hrs	  

Pit	  Tag	  (ID)	  

Behaviour	  
Ac8vi8es	  

Steriliza8on	  

GPS	  Logger	  (Collar)	  
Video	  for	  3	  days	  =	  6	  hrs	  

Castrate	  Group	  (n=39)	  

Time	  

EsterilSol	  Group	  (n=36)	  

Time	  

Control	  Group	  (n=44)	  

+4	  mo	  -‐6	  mo	  

N=118	  

0	  mo	  

Phase	  1:	  Dog	  and	  owner	  recruitment	  

Phase	  2:	  Summer	  observa8ons	  
Phase	  3:	  

Phase	  4:	  Winter	  observa8ons	  

Phase	  5:	  Video	  analysis	  
N=119	   Phase	  1:	  Dog	  and	  owner	  recruitment	  

Ini0al	  start-‐up	  
•  May	  to	  Aug	  2011	  
•  179	  owned	  dogs	  

–  Sample	  size	  of	  150	  (50/group)	  

•  Inclusion	  criteria:	  
–  Intact,	  healthy	  male	  dog	  >	  2	  months	  
–  Access	  to	  the	  street	  at	  least	  part	  8me	  

•  Physical	  exam	  
–  Vaccina8on	  
–  An8-‐parasi8cs	  (ecto-‐	  and	  

endoparasites)	  
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Phase	  2/4:	  	  
Summer/Winter	  
observa8ons	  

Methodology	  
•  Video	  recording	  

–  One	  hour,	  morning	  &	  
aiernoon,	  3	  days	  (6	  
hours)	  

Phase	  3:	  Steriliza8on	  

Methodology	  

•  February	  2-‐16,	  
2012	  

•  All	  groups: 	  	  
–  Physical	  exam	  
–  Endo-‐	  and	  ecto-‐

parasi8cide	  
	  
	  

Phase	  3:	  Steriliza8on	  

•  August	  1st	  to	  April	  5th	  (8	  
months!!)	  

•  Transcrip8on	  of	  video	  to	  
useable	  format	  for	  analysis	  

Phase	  5:	  Video-‐
tracking	  analysis	  

Methodology	  
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Methodology	  

•  Ethogram	  developed	  
–  58	  male	  behaviours	  of	  interest	  
–  st4	  st2	  ly	  si	  res	  wa	  wother	  wgrou	  tro	  run	  jum	  
–  pl	  amdog	  fodog	  pldog	  co	  tailwa	  thdog	  thbydog	  fidog	  defdog	  mou	  mouby	  
–  chvehi	  chsmall	  chlarge	  cross	  
–  amper	  plper	  thper	  thbyper	  amaper	  avper	  foper	  
–  snif	  bark	  growl	  howl	  
–  sha	  stret	  yaw	  pan	  autogr	  allogr	  rub	  paw	  dig	  dri	  eat	  chew	  
–  urais	  ust	  ursq	  udoub	  def	  kigr	  copro	  out	  

•  One-‐zero	  sampling	  
–  Observer	  recorded	  a	  “1”	  every	  8me	  behaviour	  seen	  in	  a	  
one-‐minute	  interval,	  0	  if	  not	  seen	  

	  

Phase	  5:	  Video-‐
tracking	  analysis	  

1-‐Minute	  Video	  

Dogs	  
(159)	  

Control	  
(44)	  

Pre	  (44)	   Post	  (36)	  

Surgery	  
(39)	  

Pre	  (39)	   Post	  (36)	  

EsterilSol	  
(36)	  

Pre	  (36)	   Post	  (30)	  

Out	  of	  
Study	  (40)	  

Pre	  (40)	  

1	   44	   35	   39	   36	   36	   30	  

2	   44	   35	   39	   36	   36	   30	  

3	   44	   35	   39	   36	   36	   30	  

4	   44	   36	   39	   36	   36	   30	  

5	   43	   36	   39	   35	   36	   29	  

6	   44	   36	   39	   36	   36	   29	  

OVERALL	   263	   213	   234	   215	   216	   178	  

Se
ss
io
ns
	  

15,698	   12,718	   13,889	   12,972	   12,776	   10,621	  

28,416	   26,861	   23,397	  

78,674	   5,770	  

DOGS	  

VIDEOS	  

OBSERVATION-‐MINUTES	  

Control	   EsterilSol	   Surgery	   Total	  
Random	   18	   20	   27	   65	  (55%)	  

Owners	  Wanted	   16	   13	   8	   37	  (31%)	  
Non-‐random	   10	   3	   4	   17	  (14%)	  

Total	   44	  (37%)	   36	  (30%)	   39	  (33%)	   119	  

Group	  Alloca8on	  
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Control	   EsterilSol	   Surgery	   Total	  
Random	   18	   20	   27	   65	  (55%)	  

Owners	  Wanted	   16	   13	   8	   37	  (31%)	  
Non-‐random	   10	   3	   4	   17	  (14%)	  

Total	   44	  (37%)	   36	  (30%)	   39	  (33%)	   119	  

Group	  Alloca8on	  

3	  =	  too	  old	  
1	  =	  too	  wild	  
6	  =	  sample	  size	  

1	  =	  TVT	  
2	  =	  distemper	  

1	  =	  TVT	  
1	  =	  adverse	  	  reac8on	  
2	  =	  aggressive	  

•  How	  to	  deal	  with	  non-‐random	  dogs?	  
–  Assess	  selec8on	  bias	  
–  Compare	  models	  with/without	  non-‐randomized	  dogs	  
–  Conserva8ve	  approach	  –	  eliminate	  non-‐randomized	  dogs	  

Dogs	  	  
(65)	  

Control	  
(18)	  

Pre	  (18)	   Post	  (17)	  

Surgery	  
(27)	  

Pre	  (20)	   Post	  (17)	  

EsterilSol	  
(20)	  

Pre	  (27)	   Post	  (24)	  

1	   18	   17	   20	   17	   27	   24	  

2	   18	   17	   20	   17	   27	   24	  

3	   18	   17	   20	   17	   27	   24	  

4	   18	   17	   20	   17	   27	   24	  

5	   18	   17	   20	   17	   27	   24	  

6	   18	   17	   20	   17	   27	   24	  

OVERALL	   108	   102	   120	   102	   162	   144	  

Se
ss
io
ns
	  

6,434	   6,088	   7,122	   6,093	   9,603	   8,690	  

12,522	   13,215	   18,293	  

44,030	  

DOGS	  

VIDEOS	  

OBSERVATION-‐MINUTES	  

Behavioural	  variables	  of	  interest	  
Methods	  

•  General	  Ac8vi8es	  
–  Standing	  
–  Sniffing	  
–  Walking	  
–  Trosng	  
–  Crossing	  Road	  
–  Running	  
–  With	  Others	  
–  Following	  Person	  
–  Pan8ng	  
–  Tail	  Wagging	  
–  Amicable	  Person	  
–  Urina8ng	  

	  
•  Dog	  Aggression	  

–  Fight	  Dog	  
–  Threaten	  Dog	  
–  Growl	  

•  Sexual	  Behaviour	  
–  Follow	  Dog	  
–  Moun8ng	  

Methods	  
•  Models	  based	  on	  	  presence/absence	  and	  on	  counts	  of	  

observa8on-‐minute	  in	  important	  variables	  as	  iden8fied	  by	  
factor	  analysis	  
–  Nega8ve	  Binomial	  Model	  

•  Count	  data	  
•  Exposure	  =	  minutes	  observed	  

–  Logis8c	  regression	  
•  Presence/Absence	  data	  

•  Interac8on	  
–  Treatment	  (Surgery,	  Esterilsol,	  Control)	  
–  Pre	  /	  Post	  interven8on	  

•  Accounted	  for	  AM	  vs	  PM	  
•  Repeated	  measures	  

–  Accounted	  for	  with	  fixed	  effects	  
•  Sta8s8cal	  Significance	  was	  set	  at	  p<0.05	  
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Modelling	  Interac8on	  

O
ut
co
m
e	  

Control	  

Tx	  A	  

Pre	  Interven0on	   Post	  Interven0on	  

Tx	  B	  

Modelling	  Interac8on	  

O
ut
co
m
e	  

Control	  

Tx	  A	  

Pre	  Interven0on	   Post	  Interven0on	  

Tx	  B	  

Modelling	  Interac8on	  

O
ut
co
m
e	  

Control	  

Tx	  A	  

Pre	  Interven0on	   Post	  Interven0on	  

Tx	  B	  

Modelling	  Interac8on	  

O
ut
co
m
e	  

Control	  

Tx	  A	  

Pre	  Interven0on	   Post	  Interven0on	  

Tx	  B	  
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Results	   Behaviour	  
Interpreta0on	  

•  Findings	  can	  NOT	  apply	  to	  house	  dogs	  	  
•  Only	  to	  FRD	  in	  this	  sesng	  
•  NOT	  comparable!	  

Behavioural	  variables	  of	  interest	  
Results	  

•  General	  Ac8vi8es	  
–  Standing	  
–  Sniffing	  
–  Walking	  
–  Trosng	  
–  Crossing	  Road	  
–  Running	  
–  With	  Others	  
–  Following	  Person	  
–  Pan8ng	  
–  Tail	  Wagging	  
–  Amicable	  Person	  
–  Urina8ng	  

	  
•  Dog	  Aggression	  

–  Fight	  Dog	  
–  Threaten	  Dog	  
–  Growl	  

•  Sexual	  Behaviour	  
–  Follow	  Dog	  
–  Moun8ng	  

*	  

*	  

*	  
*	  

*	  

*	  

*	  

*	  

*	  

*	  
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Growling	  

•  Surgery	  and	  Esterilsol	  dogs	  had	  higher	  
probabili8es	  to	  growl	  aier	  procedure	  

•  Not	  much	  insight	  gained	  on	  growling	  frequencies	  

p=0.002	   P<0.001	  

LOGISTIC	  –	  Presence/Absence	  (Probabili8es)	   Nega8ve	  Binomial	  -‐	  COUT	  
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Future	  Analyses	  
•  Use	  Factor	  Analysis	  
–  Reduce	  58	  variables	  to	  ~5	  or	  6	  factors	  

•  Overarching	  behaviour	  trait	  that	  is	  responsible	  for	  the	  
observed	  variables	  

– Generates	  scores	  
•  Valida8on	  Required	  
•  Con8nuous	  scale	  
•  Increase	  sample	  size	  drama8cally	  
•  Not	  subjec8ve	  

•  With	  Factor	  Scores	  
–  Further	  assess	  selec8on	  bias	  
– Assess	  treatment	  effect	  on	  ‘behaviour	  trait’	  
– Assess	  effect	  of	  testosterone	  on	  ‘behaviour	  trait’	  

Conclusions	  
•  First	  field	  trial	  with	  direct	  behavioural	  
observa8ons	  aier	  castra8on	  
–  FRDs	  in	  a	  remote	  town	  in	  La8n	  America	  

•  Range	  of	  age	  in	  male	  dogs	  (~6	  months	  to	  12	  years)	  
–  Enrollment	  issues	  

•  Deaths	  /	  lost	  /	  drop	  outs	  
•  Owner	  preference	  /	  welfare	  concerns	  
•  Individual	  varia8on	  

•  Inconclusive	  results	  at	  this	  point	  
– No	  real	  effect	  from	  treatment?	  
–  Sample	  size	  issue?	  

•  Testosterone	  varia8on	  within	  some	  groups	  
•  Magnitude	  in	  change	  of	  behaviours?	  

–  If	  there	  are	  effects	  –	  likely	  small	  

We’d	  like	  to	  thank	  our	  funders:	  

Special	  thanks	  to:	  
•  The	  community	  of	  Puerto	  Natales	  
•  Municipality	  of	  Puerto	  Natales	  
•  Volunteers	  &	  Students	  
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Urina8ng	  
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Trosng	  

Factor	  1	  
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Walking	  with	  Others	  
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Amicable	  with	  People	  

Factor	  3	  

Factor	  5	  
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Follow	  Dog	  
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Moun8ng	  

Factor	  Loading	  Values	  
Variable	   Factor1	   Factor2	   Factor3	   Factor4	   Factor5	   Factor6	  

st4	   0.8699	  
res	   -‐0.6927	  
wa	   0.7989	  

wother	   0.6541	  
tro	   0.6362	  
run	   0.734	  
fodog	   0.6442	  
tailwa	   0.6673	  
thdog	   0.6304	  
fidog	   0.4719	  
mou	   0.6488	  
cross	   0.6234	  
amper	   0.6585	  
foper	   0.5838	  
snif	   0.8651	  
growl	   0.5677	  
pan	   0.5569	  
paw	   0.6781	  
dig	   0.6715	  
urais	   0.7406	  
kigr	   0.4117	  


