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Abstract

The objective of the present retrospective cross-sectional study was to estimate the prevalence of
postpartum clinical diseases (PPCDs) of dairy cows reared under existing management conditions of
smallholder zero-grazing farming in Gasabo district, Rwanda. The data of PPCDs were collected
retrospectively from 250 cows which calved for the period from 01 November 2019 to 29 February 2020.
PPCDs were diagnosed from the hour of calving until 40 days postpartum by animal health service
providers and/or farmers. Uterine diseases (UD) included clinical endometritis, retained placenta, and
uterine prolapse. Non-uterine diseases (NUD) included clinical ketosis, clinical mastitis, left displaced
abomasum, and milk fever. Calving problems (CP) included dystocia, stillbirth, and twin calving.
Overall, 21.6% [95% confidence interval (CI): 16.9-27.1] of the cows were diagnosed with UD, 28.4%
(95% ClI: 23.2-34.3) with NUD, and 70.4% (95% CI: 64.7-75.7) with CP. For individual PPCD, dystocia
(66.4%, 95% CIl = 60.3-71.9), clinical mastitis (27.6%, 95% ClI = 22.4-33.5), and retained placenta
(19.2%, 95% CI = 14.8-24.5) were the most frequently observed in the sampled cows. These results
provide evidence of the high prevalence of PPCDs in zero-grazed cows on smallholder farms in the study
area. This is indicative of a general herd health issue, warranting that extension service needs to increase
capacity building among farmers about control and prevention of PPCDs in their dairy cows.

Keywords: postpartum diseases, uterine diseases, non-uterine diseases, calving problems, smallholder
farms, Rwanda

Introduction

Postpartum diseases in dairy cows occur after a decrease in dry matter intake associated with
the immune deficit [% 2. This is because, during the transition from pregnancy state to lactation
state, a dairy cow experiences several changes that include increased energy and calcium
demands for lactogenesis and lactopoiesis, substantial immune suppression, a decline in dry
matter intake and nutrient imbalance, and contaminated environment [ 341,

Despite physiological controls and adjustments to cope with the changes in metabolism caused
by milk production 1, these changes increase the risk of postpartum diseases that are an
important cause of poor reproductive performance and reduced milk yield -8 which
consequently impair profitability and sustainability of dairy herds ® °l. These health diseases
referred to as postpartum diseases complex consist of diseases that affect the mammary gland
and the uterine tract, and metabolic disorders > 1. In their studies, [ 1* 12 reported that up to
30.0% of dairy cows develop some type of clinical disease in their first 60 days postpartum.
These diseases have been classified into three groups: (i) uterine diseases (UD) (i.e.
endometritis, retained placenta, and uterine prolapse); (ii) non-uterine diseases (NUD) (i.e.
clinical mastitis, left displaced abomasum, and milk fever); and (iii) calving problems (CP)
(i.e. dystocia and stillbirth) [> 8121,

Most studies & % 1112 on postpartum diseases in dairy cows have been based on intensively
managed commercial large dairy herds in developed countries and reported large variability in
prevalence rates of postpartum clinical diseases (PPCDs), for instance, 22.1 to 63.3% for UD
(8121 20.6 to 23.0% for NUD & 12 and 8.5 to 21.2% for CP > . However, few studies on
postpartum diseases in Sub-Saharan Africa have been conducted on commercial and
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smallholder dairy farms, examples being Ethiopia ™! and
Kenya [*1, These studies reported the prevalence of individual
postpartum clinical disease (PPCD): 8.8 to 13.6% for
dystocia, 28.2 to 40.4% for retained placenta, 11.2 to 15.8%
for milk fever, 6.3 to 31.6 for metritis, 3.9 to 5.3% for uterine
prolapse, 9.7% for mastitis, 0.5% for ketosis, and 5.8% for
stillbirth, which suggest a high prevalence of PPCDs in dairy
cows. The large variation in prevalence rates suggests that
some herds experience substantial economic loss from these
PPCDs, depending on the management practices to control
and prevent the PPCDs . This implies that improving dairy
herds management practices and monitoring the health status
of postpartum dairy cows are fundamental for obtaining
adequate welfare and health, and optimal production and
reproductive performance in dairy cows.

Despite the high prevalence of PPCDs previously reported by
different studies, empirical evidence in zero-grazed dairy
cows in Rwanda is non-existent to inform targeted
management interventions. Since these PPCDs accounts for
up to 8.0% of all the diseases affecting dairy cows as has been
reported in large dairy herds 1, they could have an economic
impact on smallholder zero-grazed dairy herds. Yet this dairy
farming system holds the majority (92.0%) of the cattle
population and supplies the bulk of the milk for the domestic
market in Rwanda '), Thus, suboptimal production due to the
PPCDs could have effects on national milk production. It was
hypothesized that PPCDs are prevalent in smallholder zero-
grazed dairy cows in Gasabo district, Rwanda. Therefore, this
study is one of the first in Rwanda conducted to estimate the
prevalence of PPCDs in dairy cows managed on existing
management conditions of smallholder farms.

Materials and Methods

Study area

This study was conducted in smallholder zero-grazed dairy
farms located in Gasabo district, Rwanda (1°52'S, 30°06'E), at
an altitude of 1800-meter above sea level, with an annual
mean temperature of 22°C and bimodal rainfall pattern that
averages 1000 mm annually. The total cattle population in the
study area is estimated at 12 414 of which 52.0% are dairy
crossbreeds, 29.0% are indigenous cattle, and 19.0% are pure
dairy breeds [fl. These cows are kept in a zero-grazing
system, which is prevalent in Gasabo district compared to
other districts. This dairy farming system is characterized by
prevalent muddy conditions, low hygienic standards, weak
and inconsistent herd health management plan, and a high-
risk exposure to bacterial disease [7]. These conditions present
risks for prevalent postpartum diseases 28 31,

Study design and data collection

The study applied a retrospective cross-sectional design
involving a total of 195 smallholder dairy herds selected
through snowball sampling procedures. Animal health service
providers identified the initial farmers in the sampling
process. To be eligible, dairy farmers had to fit predefined
study criteria: (i) having cows within their first 40 days
postpartum, (ii) giving informed consent for the visits and
interviews, (iii) farmers authorizing that animal health service
provider assisting the cow (if any) be contacted to verify
and/or complete the calving related information, and (iv)
physical accessibility of the herd. Herds enrolled were visited
once during the study period.
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The minimum sample size of dairy cows was determined by
using the formula stated by % as follows:

_Z°P(1-P)
= =

Where

n = sample size

Z = z-score value at 95% confidence level

P = Expected prevalence of PPCDs

d = precision level required for a 95% confidence interval.

From the literature, the prevalence of PPCDs varies from
8.5% to 63.3% [ 91, Based on these prevalence estimates, the
median value estimate of 35.9% was used to compute the
needed minimum sample size. Therefore, with Z set to 1.96, P
to 35.9%, and d to 0.06 in the formula, the minimum sample
size was 246 dairy cows.

For each recruited farmer, an explanation of the objective of
the study was presented, and informed consent was sought
before the start of the study on their herd. The sample dairy
herds granted access to an enrolment of 250 dairy cows which
calved between 01 November 2019 and 29 February 2020.
Breeds included were dairy breeds (predominantly
crossbreeds: 57.6% and pure breeds: 27.2%) and indigenous
local breeds (15.2%). The management system was a zero-
grazing system in which cattle are permanently housed
indoors and fed on a cut-and-curry feeding system.

In the current study, a PPCD was defined as a disease that
manifested itself clinically in a dairy cow within the first 40
days postpartum and recognized by a farmer and/or animal
health service providers without the need for laboratory
confirmation 21, Therefore, farmers and animal health service
providers were asked to enumerate the PPCDs that they
observed (if any) clinically in a dairy cow from the hour of
calving until 40 days postpartum. The PPCDs data were
collected retrospectively from the animal health service
providers’ records, herd records and/or farmer recall through
an interview using a pre-tested structured questionnaire. All
PPCDs were coded as 1, 0 dichotomous variables, with “1”
indicating that the PPCD was present or occurred, and “0” if
the cow did not show signs of that PPCD.

Furthermore, in an attempt to make appropriate on-farm
diagnoses and normalize the diagnostic process of PPCD, the
researchers explained to the farmers and animal health service
providers the standardized diagnostic definitions of PPCDs
that are not obvious before starting data collection (Table 1).
In this study, cows were grouped into three groups of PPCDs:
(i) uterine diseases (UD), (ii) non-uterine diseases (NUD), and
(iii) calving problems (CP) groups. The grouping criterion
was that the cow was diagnosed with a single or more than
one PPCD. Therefore, cows were considered to have UD if
they were diagnosed with clinical endometritis, retained
placenta, or uterine prolapse; whereas cows were regarded to
have NUD if they were diagnosed with clinical Ketosis,
clinical mastitis, left displaced abomasum, or milk fever.
Finally, cows were classified to have CP if they had either
dystocia, stillbirth, or twin calving. Because cows could
develop multiple PPCDs, many of those that had CP also
develop UD or NUD and vice versa.
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Table 1: Definitions used for postpartum diseases considered in this study

Postpartum
clinical diseases

Definition

Reference

Clinical
endometritis?

A case where a cow had visible mucopurulent or purulent discharge at the time of oestrus and white or
whitish-yellow mucopurulent vaginal discharge comes out when the animal lies down on the perineum,
tail, and vulva.

[21, 22)

Clinical ketosis?

Is a case related to observing clinical signs that include: reduced feed intake, abnormal licking, excess
salivation, decreased milk production, nervousness, odor of acetone on the breath, and sternal
recumbency.

[23, 24]

Clinical mastitis?

Is an inflammatory response to infection-causing visible abnormal milk (e.g., color changes, fibrin clots,
reduced milk yield) and changes (swelling, heat, pain, redness, or harness) in one or more quarters

[25, 26]

Dystocia®

Assisted calving either by the farmers who normally pull the foetus or by the animal health service
providers who may pull the foetus or apply caesarean section or foetotomy.

[27]

Left displaced

The presence of a reduction in the intensity of rumen movements and a fluid-gas interface when struck

[28]

abomasum? sharply with a finger on the left side of the abdominal cavity.
A case related to observing clinical signs that include: nervousness, cold skin, off-feed behavior, cows
Milk fever? becomes too weak to stand and eventually becomes comatose over a matter of time and favorable to [29,30]

calcium boroglunate therapy.

Retained placenta®

Failure to expel foetal membranes for more than 12 h after calving.

[31]

Stillbirth3

Delivery of a dead single calf, or death of the calf in the first 12 h after calving.

[32]

Uterine prolapse?

Uterus slips down into or protrudes out of the vagina following calving.

[33]

Twin calving®

Calving of two calves.

[34]

1Uterine diseases, 2Non-uterine diseases, Calving problems.

The general information about the sample cows was also
recorded using a pre-tested structured questionnaire: breed of
cow, parity, body condition score, breeding service, cowshed
flooring type, and herd size. The breeds of the cows were
identified based on phenotype 1, history from farmers and
the available records. The local breed was Ankole longhorn,
and crossbreeds were Ankole longhorn crossed with Jersey,
Friesian, Sahiwal, and Brown Swiss. The parity of the cow
was classified as primiparous (one calving) and multiparous
(more than one calving). The body condition score (BCS) was
evaluated as described by ¢ and finally, two categories were
used: poor (BCS<3) and good (BCS>3) body condition. The
cowshed flooring type was classified into concrete and
earthen. The breeding service was either artificial
insemination or breeding bull. The herd size was grouped as
small (1 to 3 cows) and medium (>4 cows).

Data management and statistical analysis

The collected data were entered and stored in the Microsoft
office excel 2016 program and analyzed using SPSS version
20.0 for Windows package software 7], Descriptive statistics
were generated using frequency procedures and cross-
tabulation. The association of different variables with the
occurrence of the PPCD was determined by Chi-square
statistic. The prevalence of PPCDs was calculated by dividing
the number of cases by the number of all cows enrolled.
Hypothesis testing was also with the Non-parametric Kruskal-
Wallis H test for whether the occurrence of PPCD differs by
cow’s breed (indigenous cattle, dairy pure and crossbreeds).
PPCD where there were overall differences based on findings
with the use of the Kruskal-Wallis test were subsequently
evaluated using a Mann-Whitney U test to explore pairwise
comparisons. Ninety-five percent confidence interval (95%
Cl) for each PPCD prevalence estimate were computed by

~17~

using the EpiTools software 8. In all analyses, a probability
level of p<0.05 was considered significant.

Results

Description of study cows

Data analyses were based on a total of 250 dairy cows from
195 different smallholder dairy farms. In this study, 34.4%
were primiparous and 65.6% multiparous dairy cows. Feeding
was inadequate as 84.0% of the cows were scored poor body
condition score and few (16.0%) were scored good body
condition. The majority (80.0%) of the cows were kept in a
zero-grazing housing units with an earthen floor and few
(20.0%) in units with concrete floors. Mating was
predominantly bull service (52.4%) compared to artificial
insemination service (47.6%).

Prevalence of postpartum clinical diseases

Overall, of the 250 cows sampled, 207 (82.8%) suffered at
least one PPCD from calving until 40 days postpartum.
Uterine diseases (UD) affected 21.6% (95% CI: 16.9-27.1),
non-uterine diseases (NUD) affected 28.4% (95% CI: 23.2-
34.3), and calving problems (CP) affected 70.4% (95% CI:
64.7-75.7) (Table 2). The most prevalent UD was retained
placenta, followed by clinical endometritis, then uterine
prolapse. The most prevalent NUD was clinical mastitis with
only a small proportion of cows (0.4%) diagnosed with
clinical ketosis. Cases of the left displaced abomasum were
not observed. Of the CP evaluated, dystocia was the most
prevalent, occurring in 66.4% (95% CI: 60.3-71.9) of the
cows at calving. The results of the study indicated that
dystocia (66.4%, 95% CI = 60.3-71.9), clinical mastitis
(27.6%, 95% CI = 22.4-33.5), and retained placenta (19.2%,
95% CI = 14.8-24.5) were found to be the major PPCD more
frequently observed in the sampled cows.
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Table 2: Prevalence of postpartum clinical diseases of dairy cows (n = 250) encountered during the study period

Postpartum clinical diseases | Number of affected cows | Percentage (%) | 95% confidence interval
Uterine diseases 54 21.6 16.9-27.1
Clinical endometritis 11 4.4 2.5-7.7
Retained placenta 48 19.2 14.8-24.5
Uterine prolapse 4 1.6 0.6-4.0
Non-uterine diseases 71 28.4 23.2-34.3
Clinical ketosis 1 0.4 0.0-2.2
Clinical mastitis 69 27.6 22.4-33.5
Left displaced abomasum 0 0.0 0
Milk fever 6 2.4 1.1-5.1
Calving problems 176 70.4 64.7-75.7
Twin calving 4 1.6 0.6-4.0
Stillbirth 27 10.8 7.5-15.3
Dystocia 166 66.4 60.3-71.9

Table 3 shows the prevalence of the UD, NUD, CP, and
individual PPCD according to the breed of cow, body
condition score, breeding services, floor type, herd size, and
season of calving. Of all variables considered in this study,
breed of cow, BCS, breeding services, and parity of cow did
not influence (p>0.05) prevalence for UD and NUD. In
contrast, the prevalence of CP was relatively high compared
to those of UD and NUD, but did not differ (p>0.05) among
all variables considered in this study.

The breed of the cow did not influence (p>0.05) prevalence
for UD, NUD, and CP. Nevertheless, the prevalence of some
individual PPCD differed with the breed. Dairy pure breeds
had a greater (p<0.05) prevalence of UP than crossbreeds and
indigenous cattle. On the other hand, indigenous cattle breeds
had a lower (p<0.05) prevalence of clinical mastitis than dairy
pure breeds and dairy crossbreeds. Moreover, neither BCS,
breeding services, nor parity of cow influenced the occurrence
of UD, NUD, and CP. However, the prevalence of some

individual PPCD differed with BCS, parity of cow and
breeding services. Cows in good body condition had a greater
(p<0.05) prevalence of clinical ketosis than those in poor
body condition. Cows artificially serviced had a high (p<0.05)
prevalence of twin calving than bull served cows. Further,
primiparous cows had significantly higher (p<0.05)
prevalence of a stillbirth than multiparous cows. Cowshed
flooring type influenced prevalence for UD but did not
influence prevalence for NUD and CP. Cows kept in cowshed
with earthen floor had greater (p<0.05) prevalence of retained
placenta (22.5%) than cows kept in cowshed with concrete
floor (6.0%). Herd size and season of calving influenced the
prevalence of NUD. More clinical mastitis cases occurred in
the rainy season (38.3%) than in the dry season (22.5%,
p<0.05). Furthermore, clinical mastitis cases occurred more
frequently in cows kept in small herd size (37.3%) compared
to cows kept in medium herd size (17.7%).

Table 3: Prevalence of three groups of postpartum clinical diseases in dairy cows with different variables

Variables n Uterine diseases,% (n) Non-uterine diseases,% (n) Calving problems,% (n)
CE RP UP | Overall | CK CM MFE | Overall | TC ST DYS Overall
Breed of cow
Local breeds 38| 5.3(2) [26.3(10)]|0.0(0)|26.3 (10)[0.0 (0)| 13.2°(5) |1.4(2)| 13.2(5) [0.0(0)| 10.5 (4) | 55.3 (21) | 60.5 (23)
Crossbreds 144] 2.1 (3) |14.6 (21)| 0.0 (0) | 16.0 (23) | 0.0 (0) | 32.62(47) [ 2.9 (2) | 34.0 (49)| 2.8 (4) |11.1 (16) | 66.0 (95) | 70.1 (101)
Pure breeds 68| 8.8 (6) |25.0(17)|5.9(4)[30.9(21)|1.5(1)]|25.02(17)|5.3(2)|25.0 (17)|0.0 (0)| 10.3(7) | 73.5(50) | 76.5(52)
X" statistic 5.068™ | 4.693"™ [10.88*| 6.652"™ | 2.87"™ | 6.026* [2.043"| 6.971"™ |2.992"| 0.035" | 3.674" 2.985m
BCS
Good 40|5.0(2) | 10.0(4) |25(1)| 10.0(4) |2.5(1)|35.0(14) |2.5(1)[35.0 (14)|2.5(1)| 10.0 (4) | 65.0 (26) | 70.5 (148)
Poor 210| 4.3(9) |21.0(44)|1.4(3)|23.8(50)| 0.0 (0)| 26.2 (55) | 2.4 (5)|27.1(57)|1.4 (3) |11.0 (23)| 66.7 (140) | 70.0 (28)
X statistic 0.041" | 2.598"™ |0.245"™| 3.784™ |5.271*| 1.305™ (0.002"| 1.020™ |0.245™| 0.032"™ | 0.042™ 0.004"
Breeding services
Al 119| 3.4 (4) [16.8 (20)|0.0 (0)|19.3(23)|0.8 (1) | 23.5(28) | 1.7 (2)|24.4 (29) | 3.4 (4) |12.6 (15) | 63.9 (76) | 69.7 (83)
Breeding bull  |131| 5.3 (7) |21.4 (28)|3.1(4)|23.7 (31)| 0.0 (0) | 31.3(41) | 3.1 (4)|32.1 (42)|0.0 (0) | 9.2 (12) | 68.7 (90) | 71.0 (93)
X statistic 0.582" | 0.838™ |3.693"| 0.692"™ |1.193"| 1.883" |0.502"| 1.814" |4.475*| 0.768™ | 0.654™ 0.046"
Parity of cow
Primiparous 86| 3.5(3) [24.4(21)|2.3(2)|26.7(23)[1.2(1)]33.7(29) |3.5(3)[34.9(30)|2.3(2)|17.4 (15)| 64.0 (55) | 70.9 (61)
Multiparous  |164| 4.9 (8) |16.5(27)[1.2(2)[18.9(31)|0.0(0) | 24.4 (40) [1.8(3)|25.0 (41)|1.2(2)| 7.3(12) |67.7 (111) | 70.1 (115)
X statistic 0.259" | 2.301"™ |0.438"| 2.049" |1.915"| 2.458" |0.663"| 2.710™ |0.438™| 6.003* | 0.352" 0.018"™
Floor type
Concrete 50|0.0(0) | 6.0(3) |0.0(0)| 6.0(3) [0.0(0)]|20.0(10)|2.0(1)[20.0(10)|4.0(2)| 12.0(6) | 74.0(37) | 76.0(38)
Earthen 200|5.5 (11)|22.5 (45) 2.0 (4) | 25.5(51)| 0.5 (1) | 29.5 (59) | 2.5 (5) | 30.5 (61) | 1.0 (2) | 10.5 (21) | 64.5 (129) | 69.0 (138)
X statistic 2.877™ | 7.020* |1.016™| 8.982* |0.251"| 1.807" |0.043"s| 2.710"™ |2.287™| 0.093"™ | 1.618™ 0.941"
Herd size
Small 126| 3.2 (4) |17.5(22)|0.0(0)|18.3(23)|0.8 (1) | 37.3(47) [2.4(3)[38.1(48)|0.8(1)|11.1 (14)| 65.1 (82) | 69.8 (88)
Medium 124| 5.6 (7) |21.0 (26)|3.2(4)|25.0(31)|0.0 (0) | 17.7 (22) | 2.4 (3) |18.5(23)| 2.4 (3) | 10.5 (13) | 67.7 (84) | 71.0 (88)
X statistic 0.907"™ | 0.496™ |4.131*| 1.679™ |0.988"| 11.965* [0.000"| 11.743* |1.049™| 0.026™ | 0.199™ 0.038"
Season of calving
Rainy 81|0.0(0) |12.3(10)|0.0(0)] 11.1(9) |0.0(0)| 38.3(31) |0.0(0)|38.3(31)|3.7(3)|13.6 (11)| 66.7 (54) | 70.4 (57)

~18~
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Dry 169]6.5 (11)[22.5 (38) [ 2.4 (4) ] 26.6 (45)] 0.6 (1)

22.5 (38)

3.6 (6)[23.7 (40)[ 0.6 (1) ] 9.5 (16) |66.3 (112) [ 70.4 (119)

5.515* | 3.629™ |1.948™| 7.784* |0.481™

X7 statistic

6.829* |2.946™| 5.742* (3.366™| 0.961™ | 0.004" 0.000"

*Mnot significant (p>0.05), *statistically significant (p<0.05), x? = chi-square, a and b = percentage within the same column followed by

different letters are statistically different (p<0.05), CE = clinical endometritis, RP = retained placenta, UP = uterine prolapse, CK = clinical
ketosis, CM = clinical mastitis, MF = milk fever, TC = twin calving, ST= stillbirth, DYS = dystocia, Al = artificial insemination, BCS = body

condition score.

Discussion

This retrospective study presents compelling evidence for the
prevalence of postpartum clinical diseases (PPCDs) of dairy
cows managed on a smallholder production system in Gasabo
district, Rwanda. The study revealed that out of 250 dairy
cows enrolled, 207 were affected by PPCDs with an overall
prevalence rate of 82.8%. This is an indication of a high
prevalence of PPCDs in smallholder dairy herds. This
prevalence was higher than some previously reported rates
ranging from 18.3% to 56.0% [+ 1039, The differences in the
findings could be related to different PPCDs definitions,
production system, sample size, breed of cow, herd
management conditions and skills of farmers for controlling
and preventing PPCDs that might be appeared in the different
study sites [*°l, Prevalence may also depend on the quality of
herd health records. In the current study, all cases of PPCDs
were obtained from the animal health service providers’
records, herd records and/or farmer recall, which could have
influenced our findings. A similar observation has been
reported in dairy herds of Chile 4,

This study is one of the first to estimate the prevalence of
PPCDs that were grouped into three health categories: uterine
diseases (UD), non-uterine diseases (NUD), and calving
problems (CP). The prevalence of UD (21.6%), in the present
study, was in agreement with the 22.1% reported in north-
central Florida, the United States of America, by . In
contrast, this prevalence was lower than the rate (63.3%)
reported by [ in Brazilian postpartum dairy cows. The
prevalence of NUD observed in this study (28.4%) was
similar to that observed in Florida [*?, but the prevalence was
higher than the previously reported rate in Brazil (20.6%) [,
In this study, the prevalence of CP was higher than some
previously reported in Brazil (8.7) [ and in Florida (8.5%) [,
Overall, the high prevalence of UD, NUD, and CP in the
sampled cows is most likely attributed to the little attention
paid by farmers to these diseases due to lack of awareness on
the economic losses from these diseases and lack of
management practices for controlling and preventing the
PPCDs on dairy herds.

Differences in variation in the prevalence of UD, NUD, and
CP in these studies could be explained by the different
definition criteria for these diseases, different characteristic of
the cows, or varied environment and herd health control
conditions. For instance, in the study of I, UD grouped
retained placenta, metritis, clinical and subclinical
endometritis; NUD was a combination of mastitis, displaced
abomasum, pneumonia, and lameness. In contrast, in the
current study, standardized case definitions were used, and
UD grouped clinical endometritis, retained placenta, and
uterine prolapse; whereas NUD grouped clinical ketosis,
clinical mastitis, left displaced abomasum, and milk fever.
Analysis of the prevalence of PPCDs revealed that some
variables like herd size, floor type and season of calving had
statistically significant association on the occurrence rate of
UD and NUD. A higher (25.5%) prevalence rate of UD was
obtained in cows kept in the cowshed with the earthen floor
than those kept in the cowshed with concrete floor (6.0%).
Similarly, cows calved in the rainy season had a high

prevalence of UD (26.6%) compared to those calved in the
dry season (11.1%). These findings are likely the
consequences of an earthen floor that increases the risk of
bedding materials to become quickly heavily soiled
particularly during the rainy season. Therefore, cows calved
in less hygienic conditions and were crowded together in a
small housing unit. These conditions could expose the cows to
microorganisms at calving which are more comfortable in
these dirty and wet environments [ 4 These
microorganisms may ascend the reproductive tract and
increase the potential of UD to develop [ 3 and thus,
farmers are advised to maintain good hygiene in the cowshed
to reduce uterine contamination.

A greater prevalence of NUD (38.1%) was observed in cows
kept in small herd size than those kept in medium herd size
(18.5%). Additionally, the high prevalence of NUD (38.3%)
was obtained in cows calved in the rainy season as compared
to those calved in the dry season (23.7%). These findings
could be explained by the fact that in small herd size, cows
are crowded together without adequate spacing. As a result,
cows calved in poor hygienic environments. In such
conditions, cows are exposed to environmental pathogens
especially for mastitis as it was observed highly prevalent
(27.6%) among diseases that constitute NUD. Therefore,
frequent cleaning and a comfortable cow lying area may help
to minimize infection pressure around the cow in the
transition period.

For individual PPCDs, retained placenta, dystocia and clinical
mastitis were more frequently observed in the study area. The
prevalence rate of retained placenta found in this study
(19.2%) was similar to that reported in Ethiopia by 1%, but the
prevalence was higher than some previously reported rates
(8.8-13.2%) [*8 12 and lower than the rate (28.2%) reported in
Kenya 04, The variation in the prevalence of retained
placenta may be attributed to the difference in feeding
practices and general herd management conditions. Cows in
the study area were poorer fed as evidenced by body
condition score as a proxy of feeding practices. The high
proportion (84.0%) of the sampled dairy cows had poor body
condition. Also, 4 reported that stress, late or premature
calving, dystocia, twin calving, mineral, vitamin and protein
deficiencies are considered as major causes of retained
placenta. Therefore, to prevent retained placenta, farmers
should ensure an adequate balanced diet in the transition
period, as well as hygiene during the calving and post-calving
period.

The prevalence of dystocia (66.4%) in this study was higher
than that previously reported for large confinement dairy
herds (5.6-41.7%) [0 #°1, The difference could be attributed to
the different case definitions of dystocia 1, Another probable
reason for high dystocia cases observed in this study could be
related to the zero-grazing farming, imbalanced nutritional
conditions and lack of exercise areas in a cowshed. In the
sample farms, cows are kept in small zero-grazing housing
unit without exercise areas. This condition may predispose
pregnant cows to dystocia due to insufficient exercise. The
current finding is consistent with the observation of ¥/ in
Denmark, who found that cows kept on pasture had a lower
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risk of dystocia relative to cows in zero-grazing herds. This is
because cows that graze or having exercise areas in cowshed
their uterine muscle tonicity could be increased during calving
and thereby making calving easier [46-48],

Finally, imbalanced nutritional conditions observed in the
study cows as evidenced by a high proportion of cows in poor
body condition may predispose them to dystocia because
underfed cows especially in calcium and phosphorus are more
likely to experience infrequent and weak uterine contractions
during calving thus a high risk of dystocia [ 50 This
demonstrates that improvement in management practices such
as improving feeding practices, constructing standard zero-
grazing unit having exercise area, and providing exercise to
pregnant cows during three weeks before calving using family
residential compounds are required to minimize the risk of
dystocia [3 51

The present study reported the prevalence of clinical mastitis
of 27.6%. These findings were similar to those reported by 52
in Ethiopia and 2 in Canada. However, they were higher
than some previously reported rates (3.4-18.1%) 2 241, The
differences could be attributed to the breed of cow, cow
characteristics, environment and herd health conditions. The
high prevalence of clinical mastitis observed in this study
could be linked to poor hygiene in a cowshed in which cows
were kept in wet and muddy conditions which favor the
proliferation and transmission of mastitis-causing agents 5%
54, This is indicative of inadequate control and prevention
measures of mastitis in the study farms. Furthermore, the
breed of cow was significantly associated with the occurrence
of clinical mastitis. A high prevalence (32.6%) was observed
in dairy crossbreeds than the dairy pure breeds (25.0%) and
indigenous local breeds (13.2%). The findings of the current
study could be associated with the lower degree of adaptation
of improved breeds to tropical conditions of high temperature
and humidity, inadequate feeding practices, and poor hygienic
conditions 55 B¢l making them more susceptible to disease
than indigenous cattle breeds. Therefore, good hygiene and
raising awareness of a mastitis control plan among farmers
should be incorporated into herd management practices to
effectively improve udder health and milk production of zero-
grazed dairy cows in Rwanda.

Conclusion

The current study revealed the high prevalence rate of
postpartum clinical diseases in the study area. Dystocia,
clinical mastitis and retained placenta were the most
important postpartum clinical diseases of dairy cows. These
postpartum clinical diseases can lead to huge economic losses
through reduced milk production, increasing veterinary costs
and poor reproductive performance, which reduce herd
profitability and sustainability. Therefore, farmers’ awareness
and control and preventive measures for postpartum clinical
diseases should be a priority in the national herd healthy
strategy.
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