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Abstract: This study was aimed at the meta-analysis of the conception rates to the first insemination of dairy cattle treated with the Ovsynch protocol,
and the determination of the sources of heterogeneity between the studies included in the analysis. The study material comprised of 46 primary
studies conducted between 1999-2019 on the use of the Ovsynch protocol in Tiirkiye. The heterogeneity between these studies was assessed by meta-
analysis using the random-effects model and the Der Simonian-Laird method. Accordingly, the common conception rate to the first insemination
calculated for the primary studies, in which dairy cattle were treated with the Ovsynch protocol, was 0.412 (95% CI: 0.384-0.442) (P<0.001). The
source of heterogeneity between the primary studies was determined by subgroup analyses. Conception rates were calculated for subgroups, which
were established for geographical region, cattle breed, year of publication and parity. While the conception rates significantly differed for geographical
region, the differences observed for cattle breed, year of publication and parity were statistically insignificant. When assessed for geographical region,
the lowest common conception rate was determined in the Eastern Anatolia region (26%), whilst the highest common conception rate was determined
in the Black Sea region (51.6%). The common conception rates calculated for cattle breed were 41.3% for Holstein cattle and 43.6% for Brown Swiss
cattle. It was observed that the conception rates had decreased by 10% in the last 20 years to a level of 40.2% in the period between 2015 and 2019. The
common conception rates calculated for parity were 39.4% for heifers and 41.9% for multiparous cows. It is considered that the results obtained in this
study will contribute to the development of new strategies for a rational production in the dairy sector.
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Tiirkiye'de Ovsynch Protokolii Uygulanan Siit¢ii Sigirlarda Konsepsiyon
Oranlarinin Meta-Analizi

Oz: Bu galismada Ovsynch protokolii uygulanmus olan siiriilerdeki ilk tohumlamadaki konsepsiyon oranlarinin meta-analizi ile degerlendirilmesi
ve ¢aligmalar arasindaki heterojenligin kaynaklarinin belirlenmesi amaglanmigtir. Calisma materyalini, 1999-2019 yillar1 arasinda Tiirkiyede
yliriitiilmiis ve Ovsynch protokolii ile yapilmis 46 primitif ¢alisma olusturmustur. Caligmalar arasinda belirlenen heterojenlikten dolay: uygulanan
meta-analizinde rastgele etki modeli altinda Der Simonian-Laird yontemi kullanilmistir. Bu yontem sonucunda Tirkiyede siit¢ti sigirlarda
ovulasyon senkronizasyon i¢in ovsynch protokolil uygulanmis tiim ¢aligmalarda ilk tohumlama sonucunda elde edilen ortak konsepsiyon orani
0.412 (%95 CI: 0.384-0.442) hesaplanmustir (P<0.001). Calismalar arasi heterojenligin kaynagini belirlemek igin alt grup analizi yapilmugtir.
Olusturulan alt gruplara gore (cografi bolgeler, 1rk, yil ve parity) konsepsiyon oranlari hesaplanmistir. Konsepsiyon oranlari arasindaki farklilik
cografi bolgelere gore énemli bulunurken; irk, yil ve pariteye gére 6nemli bulunmamigtir. Cografi bolgelere gore Tiirkiyede ortak konsepsiyon
orani en diisitk Dogu Anadolu Bolgesinde (%26), en yiiksek Karadeniz Bélgesinde (%51.6) belirlenmistir. Irklara gore ortak konsepsiyon oranlari
Holstayn'larda %41.3, Isvi¢re Esmer’lerinde %43.6 olarak hesaplanmistir. Yayinin yapildig: yillara gére konsepsiyon orani son yirmi yilda %10’luk
diisiis gostererek son yillarda (2015-2019) %40.2 ‘ye gerilemistir. Pariteye gore ortak konsepsiyon orani diivelerde %39.4, multipar ineklerde %41.9
hesaplanmistir. Bu ¢aligmada elde edilen sonuglarin siit sigirciiginda rasyonel tiretim igin gerekli olan yeni stratejilerin gelistirilmesine katk:
saglayacagi diisiiniilmektedir.

Anahtar sozciikler: Konsepsiyon orant, Meta analizi, Ovsynch protokolii, Senkronizasyon, Siitcii sigir

INTRODUCTION significantly reduced fertility in parallel with increased
milk yields. Due to the difficulty of detecting estrus behavior
Recently, dairy holdings are faced with the problem of  after parturition or the development of postpartum anestrus
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problems in high-producing dairy cattle, performing
artificial insemination within the economically viable time
interval has become even harder. In 80% of dairy cattle,
the first postpartum ovulation occurs within 50 days after
parturition, and of these animals, only 54-68% maintain
cyclicity. Both estrus detection and timely insemination
directly affect the reproductive performance of animals .

In dairy cattle, estrus or ovulation synchronization
techniques are used to increase reproductive yields,
detect estrus, perform timely artificial insemination and
avoid postpartum anestrus problems. Synchronization
also allows for ease of application, reducing human
errors and decreasing labor costs. When applying estrus
synchronization techniques, estruses and/or ovulations
not being able to be induced timely in all animals,
and factors such as ovulations spreading over a one-
week period prevent the achievement of the intended
conception rates 1>*l. Ovulation synchronization methods
synchronize follicular development and corpus luteum
regression, such that fixed-time artificial insemination can
be performed without the need for observing estrus signs.
Cattle with a known ovulation time can be inseminated
within the targeted time period to achieve the conception
rate required for the intended reproductive yield. These
protocols, which mimic the natural estrus cycle, involve
the use of several hormones including progestogens,
prostaglandin (PG) F2a, gonadotropin-releasing hormone
(GnRH), luteinizing hormone, follicle-stimulating hormone
and estrogen *°1.

A fixed-time artificial insemination program has been
developed, based on ovulation synchronization (Ovsynch)
through the combined use of GnRH and PGF2a. The
Ovsynch protocol involves injections of GnRH (on days
0 and 9) and PGF2a (on day 7) and the performance
of artificial insemination 16-24 h after the last GnRH
injection. This protocol is aimed at achieving follicular
development in parallel with luteal regression, and thereby,
synchronizing ovulations . The Ovsynch protocol has
found common use in dairy holdings, yet the conception
rates achieved with this protocol have been reported to be
lower than those achieved with inseminations based on
estrus detection #. Furthermore, significant differences
have been observed between the conception rates achieved
with the use of the Ovsynch protocol in different studies ..

The conception rates achieved in lactating dairy cattle
with the use of the Ovsynch protocol have been reported
to range from 32% to 76.9% [©10-12],

While literature reviews bring together different results
obtained from studies conducted on a particular subject,
the meta-analysis method has been developed with an
aim to combine different results for the generation of a
common result. Meta-analysis is a statistical method used

to combine and synthesize independent individual studies
conducted on a particular subject with an aim to provide
interpretation through the conversion of their results into
a common measurement unit !4,

The present study was designed to perform a meta-
analytical assessment of the conception rates achieved
with the use of the Ovsynch protocol for ovulation
synchronization in dairy cattle raised in Tiirkiye. For this
purpose, firstly the heterogeneities between the primary
studies were determined and pooled conception rates
were calculated for these studies included in the meta-
analysis. Next, subgroups were established for the year of
publication, geographical region, cattle breed, and parity
(heifers and cows) to perform meta-regression analyses
with an aim to determine the sources of heterogeneity
between the studies.

MATERIAL AND METHODS

The study material comprised of 46 primary studies,
which were selected in view of predetermined inclusion
criteria, among 266 studies listed by a database scan (Table
1). Literature searches were performed using “Ovsynch”
and “cattle” search strategy in PubMed and Web of Science
databases. The inclusion criteria were the study having
been conducted in Tiirkiye, having been published between
1999-2019, having investigated the use of the Ovsynch
protocol in dairy cattle for ovulation synchronization, and
having reported conception rates achieved with the use of
the Ovsynch protocol. Considering the PICO criteria, the
problem was determined as the rate of conception with
the Ovsynch protocol, intervention was the application
of the Ovsynch protocol, the comparison criterion was
the comparison of the rates of conception by years and
regions, and the result was the effect of the Ovsynch
protocol on the conception rates. The PRISMA Statement
guidelines were followed in determining the studies to be
included in the meta-analysis and the flow chart diagram
is presented in Fig. 1 1],

Begg and Mazumdar’s rank correlation test was used to
determine the publication bias of the included studies, and
a funnel plot was built as a graphic representation of the
effect size and sample size. The funnel plot, where the “x”
axis showed the conception rates and the “y” axis showed
the standard error of the effect size, was drawn in the
reverse scale (zero at the top with downward increasing
values). An assessment was made of the heterogeneity
between the primary studies for effect size, with an aim to
select the meta-analysis method (fixed-effects or random-
effects models) to be used for combining the results of
the primary studies and calculating the common rates.
The degree of heterogeneity was assessed visually using a
forest graph and by means of some statistical measures.

An increased distance between the point estimates and a
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o e Recordsidentified through database searching (Google Scholar) (h=266)

E e Keywords: “Ovsynch” and “Cow” “and “Turkey, Tirkiye”

_E e Screening languages: English, Turkish
\ N o
[ s Yol ‘ B

_g The studies to be included in the meta-analysis;,

g e Conducted in Tirkiyve

= e Published years between 1999-2019

§ L e Stated the conception rate in Ovsynch protocol applied cows )
¥ J
N ' ‘ \

& Records screened (n=266) —b[ Excluded records (n=200)

2 1 |

8| o ] ) _ /Excluded fall text papers with \
| k Eligible studies (nh=66) ‘ *| reasons (n=20);

e Modified Ovsynch protocol
(n=12)
v s Conception rate was not reported

5 in the study (n=6)

% Included studies (h=46) ¢ Ovsynch.protoc.ol applied to

§ pathological animals (such as

— \ ovanan cyst) (n=2) j
Fig 1. Flow diagram of the literature search selection for studies that Ovsynch protocol applied, and conception rate
determined in Tiirkiye

low intersection of the confidence intervals of studies in
a forest graph point out to a high degree of heterogeneity.

Cochran’s Q test was used to determine the heterogeneities
between the studies, I? statistics were used to determine
the level of heterogeneity and T2 statistics were calculated
to determine the true between study variances. As analyses
demonstrated a heterogeneity between the primary
studies for effect size, the random-effects model (the Der
Simonian-Laird method) was chosen. The random-effects
model considers variances both within and between the
included studies and assumes that there are differences
between all studies for effect size.

Subgroup analyses were performed to determine the
sources of heterogeneity between the studies. Conception
rates were calculated for the subgroups, which were
established for geographical region, cattle breed, year
of publication and parity. Furthermore, in view of the
heterogeneity between the studies, to ensure an effective,
reliable and valid parameter estimation with minimum
variance, a univariate meta-regression analysis was
performed, and a comparison was made of the conception
rate alterations observed within the subgroups. The
moments method was used for the meta-regression analysis,

and models were established according to the random-
effects model. A low number of studies being included in
the analysis is a major disadvantage for meta-regression
analyses. According to the criterion set for the number
of studies required for establishing a subgroup, it was
not possible to include 4 studies that were conducted in
southeastern Anatolia in hybrid and South Anatolian Red
cattle. Thus, it was not possible to assess the interaction
of multiple factors. Subgroups were established for the
geographical region of the study location (Mediterranean,
Eastern Anatolia, Aegean, Central Anatolia, Black Sea
and Marmara regions), cattle breed (Holstein and Brown
Swiss), publication year of the study (1999-2004, 2005-
2009, 2010-2014 and 2015-2019) and parity (heifers and
multiparous cows). Thereby, common conception rates
were calculated for the subgroups and the correlation of
these rates were assessed. The statistical significance of the
meta-regression models was assessed with the Z test. Meta-
analyses were performed using the CMA (Comprehensive
Meta Analysis) and R 4.2.1 (www.r-project.org/) software
and “metaphor” package. The significance level of the
Cochran Q heterogeneity statistics was set at P<0.10 and
the significance level of the effect size and coefficients was
set at P<0.05.
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RESULTS

In the present study, the conception rates of a total of 3182
cattle, which were treated with the Ovsynch protocol in 46
studies conducted between 1999-2019, were included in

Funnel Plot of Standard Error by Logit event rate
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Fig 2. Funnel plot of study sample regarding conception rates with

the meta-analysis. The conception rates reported in these
previous studies are shown in the Table 1.

Begg and Mazumdar’s rank correlation test was performed
to determine the publication bias of the studies included in
the meta-analysis. Kendall’s tau b coefficient was calculated.
This coefficient is expected to be close to 1 and the p value
is expected to be larger than 0.05. Begg and Mazumdar’s
rank correlation test showed that the study sample was not
biased (Kendall’s tau=0.04, P=0.670). In the funnel plots,
the scattering of the studies included in the meta-analysis
within a triangle with a downward-facing base indicated
that there was no asymmetry in the study sample (Fig. 2).

The heterogeneity observed between the primary studies
for the conception rates was assessed with Cochran’s Q,
I? and 2 test statistics (Q=92.392, P<0.001, 1>=51.295,
12 =0.067). I* (%) calculations showed that there was a
moderate level of heterogeneity between the studies for
the conception rates. The forest plot, which was built as a

Ouegcs pesiioasl graphic representation of this heterogeneity, showed the
Weight  Waeight
Study Events Total Proportion 95%-CI (common) (random)
Kaya ot al, 1999 8 10 —t——— 060 [026,088) 03%  08%
Coyan etal, 2003 6 10 —_— 060 (026,088) 03%  08%
Asal and Colak, 2004 a 5 13 ——t— 038 [014;0868) 04%  11%
Asal and Colak, 2004 b 6 13 —— 046 (019,075 04%  10%
Nak etal 2005 a 46 100 e 042 033,052 33% 3%
Nak etal, 2005 b 20 M ————— 059 (041,075 10%  20%
Adatas, 2006 9 20 _— 045 (023,068] 06%  14%
Gumen et al_ 2006 17 38 —t—— 045 (029,062 1% 21%
Kacar et al, 2006 S5 4 ——t 021 (007,042 1%  20%
Cint et al, 2007 9 18 e 050 (026,074) 05%  13%
Abay et al, 2008 6 16 —e—— 038 015,065 05%  12%
Kacar et al, 2008 10 57 —e— 018 (009,030 29% 3%
Bubul et al, 2009 20 41 —— 049 033,065 1% 21%
Ceik etal, 2009 3 1 —— 027 [006,061] 04%  11%
EAbol 2009 1" 20 —_ 055 [032,077] 06%  14%
Abay, 2010 18 40 —t— 045 (029,062 12%  21%
Aksu et al, 2010 3 13—t 023 005,054 05%  13%
Cevik etal, 2010 10 13 | ——— 077 [046,095) 05%  13%
Dogruer et al, 2010 15 42 —s 036 022,052 13% 23%
Keskon et al, 2010 94 250 - 038 [032,044) 78%  38%
Nak etal, 2010 69 173 —— 040 [0.33,048] 53%  36%
Pancarci etal, 2010 2 6t 033 [004;078) 02%  06%

Yildiz, 2010 3 12 ——— 025 [0.05,057) 05%  12% . . .
Kara etal, 2011 a 12 24 —_——— 050 29071 07%  16% | | Fig3.Forestplotregarding conception
Karaetal  2011b T M e—gp—— 029 013,051 08% 18% rates with Ovsynch protocol
Keskon et al, 2011 178 347 { = 051 [046,057] 101%  39%
Yimaz etal, 2011 a 1 37 —t— 038 (022,055 1% 21%
Yumaz etal, 2011b 2% 80 —e 032 022,044) 27% 30%
Abay etal, 2012 148 400 e | 037 (032,042 125% 40%
Cinar etal, 2012 44 140 e 031 (024,040 aT%  35%
Enve etal, 2012 " 2 e 054 (033,073 08%  17%
Gumen et sl 2012 59 126 047 (038,056 3™ 33%
Emree otal, 2014 2 —— 055 [038,071) 12% 21%
Karakaya et al 2014 63 156 - 040 033,049 47%  35%
Karyagdh et al 2014 19 43 —t— 044 (029060 13%  22%
Kose etal 2014 a 8 20 —_— 040 [0.19,064) 06%  14%
Kose etal 2014 b 8 28 ———i— 029 [013,049] 10%  19%
Yimazbas-Mecitoguetal, 2014 51 105 g 049 039,059 3% 31%
Abay etal, 2015 76 185 ~- 041 [034,049] 56%  36%
Salar, 2015 48 15 -t 031 (024,039 53%  36%
Calarcah et al 2016 2 7 ——t 031 (020,043 25%  29%
Karaca et al, 2016 8 20 _— 040 (0.19,064) 06%  14%
Karakaya.Bilen et al 2019 21 50 —— 042 028,057) 15%  24%
Kucuk et el, 2019 19 2 —— 059 [041,076] 10%  19%
Shahzad et al, 2019 23 58 R 040 (027,053 18%  26%
Topcu etal, 2019 16 20 —t—— 053 034,072 09%  18%
Common effect model 382 e 0.40 [0.39;042) 100.0% -
Random effects model < 0.41 [0.38; 0.44) - 100.0%
Heterogenety I° = 80% +* = 00058, p <001 f T T
02 04 06 08
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Table 2. Subgroup analysis results by region, breed, year and animal

Overall Rates of Conception Rates Heterogeneity
Item Subgroups Number | Number Numbel: o Conception SEO DG 193 5 P Values
S | it Conception Rate Inter\.'al of Cochran’sQ | % (Cochran's Q)
Cows Conception Rate
Mediterranean 4 110 42 0.384 0.297; 0.479 2.342 0.01
Aegean 5 180 73 0.425 0.309; 0.549 9.186 56.46
' Central Anatolia 15 1265 477 0.378 0.352; 0.405 15.653 10.56 | Q=10.463,
. Black Sea 3 86 45 0516 0.408; 0.622 3.974 49.68 | df=5, P=0.063
Marmara 12 1363 603 0.438 0.397; 0.480 22.649 51.433
Eastern Anatolia 3 31 8 0.260 0.135; 0.440 0.230 0.0
Holstein 34 2894 1187 0413 0.384; 0.443 66.272 5021 | Q=0.244, df=1,
Breed Brown Swiss 8 141 61 0.436 0.354; 0.520 5.567 0.0 P=0.621
1999-2004 4 46 23 0.500 0.357; 0.643 1.546 0.0
2005-2009 9 307 141 0.460 0.405; 0.517 5.683 0.0 | Q=4263, df=3,
e 2010-2014 21 2079 851 0.403 0.366; 0.441 44.397 54.95 P=0.234
2015-2019 8 603 233 0.402 0.340; 0.466 14.858 52.89
Animal | Multipar Cow 35 2643 1094 0.419 0.389; 0.449 61.699 4489 | Q=0326, df=1,
Parity Heifer 7 392 154 0.394 0.347; 0.444 9.856 39.12 P=0.568
Cochrane’s Q: Weighted sum of squares of observed effect sizes; P %: The rate of true variance to observed variance; df: Degree of freedom

point estimates and confidence intervals of the studies
included in the meta-analysis. Using the Der Simonian-
Laird method in association with the random-effects
model, the common conception rate for all of the studies,
which were included in the meta-analysis and in which
dairy cattle raised in Tirkiye were treated with the
Ovsynch protocol, was calculated as 0.412 (0.384-0.442)
(P<0.001) (Fig. 3).

The results of the subgroup analyses performed to determine
the source of heterogeneity between the primary studies
are shown in Table 2. Statistically significant differences
were detected between the subgroups established for the
geographical regions of the study locations (P<0.10).
Accordingly, the lowest conception rate was determined
in the Eastern Anatolia Region (26%). No statistically
significant difference was determined between the
subgroups established for cattle breed (P>0.1). The
common conception rates for Holstein and Brown Swiss
cattle were calculated as 41.3% and 43.6%, respectively.
The subgroups established for the publication year of the
studies also showed no statistically significant difference
(P>0.1). The lowest common conception rate (40.2%)
was determined for the most recently conducted studies
(2015-2019). Likewise, the subgroups established for
parity did not show any statistically significant difference
(P>0.1). The common conception rates for heifers and
multiparous cows were calculated as 39.4% and 41.9%,
respectively.

The statistical significance of the heterogeneity sources
was calculated with univariate meta-regression analyses.

In the meta-regression model, the conception rate was the
dependent variable and geographical region, cattle breed,
year of publication and parity were the independent
variables. The use of the hypothesis test with all coefficients
as zero in a model assessing conception rates for
independent variables of breed, year of publication and
parity showed that there was no statistically significant
difference (P>0.1). However, it was determined that
the geographical regions of Tirkiye led to statistically
significant differences in the conception rates and was a
factor influential on the heterogeneity observed between
the primary studies (Q=9.63; P<0.1). In the meta-
regression model established for geographical regions, the
R? analogue value was calculated as 0.34. Therefore, the
conception rates for geographical region were determined
to account for 34% of the heterogeneity between the
studies. Accordingly, the model used for meta-analysis
demonstrated that, with reference to the Eastern Anatolia
Region, the common conception rate for the Black
Sea Region was calculated 1.140 fold higher (P=0.020)
(Table 3).

Di1SCUSSION

In recent years, studies have been conducted on the
assessment of the effects of different synchronization
methods on the conception/pregnancy rates of dairy
cattle by meta-analysis 12,

Borchardt et al.'”l, upon making a meta-analytical
comparative assessment of studies reporting conception
rates achieved with the use of different synchronization
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Table 3. Univariate meta-regression models regarding conception rates with Ovsynch protocol

Coefficient of Meta-regression Model of Conception Rates Test of the model
Item |Variables (Simultaneous Test that Univanl et e ion
o %95 Confidence Interval | Standard - Models and R* Analog Values
Coefficient of Coefficient Error Z Values | P Values| All Coefficients are Zero)
Intercept -1.046 -1.878; -0.213 0.425 -2.46 0.014
Mediterranean 0.575 -0.361; 1.511 0.478 1.20 0.229
Aegean 0.705 -0.199; 1.609 0.461 1.53 0.127
. . _ CRRegion= -1.046 + 0.575(MeR)
Region Central Anatolia 0.579 0.270; 1.429 0.433 1.34 0.181 197—09(.)6;6 +0.705(AR) + 0.579(CAR) +
Black Sea 1.140 0.176; 2.105 0.492 232 | 0.020 ; 1.140(BSR) + 0.797(MaR)
R? analog = 0.34
Marmara Region 0.797 -0.050; 1.644 0.432 1.84 0.065
Eastern Anatolia (Reference)
Intercept -0.260 -0.642;0.122 0.195 -1.33 0.182
; ) Q=020 CRurees= -0.260 + 0.091(HF)
Breed |Holstein 0.091 0.491; 0.309 0.204 0.45 0.656 P = 0.656 R? analog = 0.01
Brown Swiss (Reference)
Intercept -0.412 -0.649; -0.174 0.121 -3.40 0.001
1999-2004 0.417 -0.252; 1.085 0.341 .22 0.222
Q=386 CRyear= -0.412+0.417(Y,) +
Year |2005-2009 0.268 -0.100; 0.637 0.188 1.43 0.153 - 0.268(Y,) + 0.020(Y,)
P=0277 . E
R? analog = 0.01
2010-2014 0.020 -0.259; 0.299 0.143 0.14 0.888
2015-2019 (Reference)
Intercept -0.423 -0.709; -0.137 0.146 -2.90 0.004
Animal i ) Q=035 CRanimai= -0.423 + 0.095(C)
Parity Multipar Cow 0.095 -0.217; 0.407 0.159 0.60 0.552 P=0552 R® analog = 0.01
Heifer (Reference)
Q: Cochrane’s Q (Weighted sum of squares of observed effect sizes), CR: Conception Rates, MeR: Mediterranean Region, AR: Aegean Region, CAR: Central Anatolia Region, BSR: Black
Sea Region, MaR: Marmara Region, HF: Holstein-Friesian, Yi: 1999-2004, Y2: 2005-2009, Y3: 2010-2019, C: Cow

protocols, calculated common conception rates of 41.7%
for the Presynch + Ovsynch protocol and 46.2% for the
double Ovsynch protocol. The common conception
rate calculated in the present study for the use of the
Ovsynch protocol in dairy cattle from Tiirkiye is similar
to the common conception rate previously reported for
the Presynch + Ovsynch protocol, and lower than that
reported for the Double Ovsynch protocol 7).

Rabiee et al.!”! assessed conception rates reported to have
been achieved with the use of the Ovsynch, Presynch and
Selectsynch protocols by meta-analysis, whilst Borchart
et al."¥ assessed conception rates reported to have been
achieved with the use of the Ovsynch protocol and the
modified Ovsynch protocol by meta-analysis 1],

In the present study, with an aim to produce meta-analysis
results closer to the population parameter, conception
rates achieved with the use of the prostaglandin-based
Ovsynch protocol, which is known to have common
use in Tiirkiye, were assessed. In the past 20 years, many
individual studies have been conducted in Tirkiye for
the investigation of the effects of the Ovsynch protocol,
applied to dairy cattle for ovulation synchronization, on
conception rates. Conception rates ranging from 17.5% to
76.9% were reported in the 46 primary studies included
in the meta-analysis performed in the present study. The

heterogeneity observed between these primary studies for
conception rate are considered to arise, to a large extent,
from the results of the studies conducted by Cevik et al.'?,
Kagar et al.”", Kagar et al.??) and however, heterogeneity
cannot be simply attributed to consistent differences
observed between individual studies.

The heterogeneity between the primary studies included
in the meta-analysis was determined by Cochran’s
Q, I* and T* test statistics. In view of the high level of
heterogeneity between the studies, the random-effects
model, and due to it being least affected by the outlier, the
Der Simonian-Laird method were used for the calculation
of the common rates. The common conception rate
calculated for the studies, which were included in the
meta-analysis and involved the application of the Ovsynch
protocol to dairy cattle raised in Tiirkiye, was 41.2% (%95
CI: 38.4-44.2). Out of the 46 primary studies included in
the meta-analysis, 10 had reported conception rates that
fell within the 95% confidence interval of the common
conception rate (38.4-44.2), whilst 17 studies had reported
rates below and 19 had reported rates above the CI of the
common conception rate. Common conception rates were
calculated for the subgroups (geographical region, breed,
year of publication and parity) that were established to
determine the source of heterogeneity between the studies
included in the meta-analysis.
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According to meta-regression analyses, among the sub-
groups established for geographical region, the lowest
conception rate was determined for the Eastern Anatolia
Region (26%), whilst the highest conception rate was
determined for the Black Sea Region (51.6%). The
conception rates calculated for the other geographical
regions were similar and fell within the confidence interval
of the common conception rate. The conception rate
calculated for the Eastern Anatolia Region being 1.140
fold higher than that calculated for the Black Sea Region
was attributed to the harsh climatic conditions of Eastern
Anatolia. Literature reports have also pointed out to the
significant effect of geographical region, month/season,
and geographical region-month/season interaction on
conception rates in different countries 2%,

Although it has been reported that cattle, which are of
different genetic structure and are raised in different
geographical regions, would differ for fertility %27, the
common conception rates calculated for the two breed
subgroups in the present study demonstrated similar
values for Holstein (41.3%) and Brown Swiss (43.6%)
cattle. This result agrees with previous studies suggesting
similar fertility characteristics for the Holstein and Brown

Swiss breeds, compared to some dual-purpose cattle
breeds 2%,

In parallel with the improvement of management systems
in the dairy industry in recent years, better nutrition
and extensive genetic selections have resulted in a steady
increase in milk yields per cow. However, increased
milk yields have brought about decreased reproductive
yields 5031,

In the present study, no statistically significant difference
was observed between the subgroups established for
the year of publication of the studies with respect to the
conception rates of dairy cattle raised in Tiirkiye (P>0.10).
However, it was determined that conception rates had
decreased by 10% in the last 20 years.

The present study showed that heifers and multiparous
cows included in the subgroups established for parity
showed no statistically significant difference for conception
rates. It has been reported that the conception rate to the
first insemination is either higher *>*! or similar '?**l in
heifers, compared to multiparous cows.

In conclusion, with the meta-analysis conducted in this
study results close to the population parameter were
obtained for the use of the prostaglandin based Ovsynch
protocol, which is known to have common use in Tiirkiye.
It is considered that the results of the present study will
contribute to the development of new strategies for rational
production in the dairy cattle sector. The main limitation
of this study is prostaglandin-based synchronization
protocols other than Ovsynch, and progesterone-based

synchronization protocols having not been included and
assessed. The conduct of a network meta-analysis for the
overall assessment and relative comparison of all available
synchronization methods in the future would provide
more detailed results. The generation of reliable results
with a meta-analysis depends on the careful selection of
the primary studies to be included in the analysis, the
careful assessment of the included studies, the selection
of the proper statistical model for use, and the accurate
interpretation of the results of the analysis.

The meta-analysis method may produce more reliable
and valid results than the individual studies included in
the analysis if utmost attention is shown at each phase
of the process, from the selection of the studies to be
included in the analysis to the interpretation of the
results of the analysis. Combining the results of small-
sample studies with an aim to make valid, consistent and
adequate parameter estimations with minimum variance
requires adherence to certain rules as well as planned and
disciplined conduct. Thus, in view of the vast amount
of data required to be dealt with in meta-analyses, these
assessments should be performed by a team of relevant
experts with extensive knowledge.
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