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Abstract

A survey of mastitis in cattle was conducted in Bomet County of Kenya, using the California mastitis test
(Pyoréla et al., 2003). A total of 75 bovines from 50 farms were sampled and the overall cow level prevalence
of mastitis was 16 per cent. Out of the 75 bovines sampled, the prevalence of clinical and subclinical mastitis
was 4 per cent and 12 per cent respectively. In the intensive system of livestock production, the prevalence
was 13.3 per cent, while in the semi-intensive system of livestock production, the prevalence was 2.7 per
cent. A questionnaire was also completed by 50 farmers to collect data on risk factors, which included udder
hygiene, stage of lactation, parity and floor type of cow housing, breeds (among the breeds, Friesians had a
higher prevalence than Ayrshire breeds). This study showed that penicillin and streptomycin (40 per cent)
were the most used drug to treat mastitis. In conclusion, the overall prevalence could have been attributed to
poor milking practices and inadequate methods applied by farmers in controlling mastitis on their farms due
to lack of knowledge as noticed from the discussions with the farmers on mastitis control guidelines (Kerro
Dego et al., 2020).

Keywords: Bovine mastitis in Bomet County, California mastitis test, Lactation, Milking practices and

mastitis.

Introduction

Dairy is the most important and single largest agricultural sub-sector in Kenya, contributing 19 per cent of
the agricultural GDP and 3.5 per cent of the total GDP (Muriuki et al., 2004). A cow in Kenya produces an
average of 7-8 litres daily with production of between 2000 and 2400 litres per lactation. The productivity is
low compared to 60 litres daily in developed countries such as United States of America which is leading
productivity per cow with an average of 14,000 litres per lactation (Wambugu et al., 2011). This low milk
production can be attributed to various constraints — among them, animal diseases, poor genetics, poor food
quality and quantity, and fluctuating seasonal forage availability (Muriuki, 2011). The most reported animal
disease is mastitis, which refers to inflammation of mammary glands (Ndirangu et al., 2019). It is
characterised by physical and chemical changes in milk and pathological changes in the gland (Bortolami et
al., 2000). The occurrence of mastitis is attributed to interplay of three major factors that include: infectious
agents, environment and hosts (cows). It is multi-etiological and caused by several species of bacteria, algae
and fungi. However, bacteria causes the majority of mastitis infections and these include Staphylococcus spp,
Streptococcus spp and Escherichia coli (Ndirangu et al., 2017; Ndirangu et al., 2022). Mastitis is a global
problem because of its adverse effects on animal health, animal welfare because mastitis causes a lot of pain

in cows (Sudrez et al., 2017), quality of milk and the huge financial losses it causes.

In Kenya, the prevalence of clinical mastitis has been reported by Nkoroi et al. (2014), who reported a

prevalence of 87.4 per cent and Ndirangu et al. (2022) a prevalence of bovine subclinical mastitis of 33 per



cent in Kenya. Bovine subclinical mastitis refers to an inflammatory reaction of the udder tissue in dairy cows
without showing obvious clinical signs such as abnormal milk or swollen udders. It is characterised by
increased somatic cell counts in milk which indicates an immune response to infection. Mastitis is the single
most important production disease — for example, in Ethiopia it has been reported to cause a loss of US$38
per cow per lactation (Mungube et al., 2005) due to the negative impacts that include reduced milk yield,
unwanted changes in milk composition and increased cost of medicine and veterinary services (Ayano et al.,
2013). It is a great constraint to the development of profitable dairy enterprises, particularly in developing
countries like Kenya in which the dairy industry plays a big role in the livelihood of the farmers who rely on
the income from the milk sold. This therefore necessitates the application of mastitis control programmes
(Kerro Dego et al., 2020). Studies by Kivaria et al. (2006) stated that one of the major concerns related to
mastitis in Tanzania is that farmers and herd attendants needed to improve their knowledge, attitude and
motivation towards udder health. Nkoroi et al. (2014) reported that the only measures adequately embraced
in Mathira (Nyeri County) were treatment of clinical mastitis and sanitation. Studies by Omore et al (1999)
stated that mastitis control strategies that should be done includes dry cow therapy and use of strip cups to
test mastitis during milking. Flies increase the risk of mastitis in dairy cows by transmitting bacteria via their
mouthparts during feeding on teat wounds, leading to Intrammary infections; therefore, there are a number
of ways to control flies on dairy farms. These include: sanitation, fly traps, fly repellents, biological control
preventing manure from accumulating, eliminating standing water and maintaining good pasture
management (Watson et al., 1994).

Previous unpublished reports from Bomet sub-county veterinary office indicated an average of 70 cases of
both clinical and subclinical mastitis monthly. Therefore, factors contributing to this observation needed to
be identified so as to reduce its prevalence and hence decrease reduced milk yield, milk spoilage and
increased costs of medicine and veterinary services (Ayano et al., 2013) and improve animal welfare. This
information would also be used to come up with an appropriate mastitis control programme that could then
be disseminated. Knowledge about the prevalence, associated risk factors and the level of application of
various mastitis control measures is needed for successful management and control of mastitis, which would

thus prevent losses incurred as a result of mastitis

This study was coined to determine prevalence of clinical and subclinical mastitis in dairy cattle using the
California mastitis test in Bomet County (Pyorila et al., 2003). This study further sought to establish
whether farmers have information about other available mastitis control measures, to determine how
efficiently they are applied and to consider challenges that farmers face in the application of mastitis control

measures.

Materials and methods

Study area

This study was undertaken in Bomet County, which is located between latitudes 0°29 and 1° 03 south and
between longitudes 35° 05 and 35 35 east (Figure 1). The county was selected due to its predominantly

agricultural nature, with dairy farming being a major enterprise.

Bomet County had a population of 875,689 in 2019 and covers an area of 1630.0 km?. It experiences a warm
and temperate climate with an average temperature of 17.7°C. The average annual precipitation is

approximately 1461 mm (57.5 inches) (Kenya Independent Electoral Boundaries Commission, 2012).
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Figure 1: Map of Bomet County (Kenya Independent Electoral and Boundaries Commission, 2012)

Study design

A purposive survey method using a semi-structured questionnaire administered at farm level was used to
collect data on mastitis management practices (survey questions in the appendix section), knowledge on
mastitis control measures and challenges that the farmers faced. Further, prevalence of clinical and
subclinical mastitis was determined at cow level using the California mastitis test (CMT) in the following
steps: Prior to milk sample collection, the teats of lactating cows were washed with water and then wiped
with cotton wool dipped in 70 per cent alcohol disinfect. About 2 millilitres of milk from each teat of the
lactating cow was milked directly onto the corresponding cup/well of the CMT paddle and an equal amount
of 3 per cent CMT reagent added to each cup and mixed well. Supplementary data was also collected through
observation and discussion with owners/managers and milkmen/herdsmen. A total of 50 smallholder farmers
were included.

Study population

The study surveyed 75 lactating cows, where 14 cows were managed under complete zero grazing and 61
under semi-intensive systems. The cows under study had varying parity of between one and three calves, and
more than three calves, the stages of lactations were 1-2 months, 3-6 months and more than 7 months of

lactation. The breed under study were Friesian and Ayrshire.
Detection of clinical and subclinical mastitis
Lactating cows were examined for clinical mastitis by udder inspection or palpation and visual examination

of milk for any changes. The udders were visually inspected for change in shape, swellings and palpated for

abnormal lesions and the consistency of the udder was felt. The milk was also checked for flakes, clots and



other abnormalities. Subclinical mastitis was detected by testing milk samples using the California mastitis
test as described by Quinn et al. (1999).

The nature of coagulation and viscosity was then examined after 15-30 seconds to detect the presence and
severity of the mastitis infection. The results were then scored based on the gel formation: negative meant
no gel formation and trace, or positive when there was gel formation and this categorised as +1, +2 and +3 as
described by Quinn et al. (1999). The California Mastitis testing was carried out during milking time under

natural light conditions to get correct results interpretation. See Table 1 and Figure 2.

CMT Interpretation Observation

Scale

0 Negative No gel formation

1 Trace-weak positive Slight precipitation to distinct precipitation with weak gel

formation

2 Weak positive-distinct Distinct precipitation mixture thickness with gel formation
positive

3 Strong positive Strong gel formation which is cohesive with a concave surface

Table 1: CMT scale and their respective interpretation Quinn et al. (1999).
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Figure 2: Showing results of California mastitis test (from the author’s own collection).

Collection of data on farmer’s knowledge, mastitis control methods and challenges in controlling mastitis

A semi-structured farm-level questionnaire was administered to 50 farmers in the study area. Additional
information was obtained through personal observations and discussions with the farmers. The farmers were
interviewed in Kiswahili and Kipsigis languages.

Data management and analysis

The questionnaire data was collected and CMT test results was entered into an MS-Excel data sheet for
analysis. Descriptive statistics were generated where prevalence was calculated as number of animals

positive for mastitis divided by total number of animals tested. These were calculated for different cattle
breeds, grazing system and lactation period. The results were finally summarised into tables and figures.




Results

Characteristics of study animals and their grazing and/or management systems

A total of 50 dairy cattle farms were included in the study. Out of these, six farms practised complete zero
grazing while 44 farms practised a semi-intensive management system (12 and 88 per cent) respectively. A
total of 75 lactating cows in varying parities were included where 36 were under zero grazing units and 39
were from semi-zero grazing dairy fenced cattle units. The cows were between 1 and 6 months of lactation.
The exotic dairy breeds under study were Friesian 39 (52 per cent) and Ayrshire 36 (48 per cent).

Prevalence of mastitis overall
As shown in Table 2, the overall prevalence of mastitis was 12/75 (16 per cent); where 3/75 (4 per cent) had

clinical mastitis showing signs such as pus and clots in milk, painful, swollen, hardened udders, and 9/75 (12
per cent) had subclinical mastitis (were CMT positive).

CMT Results No of cows (hn=75) Prevalence (%)
CMT Positive 12 16
CMT Negative 63 84

Table 2: Prevalence of mastitis in Bomet County, Kenya (n = 75).

Prevalence of mastitis in intensive and semi-intensive systems

The prevalence of mastitis in intensive farms in this study is higher in farms that practised intensive farming

compared to those who practised semi-intensive farming.

Productionsystem  Number of farms (n=50)  Percentage %
Intensive 6 12

Semi-intensive 44 88

Table 3: Percentage herd size distribution of the farms under study based on production system (n = 50).

Prevalence of mastitis at udder quarter level and CMT scores

Milk samples from seven cows with a total of 28 quarters showed slight precipitation to distinct precipitation
with weak gel formation (trace — weak positive), milk from two cows (total of 8 quarters) showed distinct
precipitation mixture thickness with gel formation, milk from three cows (total of twelve quarters) showed

strong gel formation that was cohesive with a concave surface (strong positive), as shown in Table 4.



CMT Number of quarters that No of cows whowere  Total number of quarters Total no of

scale were CMT positive CMT positive for all animals studied animals
1 28 7

2 8 2

3 12 3

Total 48 12 300 75

Table 4: Prevalence of mastitis at udder quarter level and CMT scores.

Prevalence of mastitis in relation to breed, age, milk production, parity management system, udder hygiene, stage of

lactation and floor type

Analysis for prevalence of mastitis were based on breed, age, parity, production system, udder hygiene, stage
of lactation and floor type revealed that mastitis was mostly associated with breed, age group, milk
production, udder hygiene, stage of lactation, floor type, production system and parity. Further, high
prevalence of the disease was noted in earthen floors, those cows with dirty udders and in cows 3-6 months
of lactation. Out of the 75 bovines sampled, Friesian breeds (n=39) had a positive prevalence of seven cows
(9.3%; n=75) compared to Ayrshire breeds (n=36) with a positive prevalence of five cows (6.7%; n=75) cows
with mastitis. Of those cows with one to three calves (n=43), four cows (5.3%; n=75) were positive for
mastitis, while those with more than three calves (n=32), eight cows (10.7%; n=75) were positive for mastitis.
Results based on the production system (intensive: n=14; semi-intensive: n=61), showed that ten cows (13.3
%; n=75) were positive for mastitis from intensive system and two cows (2.7%; n=75) of the positive cases
were from semi-intensive farms. The results based on stage of lactation shows cows with more than 7
months lactation period (n=45) with mastitis were three cows (4%; n=75) while cows within 3-6 months
(n=8) with mastitis were four cows (5.3%; n=75). Those within 1 to 2 months stage of lactation (n=22) with
mastitis were five cows (6.7%; n=75). Based on the floor type, the prevalence of mastitis was higher in cows
housed in stalls with earthen floors (9 cows, 8 with mastitis = 10.6%) compared to those with concrete floors
(5 cows, 2 with mastitis, = 2.6%).

Additionally, the prevalence of mastitis was significantly higher in cows older than 6 years (n=18). This was
nine cows with mastitis (12%; n=75) compared to cows less than 6 years of age (n=57). This was three cows
(4%; n=175).



Breed
Friesian 39

Ayrshire 36

Parity
1-3 calves

Fewer than 3 calves

Production system
Intensive

Semi-intensive

Stage of lactation
>7
3to b

1to2

Floor type
Concrete

Earthen

Age
< 6yrs

>6yrs

Stage of lactation
1-2 months
3-6 months

>7

Table 5: Prevalence of mastitis in relation to breed, age milk production, parity management system, udder
hygiene, stage of lactation and floor type.

Total number of cows (n=75)

Total number of cows (n=75)

43

32

Total number of cows (n=75)

14

61

No of cows (n=75)

45

22

No of cows

No of cows
57

18

Total no of cows

24

42

CMT positive

7

4

10

CMT positive
3

4

CMT positive

2

CMT positive

3

CMT positive

2

2

%

9.3

6.7

CMT positive %

5.3

10.7

CMT positive %

13.3

2.7

%

5.3

6.7

%

2.6

10.6

%

12

%

2.6

10.6

2.6



Survey results

Farmer’s knowledge and practices in relation to control of mastitis

A very small number of farmers (15 out of 50; 30%) farmers had undergone training in dairy cattle husbandry
and had acquired dairy cattle management skills such as sanitation and hygiene, good milking practices,
mastitis prevention and treatment. However, all farmers had knowledge about mastitis. The farmers who had
not undergone dairy cattle husbandry training and knew about mastitis had known about it from other
farmers and veterinarians. Of the farmers interviewed, 80 per cent checked for mastitis during milking time
by looking for changes in milk and udder (96.4%) and by use of a strip cup (6%); however, only 6 per cent
knew about subclinical mastitis. In addition, 38 per cent of the farmers had experienced cases of mastitis and
12 per cent of those farmers had been involved in treating the cases themselves. Only 6 per cent of the
farmers tested the milk sample before treatment. All the farmers considered mastitis as the major production

constraint and all hand milked their cows.

Feature Number Total Percentage
Yes No

Trained in dairy cattle husbandry 15 35 50 30

Know about mastitis 50 0 50 100

Check for mastitis 3 47 50 6

Changes in udder and milk

Use of the strip cup 3 47 50 6
Ever had mastitis 19 31 50 38
Treated mastitis cases 50 O 50 100
Respond to therapy 31 19 50 72
Dry therapy 1 49 50 2
Use of teat dips 1 49 50 2

Drying the udder after washing 8 42 50 16

Personnel who treated such cows

Veterinarian 13 76

Animal health assistant 2 12
Self-treated by farmer 2 12

Awareness of subclinical mastitis  Yes No Yes% No%
Total (n=50) 3 47 6 94

Table 6: Farmer’s knowledge and practices in mastitis control.



Methods applied in mastitis control

The majority of the farmers (70%) practised good hygiene, both within the cow sleeping area and milking
parlour as a preventive measure. When considering hand-washing, all 50 farmers washed their hands.
However, only 24 per cent of the farmers used heated water and only 77 per cent washed hands between
milking. Only 16 per cent farmers used towels to clean the udder, and none had culled cows as a result of
mastitis cases. One farmer used teat dips while the others did not use it due to lack of knowledge of the
availability of this method. Only one farmer utilised the dry cow therapy control method for mastitis, while
others employed disinfectants and detergents. The low adoption rate of dry cow therapy was attributed to
both a lack of knowledge and the associated costs.

Method Number Per cent
Hygiene 35/50 70
Hand washing 50/50 100
Udder washing 50/50 100
Use of towels 8/50 16
Use of teat dips 1/50 2
Treatment of clinical cases 18/18 sick cows 100
Dry cow therapy 1/50 2
Culling 0/50 0
Use of disinfectants/detergents 1/50 2
Use of hot water during hand washing  12/50 24
Wash hands between milking 40/50 77

Table 7: Methods applied in mastitis control.

The cows that had clinical signs were treated using penicillin and streptomycin (40%) while gentamycin was
used the least (8%). While 36 per cent knew about intra-mammary infusions. Another 16 per cent of the
farmers were not aware which antibiotic had been administered (Figure 3).



DRUGS USED TO TREAT

Penicillin and

streptomycin

intrammary
infusion
36%
Gentamycin
8%

Figure 3: Antimicrobials used to treat clinical cases (route-IM). Intra-mammary infusion constituents (Penicillin G
ampicillin).

Challenges faced by farmers in mastitis control

Maintenance of good hygiene and high treatment costs were the biggest challenges that farmers were facing
in control of mastitis. Difficulty in maintaining good hygiene was associated with poor floors because some

were earthen and even those that were concrete had holes that contained dirty water and urine.

Discussion

The study indicated an overall prevalence of 16 per cent as determined by CMT screening at cow level. The
prevalence is lower as compared to eight other previous studies that were done between 2011 and 2021 using
California mastitis test by Sarba and Tola (2017), Gitau et al. (2014), Gutu et al. (2021), Mbindyo et al. (2020),
Mureithi and Njuguna (2016), Nkoroi et al. (2014) and Ondiek and Kemboi (2018) (summarised in Table 8).
This indicates that mastitis control programmes in Bomet central sub-county are effective compared to
studies done in Embu and Kajiado counties (Mbindyo et al., 2020) and Thika sub-county (Mureithi and
Njuguna, 2016). This improvement could be due to improved management skills because 30 per cent of the
farmers had attained training in dairy cattle husbandry as compared to 3.9 per cent reported by Nkoroi et al.
(2014). Further all the farmers considered mastitis as a major production constraint, hence they have applied
preventive measures such as good hygiene, udder and husbandry hygiene among other practices such as dry
cow therapy. This low prevalence could be partly attributed due to low number of sample size as compared to
other studies; however, research can be done to reduce incidence by support and education to farmers on

control of mastitis with the aim of reducing this prevalence below 16 per cent.



Current  Gutuet Mbindyo Ondiek Sarba  Mureithi A'bebe  Gitau Nkoroi

study al., etal., and and and etal. etal., etal.,

2022 2021 2020 Kemboi, Tola, Njuguna 2016 2014 2014
2018 2017 2016

Sample 75 110 400 41 302 172 529 241 202
size

Prevalence 16 39.67 80 34 41.7 64 76 30 87.9
(%) of

mastitis

Table 8: Prevalence of mastitis in current and previous studies.

The prevalence of mastitis in intensive units recorded a high prevalence of 13.3 per cent per cent (n=75)
compared to semi-intensive units with a prevalence of 2.7 per cent (n=75) (summarised in Table 5). These
findings agree with those of Ait-Kaki et al. (2019), Sarba and Tola (2017) and Sori et al. (2005), but differ from
the study done by Senthilkumar et al. (2024) who reported a higher prevalence in semi-intensive farms than
the intensive farms. This is expected because intensively managed cows are at a higher risk of the
development of mastitis than semi-intensive. The prevalence of mastitis in intensive and semi-intensive

system depends on the effectiveness of control methods applied.

Production Current Asma et Sarba Mpatswenumugaboet  Senthilkumaret  Soriet

system study- al. 2019 and Tola al. 2017 al. 2024 al. 2005
2022 2017

Intensive 13.3% 27.8% 42.3% 61.3% 14.06% 37%

farms

Semi- 2.7% 21.2% 8.1% 38.7% 36.73% 21.2%

intensive

farms

Table 9: Prevalence of mastitis in the current and previous studies based on the farming systems.

From further discussions with the herdsman, 10 per cent of the units revealed that there was no regular
cleaning of the units on daily basis, between milkings and weekly

In this study, the prevalence of subclinical mastitis was 12 per cent (n=75), while the prevalence of clinical
mastitis was 4 per cent (n=75). These findings were lower than those reported by Mbindyo et al. (2020) who
reported subclinical mastitis as 74 per cent, while clinical mastitis as 6.8 per cent in Embu and Kajiado
counties. Ndahetuye et al. (2020) reported 76.2 per cent cases of subclinical mastitis in Rwanda; Mureithi and
Njuguna (2016), reported subclinical mastitis as 64 per cent in Thika, Kenya. All of the farmers washed their
hands before milking, although 24 per cent of them used unheated water, and 77 per cent washed hands
between milking hence minimising transfer of pathogens from cow to cow. In addition, none of the farmers
culled chronic mastitis cases. Most of the farmers milked the sick cows last as a preventive measure. Kivaria
et al. (2006) reported that poor practices such as milking mastitic cow’s first leads to spread and sustains
mastitis in herds, which then becomes very difficult to be eliminated from the herd. Further, 16 per cent of
farmers used a towel for drying the udder, and this might have contributed to reduced spread of mastitis from

one animal to another.



This study indicated that Friesian had a higher prevalence than Ayrshire cows of 9.3 per cent and 6.7 per cent
respectively (Table 5). This study showed that breed had an influence of the prevalence of mastitis within the
population tested, this agrees with the studies done by Islam et al. (2011). However, it disagrees with the
findings of Mureithi and Njuguna (2016) who found that Ayrshire had the highest prevalence of 80.6 per cent
compared to 71.7 per cent of Friesians. The influence of breed on mastitis prevalence can be related to
anatomical and the physiological features of the mammary gland of a particular breed which then
predisposes it to mastitis (Ameh et al., 1999).

The hind quarters were more prone to infections as compared to fore-quarters and this might be due to
anatomical locations of the hind quarters thus predisposing them more to infections (Choudhary and
Kashyap, 2019).

All the farmers knew about mastitis and considered mastitis to be a major production constraint and of major
concern in animal welfare. This could be partly attributed to the fact that 30 per cent of the farmers had
attained training in doing cattle husbandry as compared to the 3.9 per cent seen by Nkoroi a decade earlier
(2014) However only three farmers (6%) knew of subclinical mastitis.

This study indicated that good hygiene was practised by a large number of farmers (70%), and this included
the cow’s environment hygiene and milking hygiene as it is recommended by Wallace et al. (2004) to prevent
new intra-mammary infections. In addition, treatment of clinical cases represented another significant
aspect of their practices, in accordance with Nkoroi et al. (2014), who noted that sanitation and clinical case
treatment were the two primary practices implemented. Only 2 per cent of farmers used dry cow therapy,
while 16 per cent used towels. Notably, none of the farmers utilised teat dips. These practices could have

influenced the observed prevalence.

There are variations in the challenges that farmers faced in controlling mastitis and, in this study,
maintenance of good hygiene practices — which includes proper hygiene, clean structures, clean milking
processes, gentle and proper handling and proper milking techniques — treatment of clinical mastitis was a
major challenge. Poor practices in mastitis control and hygiene were a problem because of poor flooring and
poor access to water source in some farms, overuse of antibiotics, improper milking techniques, inadequate
sanitation, overcrowding and poor ventilation. Some farms had poor floors with potholes that contained
pools of dirty water, while others had no drainage system. Even those with drainage systems were poorly
constructed and contained stagnant dirty water. The majority of the farmers (94%) knew nothing about
subclinical mastitis. This perhaps explains why treatment was the second most used method in dealing with
mastitis. It can be seen that lack of knowledge on subclinical mastitis may explain the inadequate application
of preventive measures. The high costs of treatment could be partly related to the fact that the major
antibiotic being used is penicillin and streptomycin (40%) while gentamycin was the least used (8 per cent).
However, studies indicate high sensitivity of micro-organisms to gentamycin and Kanamycin and low
sensitivity to penicillin, ampicillins, amoxicillin, streptomycin and tetracycline (Gitau et al., 2014). Mugenyi
(2014) recorded a sensitivity of 98 per cent for gentamycin in mastitis cases. Other factors that might have
contributed to high bacterial resistance — hence the reason why high treatment exists, as observed in this
study —could have been lack of testing milk samples before treatment and lack of completing the treatment

regime.

Conclusion and recommendations

Conclusion



This study shows that the overall prevalence of mastitis in Bomet central sub-county was 16 per cent. The
prevalence of mastitis was higher in intensive farms (13.3 per cent) compared to semi-intensive farms (2.7
per cent). It was found that associated risk factors such as floor type, breed and stage of lactation contributed
to the occurrence of mastitis.

Recommendations

The low prevalence of mastitis reported could be due to an effective mastitis control programme in the

region; however, there is room for improvement to further lower the prevalence of mastitis in Bomet central.

The prevalence of mastitis in intensive farms 13.3 per cent is higher than semi-intensive farms 2.7 per cent.

This necessitates a study of drivers of mastitis in intensive farms with the aim of controlling them.

This study did not look at culture to determine the specific mastitis pathogens in cows in this region, and we
recognise this as a limitation of the study — future studies in the region should consider culturing in order to

inform better control programmes.
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Appendix 1: Questionnaire

Farms survey questionnaire for dairy farmers

Demographic information
Farm no

Name of the respondent
Gender

Telephone Number of respondent
Age

Date of the interview
County

Sub-county

Division

Location

Village

GPS coordinates

Agro-ecological zone (AEZ)

Farm background
1. How many cows do you have?
2. Production system: A) Intensive __ B) Semi-intensive

3. How many milking cows do you have?

4. Do you keep records? Yes No

If yes, specify a) Production____ b) Breeding _ C) others (specify)
5. Have you ever experienced cases of mastitis in the farm? Yes No
6. How long did the mastitis get to resolve?

A. Three days



B. One week

C. Never resolved

7. How did you know the cow had mastitis?

A. Reduced milk production

B.CMT

C. Alcohol test

D. Swollen udder

E. Clots in milk

8. How often in the last one year has mastitis occurred?
Which treatment methods were used?

9. Who treated the animals?

A.Avet

B. Animal health assistant

C. The farmer him/herself

10. What is the average cost of treatment?

11. Does mastitis affect milk production? Yes No

Farm management practices such as:-

1. Are you aware of good farm management practices? (yes or no)
2. Are the cows housed with a roof? (yes or no)

3. If yes what is the floor type made of? (concrete or earthen)
4. Is there bedding for the cows? (yes or no)

5. What is the cleaning frequency? (daily or weekly)

6. Do you do proper milking techniques? (yes or no)

7. Do you milk mastitic cow last? (yes or no)

8. Do you wash the udder before milking? (yes or no)

9. Do you dry the udder after washing? (yes or no)

10. If yes, do you use udder towel for each cow? (yes or no)

11. Do you do routine testing for mastitis? (yes or no)



12. Do you use teat dips? (yes or no)

13. Do you do dry therapy? (yes or no)

14. Do you cull affected animals? (yes or no)

15. Do you Mix milk from different cows? (Yes or no)

16. If yes do you milk mastitic cows differently? (yes or no)

17. If yes what do you do with the mastitic milk?

Appendix 2

Cow factors and California mastitis test results

Cow Breed Parity Milkproduction Stage of lactation (1- History of CMT results
ID perdayinlL 2) early (3-6) mid (>7) mastitis for each
late (yes/No) quarter
Cow FR
1 HR
FL
HL
Cow FR
2 HR
FL
HL
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Glossary

Mastitis: Inflammation of the mammary gland, usually caused by bacterial infection.
Clinical mastitis: Mastitis with visible symptoms such as swelling, redness, heat, pain, and abnormal milk.

Subclinical mastitis: Mastitis without visible symptoms, but with detectable changes in milk composition
(e.g., increased somatic cell count).

Somatic Cell Counts (SCC): The number of somatic cells (e.g., white blood cells, epithelial cells) in milk,
indicating the degree of inflammation in the mammary gland.

Dry cow therapy: Treatment of cows' mammary glands with antibiotics during the dry period (between

lactations) to prevent mastitis.
Strip cups: Devices used to examine milk for clots or flakes, indicating possible mastitis.

Purposive survey method: A research method where participants are selected based on specific criteria
relevant to the research question.

California Mastitis Test (CMT): A simple on-farm test used to detect subclinical mastitis.

Semi-intensive management farming system: A livestock production system where animals have access to
both pasture and confinement areas.

Intensive System: A livestock production system where animals are confined indoors with limited access to

outdoor space.

Zero Grazing: A livestock production system where animals are fed entirely indoors and have no access to

pasture.

Parities: The number of times a cow has given birth.
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