A meta-analysis of the impact of primiparous and multiparous Holstein cattle on dystocia and stillbirth
Firas Rashad Al-Samarai
Department of Veterinary Public Health/University of Baghdad/Iraq
E-mail: firas_rashad@yahoo.com

Abstract
A meta-analysis was conducted to investigate the impact of primiparous and multiparous Holstein cattle on dystocia and stillbirth. A total of 30 and 19 papers were analyzed for evaluation of dystocia and stillbirth respectively. 
Overall the trials analyzed, results revealed that primiparous cattle are more susceptible to dystocia (OR=2.68, 95% CI 2.51 to 2.85)  and stillbirth (OR=2.18, 95% CI 1.84 to 2.58) as compared with multiparous. These results support the opinion about the importance of considering primiparous and multiparous as different traits and shed light on the importance of improving genetics and environment of heifers to minimize the effect of dystocia and stillbirth in Holstein cattle.
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Introduction
Meta-analyses can be defined as systematic reviews with pooled data (Ton et al., 2007). It was considered as a valuable method with unique properties: establishing whether scientific findings are consistent (Cook et al., 1998) and can be generalized across populations (Burrin& Britton, 1986), limit bias, improve reliability and accuracy of conclusions (Collett, 1994) and increase the power and precision of treatment effects (Bell & Bauman, 1997).
In recent years, breeders have been shown an increasing interest in selection for functional traits in dairy cattle (Mark, 2004), therefore they focused to shift selection from traits that increase profit towards traits that reduce costs (De Maturana, 2007). Emphasis has been increasingly placed on health management in order to minimize losses that are due health disorder (Beaudea et al., 2000).
Dystocia and stillbirth are related terms; as dystocia associated with approximately 50% of calf mortality cases at birth (Mee, 2008). These two traits may result in direct losses due to calf mortality, dam mortality and premature culling, as well as indirect costs due to additional veterinary services, labor and treatment (Szucs et al., 2009).
Dystocia and stillbirth are generally scored on categorical or binary scales which make them sensitive to subjectivity (Dekkers, 1994).
Dystocia is defined as delayed or difficult parturition.  It’s an important problem in Holstein cattle; about one birth of every 5 to first parity dams “need assistance” (Philipsson, 1996). Stillbirths are defined as a calf that dies just before, during, or within 24 to 48 h of parturition with at least 260 days of gestation (Meyer et al., 2001; Chassagne et al., 1999).
Several studies revealed that primiparous and multiparous cows clearly differ in the rate of dystocia and stillbirths. Meyer et al., (2001) confirmed that statistical analysis of the two traits could be best when considering primiparous and multiparous cows as separated traits.
The aim of this study is to view an extract of estimations (Odds ratio) for the effect of primiparous and multiparous on dystocia and stillbirth in Holstein cattle.

Materials and Methods
Extensive literature search of scientific electronic search engines and acquired trial reports was conducted. Following rigorous screening for appropriate subject matter, high quality of studies, and adequate statistical reporting, were extracted for meta-analysis. Thirty papers were used to evaluate the impact of primiparous and multiparous cows on dystocia and nineteen papers for stillbirth.
The scoring of dystocia was not constant in all papers, whereas stillbirth was recorded as dichotomous.The definition of dystocia was not standardized across studies. Most studies recorded dystocia with 5 categories including unassisted, easy, moderate, difficult, and very difficult. Some studies were recorded dystocia with four categories: = easy (non-assisted), 2 = moderate assistance (veterinarian called as precaution),3 = difficult, 4 = very difficult with veterinary assistance. Some else recorded dystocia with three categories: no assist, easy and hard or two categories: unassisted and assisted. 
Meta-analyses were conducted on dystocia and stillbirth using Comprehensive Meta–Analysis.V.2 software, whereas forest plot was carried out by using MedCalc V.6. Guidelines for conducting appropriate meta-analysis were largely based on meta-analytic techniques described by Dohoo et al., (2003).
Articles were selected to meet the following criteria:
(1) published in English;
(2) published as peer reviewed original articles;
(3)  must had information about dystocia and stillbirth in first and later parity;
(4) articles of Holstein cows only were included in the analysis;
The articles selected were generally American or European.

Statistical Analysis
Analysis of potential publication bias
The Comprehensive Meta –Analysis software offers multiple methods for detecting the presence of publication bias and assessing its impact on the analysis.
1- A funnel plot: two modes were available, one which plots a study’s effect size against its standard error and another which plots effect size against precision. 
2- Duval and Tweedie’s trim and fill (Duval &Tweedie2000): In the absence of bias the plot would be symmetric about the summary effect. 
3-Begg and Mazumdar’s rank correlation (Begg & Mazumdar, 1994): A test reports the rank correlation (Kendall’s tau) between the standardized effect size and the variances (or standard errors) of these effects. 
4-Egger’s regression intercept: In this test, the standardized effect (effect size divided by standard error) is regressed on precision (inverse of standard error).

Analysis of Heterogeneity
Heterogeneity of the estimated OR was assessed with the Cochran’s Q statistic chi square test (Egger et al., 2001). If there was evidence of heterogeneity, then a random model (inverse variance) is preferred. Degree of heterogeneity was assessed by use of the I2 (I squared) statistic. This describes the percentage of the variability in effect estimates that is due to heterogeneity rather than sampling error (chance) (Higgins et al., 2003). 

Results and Discussion
1- Effect of primiparous and multiparous on dystocia 
For testing heterogeneity, results shows that I2 =99.72, and P=0.000. An I2 value >50 may be considered indicative of substantial heterogeneity. In such case a random model is more suitable than fixed model (Rabiee et al., 2012). Estimated OR with a random model for dystocia is (OR=2.68, 95% CI 2.51 to 2.85) and the corresponding estimates in a fixed model is (OR=2.61, 95% CI 2.60 to 2.61).
In order to detect bias could be associated with the estimated OR of dystocia, a funnel plot was submitted which represent effect size against its standard error (Figure 1). The circles that appear toward the top of the graph and tend to clustering near the mean are the large studies, whereas smaller studies appear toward the bottom of the graph. It's obvious from the graph the presence of bias as the OR values were distributed asymmetrically. Pooled OR was corrected according to fill and trim method "Durval and Tweedie".
Sex studies accounting for gender were needed in dystocia to be symmetrically distributed. The observed OR value of random effect was 2.68, 95% CI (2.51, 2.85), Q value 10615.92 whereas the adjusted OR was 2.42, 95% CI (2.26, 2.60), 13133.952.
Egger’s linear regression method, quantifies the bias captured by the funnel plot. Egger’s method uses the actual values of the effect sizes and their precision. The rank correlation test of Begg and Mazumdar (1994) showed that there was no significant correlation between effect and study size (P = 0.39). This was also confirmed by the regression test of Egger et al. (1997), which showed no significant association between study size and effect (intercept = 1.45, P = 0.36). 
Heterogeneity in studies could be belonging to many reasons such as: studies conducted by different people, in different areas, with different definitions and at different times, which create a heterogeneous population of studies.
Differences between studies in terms of the definition or measurement of outcomes, may lead to differences in observed effects (Lean et al., 2009).
As I2 (I square) was significant (99.72), hence the sources of heterogeneity of response were investigated by meta-regression.
[bookmark: _GoBack]In our research, heterogeneity could be attributed to differences in definition of dystocia (categories). To investigate the validity of using this factor as predictor factor, data were analyzed using ANOVA . T-test was confirmed the significant (P<0.05) differences between OR estimates.  Hence, data were subjected to meta-regression. Two types of regression were used: fixed effect regression which shows that the slope is 0.13, 95%CI (0.12, 0.13), P=0.000 with intercept 0.32, 95%CI(0.30, 0.34), P=0.000 (Figure 2) and mixed effect regression which shows that the slope is 0.11, 95%CI (0.02, 0.20), P=0.000 with intercept 0.52, 95%CI(0.12, 0.91), P=0.000 (Figure 3 ). The significant effects of two regressions confirm the effect of  the categories of dystocia on the value of log OR. It was shown from the two figures (2, 3) that the OR increased as category increasing. 
Figure (4 ) illustrated each study represented by a circle proportional to its weight in the analysis. This view identifies which studies have the greatest impact on the slope of the regression line. Studies with five categories have more impact on slope.
 Forest plots were used to provide illustration of the calculated OR per study as well as the overall pooled effect of all studies in the plot. The forest plot is a graphical presentation of the results that displays the point estimate and confidence interval of the effect observed in each study, along with the summary estimate and its confidence interval (Dohoo et al., 2003).
Forest plots of the studies of dystocia was shown in figure 6.

2- Effect of primiparous and multiparous on stillbirth
Results shows that I2 =99.92, and P=0.000. Estimated OR with random model for stillbirth is OR=2.18, 95% CI 1.84 to 2.58 and the corresponding estimates in fixed model is OR=2.06, 95% CI 2.05 to 2.07.
Duval and Tweedie (2000) reported that: when there was no missing study in the funnel plot, the observed and adjusted OR are identical.  
 Figure (7) shows that there was no bias as the studies were distributed symmetrically. The estimate of  observed and adjusted OR are identical.   (OR=2.18, 95% CI 1.84 to 2.58).
Egger’s linear regression method was applied and results shows that the intercept (β0) is1.76, 95% CI (21.70, 25.24), with t=0.158, df=17. The one-tailed p-value is 0.43, and the two-tailed p-value is 0.87. Begg and Masumdar rank correlation was used also and the Tau value was  -0.29, P(one tailed)=0.04 and P(two tailed)= 0.08.
It's obvious that the heterogeneity is detected in stillbirth but when there is heterogeneity that cannot readily be explained, one analytical approach is to incorporate it into a random effects model. In such case, we were unable to define the causing factors and then unable to apply meta-regression. 
   Forest plots for stillbirth was shown in figure (8).
The current study confirmed that primiparous cows were most likely to have dystocia and stillbirth as compared with multiparous cows. Results also indicate that differentiation can be made among primiparous and multiparous cows in the risk of having dystocia and stillbirth. These differences among cows could be useful to aid the better management to minimize their harmful effects in the dairy herds; particularly both traits have a low heritability (Lin et al., 1989).
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