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Introduction
In the companion animal population manage-
ment context, non-surgical alternatives for re-
productive control must be effective, safe and
produce permanent effect after a single treat-
ment (Oiveira et al., 2012). Progress in this
way have given rise to non-surgical methods,
some with permanent but others with tempo-
rary (reversible) effect. Although reversibility
is an undesired characteristic, population stud-
ies are needed to better understand the poten-
tial impact of temporary contraception in pop-
ulation management.
This study aimed the assessment of the impact
and efficiency of companion animals temporary
contraception, using a system of coupled or-
dinary differential equations to model fertility
dynamics.

Methods: model
An hypothetical population in equilibrium was
simulated. It was composed by two compart-
ments, one of fertile X and another of infertile
W animals. A fraction r of the mortality rate
d was compensated by the birth rate and the
complement (1 − r) was compensated by im-
migration. A fraction of immigrants z moved
to X and the remaining (1 − z) to W . The
movement of animals from X to W was given
by the contraception rate e and the movement
from W to X by the fertility recovery rate f .
It was assumed that the proportion of infer-
tile immigrants was equal to the proportion of
treated animals per year in the population and
that once they went in the population, fertility
recovery rate was homogeneous for all individu-
als. Immigration was defined as the movement
of animals from the pet market to the popu-
lation and fertility as the capability to breed.
All rates were defined per year (year−1).
The system of equations was given by:

δX(t)

δt
= rd(X +W ) + z(1− r)d(X +W )

+fW − (d+ e)X

δW (t)

δt
= (1− z)(1− r)d(X +W )

+eX − (d+ f)W

Table 1. State variables and parameters.
X = 950 r = 0.7, 0.2
W = 50 z = 0.95, 0.8, 0.6
l* = 6 e = 0.05, 0.2, 0.4
d = 1/l f = 0, 0.1, ..., 0.9, 1

* Life expectancy (Ferreira, 2010).

Methods: efficiency
Efficiency was expressed in terms of the total of
animals treated during 20 years using a given
permanent contraception rate divided by total
of animals treated during the same period, us-
ing temporary contraception at the same rate.

Results: scenarios
Figures 1 and 2 show the percentage of infertile animals in the population (pW) and the total of
treated animals (W), conditioned by the fertility recovery rate (f), the contraception rate (e), and
the proportion of infertile immigrants (I).

Figure 1. Proportion of infertile animals
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Figure 2. Total of treated animals
30 % of the death rated 80 % of the death rated

compensated by immigration compensated by immigration
e = 5 % e = 20 % e = 40 %
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Results: efficiency
Because the percentage of death rate compen-
sated by immigration and the percentage of in-
fertile immigrants had little effect on the infer-
tility of animals in the population, efficiency
was tested fixing these variables at 30 %.

Figure 3. Efficiency of temporary contraception
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Discussion
Temporary contraception have the potential
to increase the proportion of infertile animals.
In situations in which treatments are imple-
mented at low rates, as is usual in Latin Amer-
ica, the effect of temporary and permanent
methods are not so different. However, as con-
traception rate increase, the fertility recovery
rate is more detrimental, thus reducing the ef-
ficiency of temporary contraception.

Discussion (continue)
Replacement of animals is a well known phe-
nomenon and the reproductive control of in-
coming animals is a possibility for population
management. The simulations showed that
reproductive condition of immigrants has lit-
tle effect on the fertility of the population.
Nonetheless, it dose not mean necessarily that
such possibility must be discarded. In fact, if it
dose not interfere with the rate at which con-
traception is implemented, the effect of both
interventions is synergistic. The specific way in
which replacement happens (predominantly by
birth rate or by immigration) have negligible
effect on the fertility of population. However
the effect of contraception tend to be better
when replacement is mainly accounted by im-
migration, a scenario that can be facilitated by
the contraception itself (birth rate reduction).
The used model is not species-specific but it
must be noted that the life expectancy used to
define the mortality rate is a value calculated
for owned bitches.
Temporary contraception may be viable alter-
native of reproductive control if lost of effi-
ciency is compensated by lower costs and easi-
ness of implementation.
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