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ABSTRACT 
In order to determine the effects of infectious and parasitic diseases during the reproductive stage of artificially in-

seminated dairy cattle herds in the municipality of Camagüey, province of Camagüey, Cuba, the monthly data of 

death causes and number of cases (2010-2014) were collected at the company Triángulo 3. Significant correlations 

were found between the categories of the reproductive stage and the number of cases, seen as stimulus intensity 

(none = 0; one case = 1; about 2-4 cases = 2; five or more cases = 3). Probit regression revealed that the higher the 

stimulus the fewer cows awaiting diagnostic, and the greater the number of empty cows. Hence, these cases had a 

negative impact on the dairy herd´s reproductive behavior. This study recommends Probit regression as a tool for 

analysis of health issues associated with variables that define the reproductive status of the herd.  
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INTRODUCTION 
Bertot et al. (2005) reported the existence of 

high parasitic infestations, nutritional problems 

and metabolic disorders (energy and protein me-

tabolism, immune deficit, hypocalcemia, and hy-

pophosphoremia), in dairy cattle herds with high 

anestrus levels, in Camagüey. These aspects are 

usually overlooked during analysis of reproduc-

tive behavior due to the critical role of nutrition, 

particularly variations in grass availability, which 

conditions spontaneous emergence of seasonal 

calving patterns (Loyola, 2010; Soto et al., 2010). 

Fernández, Bertot and Vázquez (2012) reported 

that the major causes of cow rejections made by 

companies were reproductive issues, malnutrition, 

and sales. Also significant were infectious diseas-

es, but their effect on herd reproduction has not 

been evaluated. Accordingly, the aim of this paper 

was to analyze the link between the reproductive 

status of the herd and the number of disease out-

breaks.  

MATERIALS AND METHODS 
Location and duration 

This study was made at the cattle raising com-

pany Triángulo 3, in the municipality of Cama-

güey (78o, 10´ W, 22o,29´ N), in the province of 

Camagüey, adjacent to Sierra de Cubitas and Es-

meralda municipalities to the north; Jimaguayú 

and Minas, to the east; Florida, to the west; and 

Vertientes, to the south.   

The company comprises 14 basic production 

cooperative units (UBPC), and its purpose is live-

stock production, including dairy, meat, and 

leather. 

Animals 

The female population for reproduction in the 

period was 11 958 (8 787 cows and 3 171 heifers, 

on average), distributed in all the productive are-

as, and under artificial insemination practices. All 

the animals are Holstein x Zebu, feeding on natu-

ral pastures and forages. 

Estrus control was made through early morning 

observation, using the teaser bull procedure. Arti-

ficial insemination services were conducted ac-

cording to the am - pm regulation, based on the 

national standards established by the Ministry of 

Agriculture. 

Data description 

The data related to death causes and number of 

disease outbreaks in cows were collected from the 

offices at the Institute of Veterinary Medicine 

(IMV) in Camagüey. 

The entire female population was part of the ar-

tificial insemination program, with controlled in-

dividual records made by the insemination per-

sonnel. The data were used as the primary source 

of information to compile the monthly reports in 

all the UBPCs, which provided the extra data in 

the municipality. 

During the period, a number of 108 outbreaks 

were reported, including infectious diseases (65) 

and parasitic diseases (43). All the outbreaks clas-
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sified as moderate; the number of animals affect-

ed varied between 150 and 350, with more than 

3% recurrence.  

Description of the reproductive status of the 

herd 

Reproduction was controlled through the gen-

eral model used in Cuba, the cows in each herd 

were pooled in different reproductive categories. 

The reproductive status of the herd was monitored 

monthly, based on the reproductive categories be-

low: 

Total gestating cows. Total cows in the herd 

with confirmed gestation 

Post calving cows. Post calving cows (60 days) 

with no artificial insemination service so far. 

Cows awaiting gestation diagnostic. Cows that 

received AI in the last three months. 

Empty cows. Post calving cows (more than 60 

days) without artificial insemination service. 

Additionally, these variables were used: 

Gestating cows at pregnancy diagnostic. Cows 

found pregnant during the pregnancy diagnostic 

made in the month, corresponding to insemina-

tions performed three months earlier. 

Estrus females (during estrus). Estrus females 

detected in all cycles. 

Technical efficiency of artificial insemination.  

The reproductive index used in production to 

evaluate the technical work of the insemination 

technician. The percent of pregnant cow propor-

tion at the time of diagnostic of all inseminated 

cows.  

Analysis of the association between reproduc-

tive variables and the number of outbreaks 

Bivariate cross was made for combinations be-

tween the number of outbreaks and the pregnant 

cows, post calving cows, and empty cows, 

through cross-correlation functions of time series, 

up to 12-month delays. However, no significant 

association was observed to any delay. 

Later, the SPSS optimal interval choice was 

made to classify the number of outbreaks in the 

following categories: 0 (none), 2 (between 2 and 4 

outbreaks), and 3 (more than 4 outbreaks).  

Hence, a more adequate data proportion was 

made, and each outbreak category was regarded 

as a stimulus, from 0 (minimum) to 3 (maximum). 

Spearman correlation was made between the in-

tensity (stimulus) and the reproductive status cat-

egories (gestating, post calving cow, awaiting in-

seminated animals, and empty animals).  

It was intended to measure the relationship be-

tween the number of outbreaks and case propor-

tion (categories of the reproductive status of the 

herd) of the total cows for reproduction, which re-

sponded to the stimulus or intensity scale during 

the Probit analysis. Every statistical analysis was 

made using the IBM ®Stastistics 23 (2015). 

RESULTS AND DISCUSSION 
To define the expected order of preference of 

the variable for organization and control repro-

duction in dairy cattle systems to match the real 

observations, according to the chronology of the 

physiological events that end in births, Bertot et 

al. (2009) made bivariate crosses of all series 

combinations series through cross-correlation 

function of time series, based on up to 24-month 

delays. They achieved significant correlations for 

all the variable combinations between 0 and 15 

months, in terms of births. It confirmed the prece-

dence order established to control reproduction in 

practice.  

Figueroa (2010) reported differences of eight 

and five months among the observed and ex-

pected relations during the first estrus. The empty 

and inseminated cows were within the expected 

range. However, the gestating cows showed un-

expected behaviors. 

These results indicated the need to evaluate 

productive variables with a time preceding ap-

proach, considering the manner in which different 

reproductive events took place, though they have 

not been linked to health issues. 

The Spearman correlation analysis within the 

quantity of outbreaks with the categories of re-

production, showed the existence of significant 

correlations with the pregnant cows (Rho= -0.342; 

P < 0.01), the inseminated cows awaiting diagnos-

tic (Rho= -0.551; P < 0.01), post calving cows 

(Rho= -0.375; P < 0.01), and the empty (Rho=-

0.263; P < 0.05). 

Probit regression was important to measure the 

correlation between the number of outbreaks and 

the proportions of inseminated cows (Table 1), 

and empty cows (Table 2), in relation to the total 

number of cows in reproduction. 

The response rate to the stimulus intensity 

(number of outbreaks) in the awaiting and empty 

cows is shown in Fig. 1. When the number of 

outbreaks was zero, the natural response rate was 

35% for the inseminated cows, and 28% for the 
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empty cows, which indicated that the behavior of 

such categories was dependent on other factors.  

As long as the stimulus increased, the insemi-

nated cows decreased, and the number of empty 

cows increased. The effect of outbreaks was not 

significant for total gestating cows, post calving 

cows, gestating at diagnostic, and technical effi-

ciency. 

The previous results proved the negative impact 

of the number of outbreaks on the reproductive 

status of the herd, and, therefore, on their repro-

ductive efficiency due to the negative effects on 

fertility. 

In the conditions evaluated, management of 

pregnant cows was particularly deficient, consid-

ering the future performance of cows. According 

to Santos et al. (2013), the transition period be-

tween non-lactating pregnant cows and non-

pregnant lactating cows was the period with the 

highest risk of sacrifice and death for a dairy cow.  

It is important not to forget that some diseases 

with direct effects on reproduction, like Tricho-

moniasis, have distinctive epidemiological traits, 

as stated by Ondrak (2016), including venereal 

transmission, transient infection in the cows, and 

a predilection for chronic prepuce infection in in-

fected bulls.  

Some management practices are highly risky to 

herds, such as changes in policies of land owner-

ship, which favor natural mating and coexistence 

of studs in AI systems that may contribute to 

transmission of diseases and an increase in the 

number of empty cows. 

Considering the wide variety of factors that in-

fluenced the reproductive behavior of herds, it 

would be very hard to isolate the effects of all 

outbreaks of infectious and parasitic diseases. Van 

Knegsel et al. (2014) hypothesized on a link be-

tween adapting to lactation, cow health and fertili-

ty, cow lifespan, and sustainability of the dairy 

production chain. In turn, Horrach et al. (2012) 

implied the need to assess the action of other fac-

tors associated to technical work and the organi-

zational aspects of reproduction. 

Similar results have not been published in Cuba. 

Nevertheless, the existing data can support the 

stated hypothesis thanks to the relation observed 

between the outbreaks of infectious and parasitic 

diseases and the reproductive status of the herd. 

The elevated number of outbreaks reduced the 

quantity of inseminated cows, thus increasing the 

number of empty animals (heifers and cows) that 

did not receive AI service for several reasons. 

The above arguments call for readily implemen-

tation of a global and comprehensive approach of 

reproductive management with organizational, 

environmental, and social issues, including animal 

husbandry and health, tackled by several authors 

(Rodríguez-Martínez et al., 2008; Thatcher, Sta-

ples and Santos, 2013; Horrach et al., 2017) , 

which might contribute to improvements in the 

reproductive state of herds and AI efficiency. 

CONCLUSIONS 
Significant correlations were achieved between 

the categories of the reproductive status and the 
number of outbreaks classified as intensity of the 
stimulus. Probit regression showed that fewer 
cows were awaiting diagnostic as the stimulus in-
creased; the number of empty cows was also in-
creased. The outbreaks had a negative impact on 
the reproductive status of the dairy herds. Probit 
regression is suggested as a tool for analysis of 
health-related issues with the variables that define 
the reproductive status of the herd. 
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Table 1. Probit regression results for inseminated cow´s proportion in relation to outbreaks 

Parameter Estimation Standard er-

ror 

Z Sig. Confidence interval 95 % 

Inferior limit Superior limit 

Stimulus* -.089 .006 -15.138 .000 -.100 -.077 

Intersection -.383 .059 -6.535 .000 -.441 -.324 

*Number of outbreaks 

 

 
 

Table 22. Probit regression results for empty cow´s proportion in relation to disease outbreaks. 

Parameter Estimation Standard error Z Sig. Confidence interval 95 % 

Inferior limit Superior limit 

Stimulus* .068 .012 5.473 .000 .044 .092 

Intersection -.533 .203 -2.628 .009 -.736 -.330 

*Number of outbreaks 

 

 



 

 

 
Fig. 1. Response to intensity of stimulus (number of outbreaks) 

 

 


