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Reproduction is a basic requirement for efcient cattle production to continue or cease; whereas, reproductive disorders are the
leading cause of economic loss in the cattle industry. To determine the prevalence and associated risk factors of major reproductive
disorders in cattle in the Tole district, a cross-sectional study design was conducted from October, 2020, to October, 2021. To
identify potential risk factors for cattle reproductive disorders, a multivariable random efect logistic regression analysis was used.
A total of 400 randomly selected cows were examined, and 37.8% of them had at least one reproductive disorder. Te three main
reproductive disorders observed in the study area were abortion (17.8%), stillbirth (4.8%), and dystocia (3.3%). Risk factors for
reproductive disorders in the study area included the calving season (OR� 3.7, 95% CL-1.37–7.18) and the accessibility of dogs to
cattle (OR� 2.5, 95% CL-1.64–3.85). Accessibility of dogs to cattle in the study areas was also a risk factor for abortion (OR� 7.5,
95% CL-3.59–15.54).Te present study also identifed parity (OR� 5.2, 95% CL-1.05–26.04) as a risk factor for dystocia in cattle in
the study areas. Tis demonstrated that losses in cattle production in the study areas are signifcantly attributed to reproductive
problems. Hence, it is essential to increase public awareness of how reproductive disorders afect cattle production and to develop
and implement appropriate control measures for these disorders. Te causes of abortion and dystocia in various areas should be
precisely identifed and described through further research.

1. Introduction

A fundamental requirement for efective livestock pro-
duction, whether it is continuous or terminal, is re-
production [1]. However, a number of factors, such as
nutrient defciencies, specifc and nonspecifc infections,
hormonal imbalances, immune system problems, environ-
mental factors, and others, can cause hindrance to the
physiological process [2]. Consequently, farm animals fre-
quently experience complicated diseases that prevent them
from producing their ofspring at their best [3, 4]. One of the
signifcant barriers to the production of cattle in sub-
Saharan Africa was the prevalence of reproductive disor-
ders [5–7].

Ethiopia has the largest livestock population in Africa,
with 60.4 million cattle, of which the majority (54.7%) are

cows [8]. Conversely, there is a growing market for dairy and
red meat products from livestock. Ethiopia has given breed
improvement, pasture development, and animal health in-
tervention priority to increase the productivity of cattle and
meet the rising demand for livestock products (meat and
milk). Tis increases the contribution of cattle to economic
growth. Enhancing dairy farming at the farmer level has
been prioritized in order to increase the supply of milk from
smallholder dairy farms in Ethiopia [9, 10]. To increase milk
production, temperate breeds have been brought into
a country through the use of crossbreeding programs for
cattle [11]. Crossbreeding with improved exotic dairy breeds
on a wide scale has been introduced as an option some many
years back for upgrading the genetic potential of the in-
digenous cattle breed and later to enhance the dairy sector in
the country [12]. Besides this, the creation and application of
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artifcial insemination (AI) techniques have altered the
breeding of cattle and the genetic advancement of those
animals, particularly in the dairy industry [13–15].

However, the main issue impeding the development of
the dairy industry in the country now is reproductive
problems. Te main reasons for smallholder dairy farms’
economic losses and poor reproductive results in the country
are issues related to reproduction disorders. Te most fre-
quent reproductive issues that have an immediate efect on
dairy cattle’s productivity are abortion, dystocia, stillbirth,
retained fetal membrane, anestrus, endometritis, and pyo-
metra [16–21]. Due to slower uterine involution, a decreased
reproductive rate, and a prolonged interconception period,
abortion, and postpartum reproductive disorders have been
greatly contributing to serious economic loss [16, 22]. Other
causes contributing to the high economic loss include the
long calving interval, expensive medication, a decline inmilk
production, a smaller calf crop, and the early depreciation of
possibly benefcial cattle [21–25]. It can be difcult to
identify these problems by a single disease or symptom since
the risk variables interact [23, 26].

Only a few reports that estimate the prevalence and risk
factors for reproduction issues are currently available. Te
results of this study contribute to the development of pre-
vention and mitigation strategies to reduce the efects of
reproduction problems on cattle production. Moreover,
policymakers and animal health extension personnel could
be given access to interventions based on scientifc research.
Te aim of the present study was to determine the prevalence
of major reproductive disorders and risk factors in cattle in
the Tole district of southwest Ethiopia.

2. Materials and Methods

2.1. Study Areas. Tole district is located in the southwest
Shoa zone, where this study has been conducted. It is sit-
uated 86 kilometers southwest of Addis Ababa.Te district is
located between latitudes 8028′ and 8047′N and longitudes
38017′ and 38029′E. Tis district is primarily comprised of
plateau land with lower slopes and has an elevation range of
2150 to 3100meters above sea level. Mid-altitude (80%) and
highland (20%) are the two main agroecological types in the
district. Tole district experiences mean annual temperatures
between 13 and 20°C. Te distinct region has two distinct
rainy seasons: a short rainy season (fromMarch to May) and
a long rainy season (from June to September). Te annual
rainfall averages more than 1300mm. Tole district has
87,300 cattle, 43,457 sheep, 30,456 goats, and 132,946 human
population. Te local cattle breeds (Gurage breed) are the
most common, followed by some Holstein-Friesian crosses.
Te study area has extensive (crop-livestock production) and
semi-intensive (urban production) management systems
(Figure 1).

2.2. Study Population and Design. Cows from the Tole
district that were raised under extensive and semi-intensive
production methods made up the study population. Te
cattle used in this study were three-year-old and older cows,

both local and crossbred cattle. From October, 2020, to
October, 2021, researchers in the Tole district used the cross-
sectional study method. An investigation was carried out to
determine the prevalence and risk factors for major re-
productive problems in cattle in the study areas.

2.3. Sampling Methods and Sample Size Determination
Techniques. Te study district was purposefully chosen
based on reports of previous reproductive issues, whereas
kebeles and villages were selected using a simple random
sampling technique. Taking the number of cattle in the
district into account, a total of six kebeles (small adminis-
trative units within a district) were selected for sampling.
Using a 95% confdence interval, 5% precision, and 50%
expected prevalence, the sample size was calculated fol-
lowing Trusfeld’s formula [27]. Consequently, the sample
size was 384 cows, but in order to improve the accuracy of
the result, 400 cows were used in total. Individual cows from
selected kebeles based on the number of cattle in the
population were also sampled using a straightforward
random sampling technique.

2.4. Data Collection Methods. A total of 400 cows were
selected, and their owners were contacted to acquire in-
formation on each cow’s history of reproductive disorders
and potential risk factors. Age, breed, body condition, parity,
and other factors specifc to individual cattle were noted and
considered in the data collection. In addition, environmental
and management-related factors like calving season, herd
size, herd type, breeding method used, management system,
and other variables were noted. Richard [28] classifed the
management system as either extensive or semi-intensive.
On the basis of the criteria adopted by Moran [29], cattle
body condition was similarly divided into poor, medium,
and good categories. Since the estimated age at frst calving
for cattle in tropical environments is between 24 and
36months [30], cattle were divided into three age groups:
less than three, three to six, and greater than six years. Te
herd size was divided into two categories: small (<10 cattle)
and large (>10 cattle). Cattle that shared the same barn were
grouped together and treated as a single herd [31, 32].
Monoparous (parity 1) and pluriparous (two or more
parities) were the two classifcations for parity number
[19, 33]. Depending on whether or not the cattle are ac-
cessible to dogs, they are classifed as having “yes” or “no”
interaction with them. Since dogs can transmit a variety of
diseases, including neosporosis, leptospirosis, brucellosis,
and coxiellosis, which are the main causes of reproductive
issues in cattle.

2.5. Management and Analysis of Data. Te collected data
were entered into Microsoft Excel Windows 2010 and stored
there before being analyzed with STATA 11.0. To calculate
the prevalence of reproduction disorders in cattle, we divide
the number of cattle with reproduction disorders by the total
number of cattle sampled. Te 95% confdence interval (CI)
was calculated for the prevalence of reproductive disorders
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using the Epitools binomial exact method. Using a logistic
regression model, the association between reproductive
issues, such as abortion and dystocia, and their potential
risk factors were investigated. Adjusted odd ratios were
used to assess the strength of the association between the
variables. A screening of several risk factors associated
with reproductive issues, abortion, and dystocia was done
using the univariable random efects logistic regression
analysis. A multivariable random efects logistic re-
gression model was used to fnd the risk factors for
dystocia, abortion, and reproductive issues. Te multi-
variable random efects logistic model included variables
whose P value in the univariate analysis was 0.05 or
higher. A cut point of 0.05 for the LR test was used to
select the variables based on the backward elimination
method. Using cross-product terms and the collinearity
matrix index, respectively, variables were examined before
the creation of the fnal model for interaction efects and
multiple collinearities. Te Hosmer–Lemeshow test was
used to assess the validity of the model. In this study,
a 95% confdence level and a P value of 0.05 were used in
all analyses.

3. Results and Discussion

3.1. Occurrence and Associated Risk Factors of Major Re-
productive Disorder in Cattle. A total of 400 animals were
examined, and 37.8% (95% CI: 0.33–0.43) of them had at
least one reproductive problem (Table 1). Abunna et al.
[34] and Tigabneh et al. [35] found a comparable prev-
alence of 30.1% in central Ethiopia and 39.8% in northeast
Ethiopia, respectively, which is consistent with this
fnding. A similar prevalence has also been reported in
northeast India [36].Te prevalence observed in this study
is lower than that determined by Tolosa et al. [37], who

reported a prevalence of the reproductive problem of
66.2% in Bale Robe. Te production system, breed, and
environmental factors that could be seen in various lo-
cations could be attributed to this variation in prevalence.
Te prevalence of reproductive disorders was found to be
highest in Armufo Taji kebele (50%) and lowest in Qursit
and Arada Leeqa kebele (26.8%) in the Tole district of
southwest Ethiopia (Table 1).

Te prevalence of cattle abortion (17.5%, 95% CI:
0.14–0.21) observed in this study (Figure 2) is in agreement
with the results of Dinka [38] and Kife and Moges [26], who
reported 14.5% and 19.7% prevalence of cattle abortion,
respectively. However, compared to Bitew and Prased’s [39]
13.9% prevalence in Bedele and Benti and Zewdie’s [21] 12.2%
prevalence in the Borena zone, the current result is higher.
Tis disparity in abortion prevalence could be attributed to
the diferences in environmental factors, management sys-
tems, and veterinary service levels. In agreement with the
results of Filmon et al. [40], who observed a 3.0% prevalence
of stillbirth in northeast Ethiopia, the prevalence of stillbirth
(4.8%, 95% CI: 0.03–0.07) found in this research (Figure 2).
Te present result, however, is higher than the fndings of
Tesfaye and Shamble [25] and Tulu and Gebeyehu [18], who
reported a prevalence of 1.0% in the districts of Boloso Sore
and Jimma Horro. Hypokalemia, various pathogens, and
forced fetal extraction are among the causes of stillbirth. Te
prevalence of dystocia in the current study (3.3%, 95% CI:
0.02–0.05) (Figure 2) was comparable to the prevalence of
3.3% and 3.4% in the Borena zone and East Shoa zone, re-
spectively, in Ethiopia [12, 21]. Nevertheless, compared to the
fndings of Kife and Moges [26], Wagari and Shiferaw [41],
and Filmon et al. [40], which found that dystocia was more
common, the prevalence of dystocia mentioned in the current
study is lower at 9.2%. Tis variation could be brought about
by variations in the size of the bull used, the calves’ fetuses and
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Figure 1: Map showing the study area.
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birth canals, feeding practices, breeds of cattle, and envi-
ronmental factors.

According to the present fndings, there was a statisti-
cally signifcant association between the season and the cattle
reproductive disorder. In the spring (March, April, and
May) compared to the winter (December, January, and
February), cattle were nearly four times (OR� 3.7; P< 0.05)
more likely to have a reproductive disorder (Table 2). Tis
could be brought about by seasonal variations, which could
refect shifting exposure to pathogenic potential pathogens,
shifting patterns of reproductive hormones, the existence of
a seasonal vector, or diferent seasonal feeding schedules
[42, 43]. Tis fnding is consistent with research by Siyoum
et al. [44], Tulu and Gebeyehu [18], and Ayana and Gudeta
[45], who mentioned that the season had an impact on
reproductive disorders.

Tis fnding revealed that the risk of reproductive dis-
orders and abortion was two times (OR= 2.5; P< 0.05) and
eight times (OR= 7.5; P< 0.05) higher in cattle that had
contact with a dog than in those that did not (Tables 2 and 3).
Tis might be a result of the fact that while cattle are one of
the intermediate hosts for Neospora caninum; dogs are its
sole defnitive host. Ingestion of feed and drinking water
tainted by oocysts shed on dog faces causes cattle to contract
the disease [46, 47]. Tis result is in line with earlier research
from Ethiopia [48–50] and other countries [51, 52], which
found a signifcant correlation between neosporosis and the
presence of reproductive problems and abortion in cows that

had signifcant exposure to dogs. Tis fnding is also in
agreement with the fndings of Bahari et al. [53] and
Kardjadj [54], who stated that cattle exposed to dogs on
a regular basis experienced leptospiral abortion. Tis could
be as a result of leptospiral abortion (infection from Cani-
cola) occurring in the area where dogs serve as the primary
reservoir. Besides that, there is a chance that dogs and cattle
could contract the same infectious disease, and cattle could
help keep the canicola serovar alive in the wild [55]. Similar
to this, Soomro et al. [56] indicated that brucellosis increased
the risk of abortion and reproductive disorders in cattle
exposed to stray dogs. Due to the fact that these animals were
dragging placentas from newborn calves that had died or
been aborted they spread brucellosis between herds [50, 57].
However, cattle reproduction disorders were not demon-
strated to be signifcantly associated (P> 0.05) with age, herd
size, management method, species composition, parity,
breed, type of breeding, body condition score, or previous
history of the reproductive problem (Table 2).

3.2. Distribution of Cattle Abortion among theGestation Stage
and Its Potential Risk Factors. Te third trimester had the
highest prevalence of abortion (61.4%), followed by the
second (31.4%), and the frst trimester had the lowest
prevalence (7.1%) in the current study. Tis diference was
found to be statistically signifcant (P< 0.05) as stated in
Table 4. Te third gestational stage was where abortion rates

Table 1: Distribution of the prevalence of reproductive disorders in cattle in the study area.

Kebele Total animal examined Total animals positive Prevalence (%) P value
Bili malima 60 24 40

0.119

Armufo taji 64 32 50
Abeebe 60 21 35
Allanu 64 27 42.2
Malima and saden botone 81 28 34.6
Qursit and arada leeqa 71 19 26.8
Overall 400 151 37.8
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Figure 2: Major reproductive disorders in the study area.
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Table 2: Te efect of potential risk factors on the reproductive problems of cattle in the study area.

Variables Categories Total cattle
tested

Total cattle
positive (%)

Univariate analysis Multivariate analysis
OR (CI;
95%) P value OR (CI;

95%) P value

Herd size Small (<10) 298 114 (38.3) — —
Large (>10) 102 37 (36.3) 1.1 (0.68–1.74) 0.722

Species composition Only cattle 261 96 (36.8) 1.1 (0.74–1.72) 0.584
Mixed 139 55 (39.6) — —

Breed Local 290 110 (37.9) 1.0 (0.65–1.62) 0.903
Cross 110 41 (37.3) — —

Parity Monoparous 15 5 (33.3) 1.2 (0.41–3.65) 0.719
Pluriparous 385 146 (37.9) — —

Age
<3 years 52 20 (38.5) 1.0 (0.54–1.87) 0.979
3–6 years 110 39 (35.5) 1.2 (0.72–1.84) 0.567
>6 years 238 92 (38.7) — —

Body condition
Good 57 17 (29.8) 1.6 (0.85–3.14) 0.143

Medium 194 73 (37.6) 1.2 (0.74–1.78) 0.533
Poor 149 61 (40.9) — —

Type of breeding Natural 325 120 (36.9) 1.2 (0.72–2.0) 0.478
AI 75 31 (41.3) — —

Management Extensive 348 132 (37.9) — —
Sem-intensive 52 19 (36.5) 1.1 (0.58–1.94) 0.847

Season of calving 0.026
Autumn 95 34 (35.8) 1.1 (0.58–1.95) 0.843 1.1 (0.57–2.00) 0.838
Summer 101 30 (29.7) 1.4 (0.76–2.58) 0.278 1.4 (0.73–2.60) 0.329
Spring 118 55 (46.6) 3.7 (1.39–6.10) 0.001 3.7 (1.37–7.18) 0.003
Winter 86 32 (37.2) — — — —

Previous history of the problem Yes 67 22 (32.8) 1.3 (0.74–2.25) 0.364
No 333 129 (38.7)

Contact of cattle with a dog Yes 218 103 (47.2) — — — —
No 182 48 (26.4) 2.5 (1.64–3.82) 0.0001 2.5 (1.64–3.85) 0.0001

OR: odds ratio; CI: confdence interval; “—” Ref: reference.

Table 3: Te efect of potential risk factors for cattle abortion in the study area.

Variables Categories Total cattle
tested

Total cattle
positive (%)

Univariate analysis Multivariate analysis
OR (CI;
95%) P value OR (CI;

95%) P value

Herd size Small (<10) 298 54 (18.1) 1.2 (0.65–2.19) 0.577
Large (>10) 102 16 (15.7) — —

Herd type Only cattle 261 49 (18.8) — —
Mixed 139 21 (15.1) 1.3 (0.74–2.27) 0.359

Breed Local 290 52 (17.9) — —
Cross 110 18 (16.4) 1.1 (0.62–2.01) 0.713

Parity Monoparous 15 3 (20.0) — —
Pluriparous 385 67 (17.4) 1.2 (0.33–4.32) 0.795

Age
<3 years 52 10 (19.2) — —
3–6 years 110 15 (13.6) 1.5 (0.63–3.63) 0.360
>6 years 238 46 (19.3) 1.0 (0.48–2.19) 0.957

Body condition
Good 57 8 (14.0) 1.4 (0.60–3.33) 0.423

Medium 194 34 (17.5) 1.1 (0.63–1.89) 0.763
Poor 149 28 (18.8) — —

Type of breeding Natural 325 55 (16.9) 1.2 (0.65–2.32) 0.528
AI 75 15 (20.0) — —

Management Extensive 348 60 (17.2) 1.1 (0.54–2.40) 0.725
Sem-intensive 52 10 (19.2)
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Table 3: Continued.

Variables Categories Total cattle
tested

Total cattle
positive (%)

Univariate analysis Multivariate analysis
OR (CI;
95%) P value OR (CI;

95%) P value

Season of calving

Autumn 95 19 (20.0) — —
Summer 101 12 (11.9) 1.9 (0.85–4.07) 0.123
Spring 118 22 (18.6) 1.1 (0.55–2.16) 0.803
Winter 86 17 (19.8) 1.1 (0.49–2.11) 0.969

Previous history of abortion Yes 67 12 (17.9)
No 333 58 (17.4) 1.1 (0.52–2.08) 0.923

Contact of cattle with a dog Yes 218 61 (27.9) — —
No 182 9 (4.9) 7.5 (3.59–15.54) 0.0001 7.5 (3.59–15.54) 0.0001

OR: odds ratio; CI: confdence interval; “—” Ref: reference.

Table 4: Prevalence of abortion based on the stage of pregnancy.

Stage of gestation Numbers
of aborted cattle

Prevalence
(%) (95% CI) Crude OR (CI; 95%) P value

First trimester 5 7.1 (0.01–0.13) — —
Second trimester 22 31.4 (0.21–0.42) 1.7 (0.98–2.91) 0.058
Tird trimester 43 61.4 (0.50–0.73) 2.9 (1.83–4.82) 0.0001
Overall 70 100 0.0001
CI: confdence interval; OR: odds ratio; “—” Ref: reference.

Table 5: Te efect of potential risk factors for cattle dystocia in the study area.

Variables Categories Total cattle
tested

Total cattle
positive (%)

Univariate analysis Multivariate analysis
OR (CI;
95%) P value OR (CI;

95%) P value

Herd size Small (<10) 298 10 (3.4) 1.2 (0.31–4.25) 0.839
Large (>10) 102 3 (2.9) — —

Herd type Only cattle 261 11 (4.2) 3.0 (0.66–13.79) 0.155
Mixed 139 2 (0.1) — —

Breed Local 290 9 (3.1) — —
Cross 110 4 (3.6) 1.2 (0.36–3.91) 0.789

Parity Monoparous 15 2 (13.3) 5.2 (1.05–26.04) 0.043 5.2 (1.05–26.04) 0.043
Pluriparous 385 12 (3.1) — — — —

Age
<3 years 52 3 (5.8) 2.0 (0.51–8.01) 0.320
3–6 years 110 3 (2.7) 0.9 (0.24–3.65) 0.912
>6 years 238 7 (2.9) — —

Body condition
Good 57 2 (3.5) 1.3 (0.24–7.40) 0.754

Medium 194 7 (3.6) 1.4 (0.39–4.72) 0.632
Poor 149 4 (2.7) — —

Type of breeding Natural 325 11 (3.4) 1.3 (0.28–5.98) 0.753
AI 75 2 (2.7) — —

Management Extensive 348 11 (3.2) — —
Sem-intensive 52 2 (3.8) 1.2 (0.26–5.69) 0.785

Season of calving 0.772
Autumn 95 2 (2.1) — —
Summer 101 2 (2.0) 0.9 (0.13–6.81) 0.951
Spring 118 5 (4.2) 2.1 (0.39–10.85) 0.395
Winter 86 4 (4.7) 2.3 (0.41–12.71) 0.352

Previous history of dystocia Yes 67 1 (1.5)
No 333 12 (3.6) 2.5 (0.32–19.30) 0.390

Contact of cattle with a dog Yes 218 5 (2.3) — —
No 182 8 (4.4) 2.0 (0.63–6.10) 0.246

OR: odds ratio; CI: confdence interval, “—” Ref: reference.
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were found to be most prevalent, and rates rose as gestational
stages did as well. Tis could be as a result of the difculty in
diagnosing abortion in the frst stage and the fact that some
causes of abortion in cattle are stage-specifc during the
gestation [50, 58]. Moreover, abortions brought about by
brucellosis, leptospirosis, neosporosis, and Q-fever typically
take place in the fnal trimester of pregnancy [3, 59, 60]. Tis
result is in agreement with previous research conducted in
Ethiopia [12, 19, 21, 38, 39, 50] and elsewhere [61], which
found that the majority of abortion cases took place in the
third trimester. However, this fnding difers from that of
Albuja et al. [62] and Wolf-Jackel et al. [63], who found that
the second trimester was the time during which the risk of
abortion was at its highest. It is possible that this diference
results from the various environmental variables, breeds, and
management systems found in the various areas of study.

Cattle that had been exposed to dogs had a higher prev-
alence of abortion (27.9%) and a lower prevalence (4.9%) than
cattle that had not been exposed to it. In both a univariate and
a multivariate logistic regression analysis, a statistically sig-
nifcant diference was found between the prevalence of
abortion and cattle contact with dogs. However, there was no
signifcant association (P> 0.05) between the distribution of
abortion in cattle and herd size, herd type, breed, parity, age
group, body condition, management system, type of breeding,
calving season, or previous history of abortion (Table 4).

3.3. Potential Risk Factors for Dystocia in Cattle. Te fndings
of this research also demonstrated a signifcant association
between cattle parity and the prevalence of dystocia, with
monoparous cattle being fve times (OR� 5.2; P< 0.05) more
likely to have dystocia than pluriparous cattle (Table 5). Tis
could be attributed to the smaller size and slower growth of
the young heifers’ pelvic dimensions [64]. Tis result is in
agreement with the results of Hiew [65] and Benti and Zewdie
[21], who stated that dystocia is more prevalent in monop-
arous cattle than pluriparous cattle. Momoparous cattle had
a higher risk of developing dystocia than pluriparous cattle,
according to previous fndings [66–68]. However, herd size,
herd type, breed, age group, body condition, type of breeding,
management system, calving season, previous history of
dystocia, and cattle interaction with a dog did not signifcantly
afect the prevalence of dystocia in cows (Table 5).

4. Conclusion

Tis study found a high prevalence of reproductive disorders
in Tole district, southwest Ethiopia. Abortion, stillbirth, and
dystocia are the three most prevalent reproductive problems
identifed in the study. Risk factors for reproductive dis-
orders in the study included the calving season and the
accessibility of dogs to cattle. Te accessibility of dogs to
cattle in the study areas was also a risk factor for abortion.
Te present study also identifed parity as risk factors for
dystocia in cattle. Tis demonstrated that the main cause of
the cattle production loss in the study is reproductive dis-
orders.Terefore, it is important to increase awareness of the
impact of reproductive disorders on cattle production, and
applicable control techniques for these disorders should be

designed and implemented. Also, further research needs to
be carried out to identify and characterize the causes of
reproductive issues, particularly abortion and dystocia, in
various areas.
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