
***p<0.001, Se = sensitivity, Sp = specificity, PPV = positive predictive value, NPV = 

negative predictive value,   

NS = not significant (p>0.05); ***p<0.001, CLE = clinical endometritis, SCLE = 

subclinical  endometritis 
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Endometritis is a postpartum uterine disease of cows occurring between 21st and 90th days postpartum (dpp). 

The disease may occur in the form of clinical endometritis (CLE) and/or subclinical endometritis (SCLE) and 

interrupts reproductive cycles resulting in suboptimal fertility, reduced performance and profitability of the 

dairy herd. The prevalence of endometritis in dairy cows can be as great as 89.0% in some herds between 21 

and 90 dpp. However, farmers are likely to underestimate the disease in their dairy herds because they have 

limited knowledge and skills to diagnose the disease. In contrast, literature on endometritis was limited from 

smallholder farms that manage cows under zero-grazing conditions. 
 

In Rwanda, smallholder zero-grazing dairy farming holds the majority (92.0%) of the cattle population and is a 

prioritised development intervention for rural farming households, but reproductive and productive 

performance of the zero-grazed dairy cows is suboptimal. This system is characterised by prevalent muddy 

conditions, low hygienic standards, weak and inconsistent herd health management plan, and a high risk 

exposure to bacterial disease. These conditions present risks for prevalent endometritis infections. The 

objective of the study was to estimate the perceived and observed prevalence of endometritis among zero-

grazed dairy cows in smallholder farms in Rwanda. 
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FindingsFindings  FindingsFindings  

o Data were collected in a cross sectional study conducted  in 370 smallholder dairy farms recruited through a 

snowball sampling method. All the farms were located in Gasabo District, Rwanda. 

o Four hundred sixty-six (466) dairy cows within 21-60 dpp at sampling were enrolled. 

o The breed distribution of the sample cows was 66.3% dairy crossbreds, 17.0% dairy pure breeds and 16.7% 

indigenous cattle.  

o An explanation of clinical signs of endometritis was presented to farmers to help them to estimate the number 

of cows positive for endometritis recognized in their herds in the past one year and on the day of the herd visit. 

o CLE was diagnosed at 38.5±0.7 dpp using Metricheck Device (MED) by evaluating the presence and  type 

of vaginal mucus (VM) and scored on a 0 to 3 scale (Figure 1), whereas SCLE was diagnosed using Cytotape 

(CYT) by analyzing endometrial cytology samples to evaluate the proportion of polymorphonuclear  

inflammatory cells (PMN) (Figure 2). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

o Cows that had VMC score of  ≥1 were recorded CLE positive , otherwise recorded CLE negative. Similarly , 

a herd was considered positive for CLE if had at least one cow positive for CLE. 

o Cows that had ≥5% PMNs were considered as SCLE positive, otherwise considered SCLE negative. A herd 

was considered positive for SCLE if had at least one cow positive for SCLE. 

o Statistical analysis was carried out using  SPSS  22.0.  Diagnostic performance tests setting screening test 

with MED and confirmatory test with CYT (Table 1) were used to compute sensitivity (Se), specificity (Sp), 

positive predictive value (PPV), negative predictive value (NPV), observed and overall prevalence.  

 
Table 1. Contingency table of association between  Metricheck  Device and Cytotape 

 
 
 
 
 
 
 
 
 
 

 

oThe observed and perceived prevalence was compared using Wilcoxon signed-rank test  (Z) and their 

agreement was tested using kappa statistic (k).  The level of significance was set at Alpha < 0.05. 

Figure 1: Top and bottom left: The 

VMC was retrieved with MED, top 

middle: VMC-1, bottom middle and 

right: VMC-3.  

Figure 2: Top left: Endometrial cytology sampling, Top 

middle: Rolling CYT over  a microscopic slide, Top right: 

Slides were stained with Differential Quik Stain Kit, Bottom 

left: Evaluation of PMN and endometrial cells (ENDOC) 

under microscope mounted with a camera, Bottom middle: 

Evaluation at x100 magnification, Bottom right: Evaluation 

at x400 magnification. 

Table 2. Farmers’ knowledge of clinical signs of endometritis  
             in the study area 

o This study revealed that less than half of farmers (41.6%) could recognize some of 

clinical signs of endometritis in cows in their herds for the past one year. The most 

commonly recognised clinical sign of endometritis was repeat breeding (43.5%) 

followed by abortion (24.7%), mucopurulent or purulent discharge visible at the time of 

oestrus (18.8%), and white or whitish-yellow mucopurulent vaginal discharge (13.0%) 

though they could not solely attribute them to endometritis. 

o The overall prevalence of endometritis at cow-level was 70.2% with higher CLE 

(67.2%) than SCLE (31.8%) (Table 2). 

Prevalence of endometritis CLE,  

% (n) 

SCLE,  

% (n) 

Overall, 

% (n) 

Chi-

square 

test 

Overall Herd-level  68.1 (252) 34.9 (129) 71.1 (263) *** 

Cow-level  67.2 (313) 31.8 (148) 70.2 (327) *** 

Cow breed Indigenous  19.2 (60) 19.6 (29) 19.6 (64) NS 

Crossbreds  60.7 (190) 58.1 (86) 60.9 (199) *** 

Pure 20.1 (63) 22.3 (33) 19.6 (64) *** 

Table 2. Observed prevalence of endometritis in smallholder zero-grazed cows at 38.5 ± 

0.7 dpp 

o  At cow-level, farmer perceived prevalence of endometritis (3.2%) was much lower 

than the observed prevalence (67.2%). And had poor agreement (k =0.03, p<0.05) 

(Table 3). 

Endometritis Cow-level,  

% (n) 

Herd-level, 

 % (n) 

Prevalence reported by farmer 3.2 4.1 

Prevalence recorded by researcher 67.2 68.1 

Kappa statistic 0.03* 0.02NS 

Wilcoxon signed-rank test  -17.5*** -15.3*** 

NS not significant (p >0.05); *p<0.05,  ***p<0.001 

Table 3. Relationship between the prevalence of endometritis recorded by a researcher 

and the prevalence of endometritis reported by the farmer.  

oThe differences between the diagnostic performance of the MED and CYT were 

significant (p<0.001) (Table 4).  

Diagnostic Technique Diagnostic performance criteria 

Se Sp PPV NPV 

Cytotape 42.8 90.8 90.5 43.7 

Metricheck Device 90.5 43.7 42.8 90.8 

Chi-square test *** *** *** *** 

Table 4. Diagnostic performance of the Metricheck Device and Cytotape 

ConclusionConclusion  ConclusionConclusion  
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o Endometritis is a prevalent disease and a general herd health problem. 

o The high-observed prevalence and farmer underestimation of endometritis prevalence 

indicate knowledge gaps about endometritis. The extension services, therefore, need to 

increase awareness and education among smallholder farmers about the detection and 

management of endometritis. 


