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ABSTRACT 

 

Peste des petits ruminants (PPR) is a highly contagious viral disease primarily affecting goats, 

sheep, and some wild small ruminants. It is characterized by fever, necrotic stomatitis, 

gastroenteritis, pneumonia, and mortality. Namibia is officially free of PPR in one zone, not the 

entire country. The national herd has not been exposed to PPR and is naïve. Thus, an outbreak 

of the disease is potentially devastating on a socioeconomic level. The closest PPR outbreak was 

in Cabinda province in Angola. To better understand the risk factors for introducing PPR from 

Angola, a study was conducted using a knowledge, attitudes, and practices (KAP) survey. The 

research employed a qualitative descriptive survey design consisting of questionnaires and 

interviews with 376 communal farmers residing within 10-20 km of the Namibia/Angola border in 

Namibia's Omusati and Ohangwena regions. The results showed that 84% of the farmers 

surveyed had insufficient knowledge regarding PPR, while 89% were unaware of its clinical 

symptoms. Nevertheless, the farmers showed good comprehension of general disease 

prevention techniques, including vaccination (99%), livestock isolation (85%), quarantine (72%), 

and regulated animal movements (94%). Additionally, the farmers exhibited awareness of the 

detrimental effects of disease outbreaks (90%). It was concluded that farmers' knowledge, 

attitudes, and practices (KAP) in Namibia's surveyed northern communal areas present a 

moderate risk of PPR incursion. The current surveillance strategies the competent authority 

implements are deemed sufficient and can be sustained. However, the study recommends 

enhancing PPR awareness among northern communal farmers, particularly those living near the 

Namibia/Angola border. 

Keywords: KAP study, morbillivirus caprinae, peste des petits ruminants, risk, northern 

communal areas, goats, border 
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CHAPTER 1 

1. General Introduction 

1.1 Background  

 

Small ruminant production (particularly goats and sheep) is an important farming venture, especially for 

low-income farmers living in developing countries (Rout & Behera, 2021). Domesticated small ruminants 

such as goats are adapted to harsh environments, particularly the arid to semi-arid ones that characterize 

some African countries. They can thrive with minimum space and maintenance requirements (Boyazoglu 

et al., 2005). In addition, small ruminants provide meat, milk, hides, and organic manure to the livestock 

farmer. Goats are prolific breeders, being able to increase their numbers in a shorter space of time compared 

to cattle. Goats are more straightforward to purchase and can be sold easily and quickly, providing a source 

of wealth and disposable income for their keepers. The other benefit of goats is that many cultures accept 

them. Therefore, there are no dietary, ethnic, or religious taboos to their rearing or consumption (CSA, 

2011; Gillespie et al., 2016; Robertson et al., 2020). Despite these many benefits, goats are threatened by 

reemerging and emerging diseases. One disease threatening to wipe out the cash cow for low-income 

farmers is peste des petits ruminants (PPR) (Agoltsov et al., 2022; Dundon et al., 2020).  

Peste des petits ruminants (PPR) is an acute or subacute, highly infectious, and highly contagious viral 

disease of mainly goats, sheep, and some wild ruminants (Niedbalski, 2019). Its synonyms include ‘goat 

plague’, ‘Kata’, ‘ovine rinderpest’, ‘pest of small ruminants’, ‘pneumo-enteritis complex’, ‘pseudo-

rinderpest’, ‘small ruminant plague’ or ‘stomatitis-pneumo-enteritis syndrome’ (Parida et al., 2015).  The 

aetiological agent is Morbillivirus caprinae (ICTV, 2023). The incubation period is typically 4 – 6 days but 

is officially recognized as 21 days (O.I.E, 2021). Peste des petits ruminants (PPR) is characterized by fever, 

necrotic stomatitis, gastroenteritis, pneumonia, and mortality (Kozat & Sepehrizadeh, 2017). Peste des 

petits ruminants (PPR) has severe socioeconomic consequences especially when introduced to naïve 

animals. Therefore, every effort should be made to prevent its introduction into new areas.  
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The global eradication of PPR by 2030 has been identified as a priority (Parida et al., 2015). The Southern 

African Development Community (SADC) is currently pursuing this objective, and has developed its own 

PPR control strategy (SADC, 2012).  Namibia is playing its role in the PPR eradication drive and has taken 

some steps that support the goal of eliminating PPR by 2030 (SADC, 2012). One such step was the 

development and execution of PPR surveillance strategies to help achieve this common goal. The strategies 

are contained in the PPR Control and Eradication Strategy of 2018 (DVS, 2023).  

According to the Directorate of Veterinary Services (DVS) National Summary Report (NSR) of August 

2023, PPR has not been detected in Namibia (DVS, 2023). However, it should be noted that neighbouring 

Angola’s Cabinda province and the SADC country of Tanzania have reported disease cases in the past. This 

presents a potential risk to Namibia, as the southward spread of PPR in Angola is possible. 

Since PPR has never occurred in Namibia, the sheep and goats in Namibia are naïve to the PPR virus. Being 

a transboundary animal disease with high morbidity and mortality, PPR can cause severe socioeconomic 

impacts in Namibia in the event of an incursion. In 2018, the Omusati region of Namibia had 18 515 sheep 

and 211 411 goats, and the Ohangwena region had 2 793 sheep and 317 699 goats. The Northern Communal 

Areas (NCA) had 245 189 sheep and 101 7611 goats (DVS, 2023). The mortalities in sheep and goats could 

be extensive in the event of a PPR outbreak.  

The Namibian government's surveillance strategies, implemented by the DVS under the Ministry of 

Agriculture, Water, and Land Reform (MAWLR) aim to prevent the introduction of PPR, detect it early, 

and demonstrate the absence of PPR in the country through periodic serological surveys. These measures 

demonstrate Namibia’s commitment to having the entire country recognized as PPR free, not just the 

current zonal status.  

According to the PPR Global Eradication Program, Namibia is at stages 3 to 4 in the PPR risk management 

framework. Namibia’s strategic surveillance will help accelerate the goal of having the NCAs officially 

recognized as PPR-free.  
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Currently, Namibia’s PPR-free status is only zonal and not the entire country (Figure 1 and Figure 2).  

 

Figure 1: PPR worldwide map as of May 2022 indicating countries and zones that are recognized as free (Green) and 
countries and zones that have no official status for PPR (Source: WOAH, 2023) 
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Figure 2 PPR status map in Namibia indicating the official free zone and the zone without official free status as of 2014 
(Source WOAH,2023) 

If PPR incursion were to occur in Namibia, Angola would be the potential source of the virus. The most 

closest outbreak of PPR was reported in Cabinda province in Angola in 2012 (FAO, 2016). The movement 

of people and livestock across the borders of Namibia and Angola poses a potential risk of introducing 

disease into Namibia. The border between southern Angola and northern Namibia is considered “porous”, 

because of the absence of fences in some sections thus allowing farmers and livestock to move between the 
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countries at undesignated and unmanned points, especially in the regions being studied (Katunahange B K, 

2016). Generally, borders in many African countries are similarly described (Britton et al., 2019). The 

reason for this movement is that local farmers believe there are better pastures for livestock in southern 

Angola, but better water infrastructures in northern Namibia. Consequently, Namibian farmers prefer to 

herd their livestock in both countries. Additionally, some NCA farmers have historically lived in both 

countries and may occasionally want to visit either country to see their relatives and for other reasons 

(Personal Communication). If the movement patterns continue, small stock in Namibia will be at risk of 

exposure to PPR.  

The DVS performs regular serological surveys to monitor the prevalence of PPR and assess the associated 

risks. In 2014, 338 serum samples and in 2019, 400 samples were tested, with negative results. One 

thousand six hundred samples will be tested in 2023, with the target areas being communities along the 

border and the open market areas (Global Framework, 2021).   

The risk associated with the movement of people and livestock across the Namibia/Angola border needs 

further analysis. The present study focuses on small stock farmers as the primary drivers for the movement 

of livestock across the borders. The study used a knowledge, attitudes, and practices (KAP) survey in the 

Namibian communities bordering Angola to identify risks and to gain insight into perceptions of the farmers 

towards PPR. The findings of this study will add to the knowledge base on PPR surveillance and will 

support the DVS in its efforts to have the NCAs officially recognized as PPR-free.  

1.2 Objectives  

  

The study aimed to achieve the following objectives:  

1. Assess the extent of knowledge among small stock farmers residing along the Namibia/Angola 

border regarding PPR. 

2. Evaluate the attitude of small stock farmers residing along the Namibia/Angola border towards 

PPR. 
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3. Evaluate the farming practices of small stock farmers residing along the Namibia/Angola border. 

4. Use the Knowledge, Attitudes and Practices (KAP) analysis to determine the risk of the 

introduction of PPR in the NCA of Namibia. 

5. Develop recommendations to improve PPR prevention measures in Namibia. 
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CHAPTER 2 

2. Literature Review 
  

2.1 Case Definition 

 

Peste des petits ruminants (PPR) is an economically important disease of small stock which is caused by a 

virus known as Morbillivirus caprinae belonging to the genus Morbillivirus, Paramyxoviridae family. The 

infectious agent is spread by direct contact between the sick and healthy animals. It also affects wild small 

ruminants and other artiodactyl species. The clinical signs present acutely or in a subacute manner. The 

virus causes elevated temperature and inflammation in the intestines, stomach, lungs, and buccal cavity, 

resulting in foetid diarrhoea, pneumonia, halitosis and ultimately mortality  (Chazya et al., 2015; WOAH, 

2018).  

2.2 Aetiology   

 

Morbillivirus caprinae was previously known as peste des petits ruminants virus (PPRV) (ICTV, 2023). 

There are several synonyms for PPR including “goat plague”, “pseudo-rinderpest”, and “stomatitis-

pneumo-enteritis syndrome” (Kock, 2022). The viral genome comprises one non-segmented strand. There 

is only one serotype but four lineages (Charbonnier & Laveissière, 2015; Chazya et al., 2015; WOAH, 

2018). The virus is like the rinderpest virus of large ruminants (cattle and buffaloes) (Charbonnier & 

Laveissière, 2015). Other morbilliviruses are closely related to it, for example, the measles virus in humans, 

distemper virus of dogs and some of the wild carnivores and the morbilliviruses of aquatic mammals 

(Charbonnier & Laveissière, 2015).  

2.3 Epidemiology   

 

Peste des petits ruminants (PPR) is an one of the World Organization for Animal Health (WOAH) listed 

diseases (Britton et al., 2019). It originated from Cote de Ivoire (Ivory Coast) in 1942 and has since spread 

to many parts of the world. From Côte d’Ivoire, the disease spread to countries in West Africa, before 
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spreading to Sudan and Tanzania, then escaping into countries in Asia, returning and widening its net across 

some more African countries, then the Near and Middle East, and spreading to some localities in Europe.  

Goats and sheep are commonly affected (Al-Dubaib, 2009) and susceptibility is lower in adult animals 

compared to juvenile ones (Moudgil et al., 2022; Rashid et al., 2008). When species are compared, severity 

is higher in goats than in sheep. Naïve animals tend to experience higher morbidity and mortality than 

vaccinated animals (Moudgil et al., 2022). Morbillivirus caprinae also affects a range of wild herbivores 

(WOAH, 2018). Transmission usually occurs between domesticated small ruminants but other domestic 

animals like cattle and pigs do not transmit the virus to other animals; their clinical signs are mildly 

expressed. The same is observed for buffaloes. Camels can also be affected by this virus (WOAH, 2018). 

Goats and sheep are therefore particularly important for the transmission of the disease.  

The virus is easily spread by direct contact (Legnardi et al., 2022) and is shed by both the sick animals and 

the animals incubating the virus. The spread of the disease among animals occurs primarily through 

inhalation and ingestion. The virus is not vector borne. The presence of the virus in various secretions and 

excretions, such as tears, nasal discharges, coughed secretions, and faeces, enhances transmission through 

direct contact with infected animals or fomites. In addition, any material that the sick animals have been in 

contact with has the potential to be a source of the virus. This could be common water sources, animal feed, 

grazing areas and any other materials. Sick animals and susceptible ones come in close contact with each 

other during animal auctions or sales, or when they are moved from one locality to another including across 

national borders, increasing the chance of spread of PPR. Many stressors for animals can trigger the disease 

in the susceptible species. Exposing animals to heat or cold, crowding them in smaller spaces, moving them 

from one place to another, and putting dissimilar groups together are some of the stressors known to increase 

the chance of infection (Chazya et al., 2015; Parida et al., 2015). 
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2.4 Clinical Signs   

 

Compared to sheep, goats experience more serious clinical signs of PPR (Jones et al., 2020). The morbidity 

rate is 90 – 100 per cent in affected animals whilst about half of them can potentially die from PPR but the 

mortality rate can reach 100 per cent in naïve animals (WOAH, 2018). Fever, enlargement of lymph nodes, 

protruded tongue with running saliva and halitosis are observed. The fever can result in animals aborting if 

pregnant. In addition, affected sheep and goats have foul smiling diarrhoea that stains the hindquarters. The 

diarrhoea can result in severe dehydration. Since PPR is accompanied by anorexia, and diarrhoea it also 

results in emaciation. The virus also causes pneumonia with watery nasal discharges that become 

mucopurulent in the later stages. Pneumonia causes animals to be anoxic and weak. The virus also 

suppresses the immune system resulting in secondary concurrent infections with infectious agents such as 

Escherichia coli, Pasteurella multocida and Eimeria species thus accentuating the clinical signs. Recovered 

animals have lifelong immunity (Jones et al., 2020; Kock, 2022). 

 2.5 Pathology   

 

The affected animals exhibit a range of pathological lesions, including congestion, atelectasis, and 

consolidation in the lungs due to interstitial pneumonia. Lesions in the gastrointestinal tract include erosive 

and necrotic stomatitis affecting the lips, dental pads, and gums. Crusty scabs are also prevalent along the 

outer lips of affected animals. The small intestines are congested with some haemorrhages in the 

longitudinal mucosal folds. The large intestine presents with zebra striping due to severe congestion. The 

spleen and lymph nodes may be enlarged. Upon histopathological examination, intracytoplasmic and 

intranuclear inclusion bodies and syncytial cell formation can be observed in the mucosa of the intestines 

and lungs as well as in the lymph nodes (Chazya et al., 2015; Kabir et al., 2019; WOAH, 2018).  
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2.6 Diagnosis  

 

There are several closely related conditions that should be ruled out to reach a definitive diagnosis. 

Pasteurellosis respiratory signs are like PPR and need to be ruled out. Orf (sore mouth) can resemble the 

lesions caused by erosive stomatitis. Contagious caprine pleuropneumonia (CCPP) has morbidity and 

mortality patterns like PPR. Bluetongue and Nairobi sheep disease can cause economic losses just like PPR 

and should be ruled out. The gastrointestinal lesions of enteric colibacillosis and the diarrhoea of coccidiosis 

need to be differentiated from PPR. In addition, these conditions cause mortalities in sheep and goats. 

Poisoning by some minerals also causes mortalities and needs to be ruled out (Balamurugan et al., 2014; 

Saliki, 2014; WOAH, 2018). 

Tentatively, a diagnosis is based on classical clinical and pathological lesions, epidemiological history and 

clinical pathology (haemoconcentration, reduced white blood cell counts, hypoglycaemia, reduced sodium, 

reduced potassium, and uraemia). A confirmatory diagnosis is based on viral agent identification 

(Balamurugan et al., 2014; Saliki, 2014).  

Viral identification is key for a definitive diagnosis and several techniques can be employed. 

Immunohistochemistry uses antibodies to detect specific proteins. The serological approaches using dot-

ELISA and agar gel immunodiffusion (AGID) are also used to reach a confirmatory diagnosis. In terms of 

molecular biology, the reverse transcription PCR (RT-PCR) and a simplified SYBR green real-time RT-

PCR assays can be used. A combination of serology and molecular biology can be achieved using counter-

immuno-electrophoresis (CIEP) to reach the confirmatory diagnosis (Balamurugan et al., 2014; Saliki, 

2014).   

The compliment fixation test (CFT), virus neutralisation test (VNT) and the competitive-enzyme linked 

immune-sorbent assay (cELISA) are some of the tests used to detect specific PPRV antibodies 

(Balamurugan et al., 2014; Saliki, 2014; WOAH, 2018). However, it should be noted that serological 
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diagnosis can only be done on the demonstration of seroconversion on acute and convalescent serum 

samples.  

2.7 Prevention and Control 

 

Treatment is symptomatic and supportive. Although hyperimmune serum in its early stages is effective by 

itself (Ihemelandu et al., 1985) or in combination with antibiotics (Yousuf et al., 2015), it is potentially 

reserved for a few valuable stud breeds rather than for routine use as its use is not practical and therefore 

not used for commercial herds. Because PPR causes dehydration, restoring fluids is essential. Antibiotics 

can be used for secondary infections. The inflammatory conditions and pain can be addressed using non-

steroidal anti-inflammatory drugs. 

The cornerstone of control is the prevention of contact between infected and susceptible animals. It is good 

practice to keep new animals, or the sick ones quarantined or isolated from the rest, noting that PPR is 

contagious. In some cases, it may be necessary to euthanize the sick or the exposed ones. Since PPR is 

highly contagious, cleaning and disinfection of the equipment and premises (where feasible) can be carried 

out. Movement controls particularly across borders are important elements to consider. Where PPR is 

known to occur, vaccination of goats and sheep at six months of age is recommended. The booster can be 

given annually (Singh & Bandyopadhyay, 2015).  

Peste des petits ruminants (PPR) vaccines consist of live attenuated vaccines, which present certain 

challenges in terms of maintenance due to the need for a cold chain. Furthermore, it can be difficult to 

distinguish these from field infections. However, newer vaccines have been developed, including edible 

vaccines, subunit vaccines, recombinant poxvirus vaccines, combined vaccines, anti-idiotypic vaccines, 

positive and negative marker vaccines through reverse genetic approach, virus-like particle vaccines, and 

chimeric vaccines. These newer vaccines are highly potent, effective and safe (Niedbalski, 2023). 

In free areas, stamping out is beneficial for arresting incursions and for the quick resolution of the free 

status.  
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2.8 Socioeconomic impact  

  

Sheep and goats provide a source of income for rural farmers and an outbreak of PPR in susceptible herds 

has the potential to cause quite substantial economic losses (OIE & FAO, 2015).  Peste des petits ruminants 

(PPR) has both direct and indirect impacts. Indirect effects include food insecurity, poverty, and loss of 

livelihood in affected communities. Direct costs arise from disease morbidity and mortality. A study 

conducted in Pakistan found the costs ranged from expenses related to drugs, emaciation, decreased market 

value, additional human resource costs, veterinary consultations and the death of the sheep and goats 

(Abubakar & Munir, 2014). The experience in Uganda noted losses related to medicine costs, the death of 

small stock and the inability to sell the sheep and goats. The squabbles between the pastoralists were also 

noted (Akwongo et al., 2022). In the Democratic Republic of Congo (DRC), about 120 000 sheep and goats 

were lost during the period from its emergence in 2010 until June 2012. The direct losses (actual value for 

the sheep and goats) were around US$5.3 million. (LIMS/AIMS, 2012). Vaccination following an outbreak 

can also cause costs that could have been prevented if PPR had not occurred in a new area, as was the case 

in Burkina Faso and the Sahel (Ilboudo et al., 2022). In Pakistan, it was observed through serological tests 

that positive goats aborted more than the negative ones (Abubakar et al., 2008). 

2.9 PPR in SADC region   

 

Within SADC, Namibia, Botswana, South Africa, Eswatini, Mauritius and Madagascar are countries that 

have been declared by the OIE as PPR-free (with Namibia`s status being zonal) (WOAH, 2018). The 

emergence of PPR was initially documented in the Republic of Tanzania back in 2008. Since then, it has 

unfortunately made its way to other member states, including the Democratic Republic of Congo (DRC) 

and the Comoros. Angola also reported cases of PPR in 2012. Although Zambia and Mozambique have 

identified seropositive goats, they have not observed any clinical signs. Furthermore, countries that share a 

border with infected member states are at greater risk of a PPR incursion. This includes several SADC 

countries, such as Namibia, Zambia, Malawi, and Mozambique (Britton et al., 2019).  
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CHAPTER 3 

3. Materials and Methods 

3.1 Study Area 

 

The study was conducted in two regions, Omusati and Ohangwena, in Namibia. They were purposely 

chosen based on their relative proximity to Angola and the extensive informal traffic of both people and 

animals between northern Namibia and southern Angola. 

Omusati Region in Namibia lies between -18° 24' 25.306'' N and 14° 50' 43.663 E. The region is comprised 

of twelve constituencies, namely: Tsandi, Okahao, Otamanzi, Elim, Ogongo, Ruacana, Outapi, 

Anamulenge, Etayi, Onesi, Okalongo and Oshikuku (Maldonado, 2023a) (Figure 3). There are about 

133 621 males and 109 545 females in the Omusati region and about 22% of the inhabitants of the Omusati 

region rely directly on farming as their primary source of income (Mouton, 2021). 

Ohangwena region in Namibia lies between -17° 35' 52.545'' N and 16° 49' 4.216 E. The region is comprised 

of twelve constituencies, namely: Eenhana, Endola, Epembe, Engela, Ondobe, Ohangwena, Okongo, 

Oshikango, Ongenga, Omundaungilo, Oshikunde and Omulonga. (Maldonado, 2023b) (Figure 4).  

There were about 112 130 males and 133 316 females in the Ohangwena region in 2011 (Shimuafeni, 2019) 

and about 26% of the inhabitants of the Ohangwena region directly rely on farming as their primary source 

of income (Mouton & Dirkx, 2012). 
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Figure 3: Constituencies, the respective populations per constituency and selected towns in the Omusati region of Namibia. 
(Source: Omusati Regional Profile) 
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Figure 4: Constituencies, the respective population per constituency and selected towns in the Ohangwena region of 
Namibia. (Source: Ohangwena Regional Profile)  

Six Omusati constituencies and six Ohangwena constituencies directly border the Namibia/Angola border 

and were selected for the study. The others further inland were excluded from the study. Thus, the selected 

constituencies for the study in the Omusati region were Ruacana, Onesi, Outapi, Anamulenge, Okalongo, 

and Etayi, while those in Ohangwena were Ongenga, Engela, Oshikango, Ondobe, Omundaungilo, and 

Okongo.  

Only villages within 10 - 20 km from the Namibia/Angola border were randomly selected for the study 

based on their likelihood for farmers to move across the Namibia/Angola border (Figure 5).  

 
 
 



16 
 

 

Figure 5: Map of the study area in the Omusati and Ohangwena regions of Namibia showing approximate demarcations of 
the target sampling areas, lying within 10 - 20km of the Namibia/Angola border. (Source: Own generated using Google 
Maps) 

3.2 Study Design 

  

This study utilized a qualitative descriptive survey design, which involved administering questionnaires 

and conducting interviews with communal farmers who resided within 10 - 20 km of the Namibia/Angola 

border within the Omusati and Ohangwena regions of Namibia.  

3.3 Sample Size and Sampling  

  

The number of livestock farmers was estimated from the 2019 Namibia Statistics Agency (NSA) reports, 

which indicated 14 354 livestock farmers in the Omusati region and 10 927 in the Ohangwena region 

(Shimuafeni, 2019). The total number of farmers was 25 281 for the two regions.  

Equation 1: Formula used in Survey Monkey for calculating sample sizes in statistics. Source (Sample Size Calculator: 
Understanding Sample Sizes | SurveyMonkey)  

 

Therefore, for the present study, a web-based calculator (Survey Monkey) was used to calculate the sample 

size (Figure 6) 
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Figure 6: Sample size determination using Survey Monkey calculator. 

A total of 379 questionnaires were administered to farmers in the study, with a stratified simple random 

sampling method employed to ensure representativeness. The twelve strata were formed by the six 

constituencies in both the Omusati and Ohangwena regions. Villages were then randomly selected within 

each stratum, with three villages per constituency chosen using a randomizer. The goal was to survey 11 

farmers per village (33 samples per village), and if this number was not met, additional samples were 

intentionally selected through a door-to-door approach. 

3.4 Data Collection    

  

The data was mainly collected through the farmers questionnaires. Additionally, professional staff within 

the Directorate of Veterinary Services (DVS) were informally consulted for their opinions, especially 

concerning livestock movements across the Namibia/Angola border, because there was limited published 

information on movement patterns of livestock across the Namibia/Angola border. For confidentiality and 

anonymity, their opinions are cited as personal communication.  

The farmers` questionnaire was developed using a web-based application from “Free Online Surveys 

Questionnaire”. The first step in developing the surveys was the preparation of the Farmers Questionnaire 

and the Consent Form in English. The questionnaire and the respective consent forms were then translated 

and tested on selected local Oshikwanyama-speaking natives. The forms were then submitted for ethical 

clearance.  
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The data collection began with recruiting five interpreters who were trained to administer the farmer's 

questionnaire. Uniformity in the interpretation of the questions by the interpreters was tested as follows: 

the first interpreter would ask the second interpreter in English to translate a question into the local 

vernacular language (Oshikwanyama). This interpreter would translate and ask the same question in 

vernacular to the third interpreter. The third interpreter would then relay the question asked in the vernacular 

to the first interpreter in English. Any misinterpretations were adjusted by consulting the approved 

translated document and seeking consensus among all the interpreters. Sometimes, consultation was made 

with an external linguistic person for assistance.  Once all the potential questions were clarified, a schedule 

to visit the farmers was finalised.  

Before the visit occurred, permission was sought through the office of the chief regional officers for the 

two regions (Appendix 6) who then communicated to the respective regional councillors for all the target 

constituencies. The regional councillors then spoke to the farmers in the target villages to assemble at their 

usual meeting points. The local radios and farmer's unions were used to mobilize the farmers. The principal 

investigator (me) and the interpreters would then visit each target village according to an agreed schedule 

between the regional councillors and the farmers.   

At each village, the exercise began with remarks from the regional councillor who would introduce the 

principal investigator and the team and the general purpose of the meeting. After that, the principal 

investigator through one translator would narrate the purpose of the meeting in detail, explain the procedure, 

what the farmers are expected to do, and the contents of the consent form. Questions, comments, and clarity 

were allowed before the questionnaire was administered. Once the farmers were happy to participate, they 

were informed that they would only be filling in the questionnaires with the help of the interpreters. Once 

the consent form was signed, the questionnaire was administered using an interview approach. The 

interpreter would go through the 46 questions on each participating farmer. The principal investigator 

supervised the interpreters by monitoring their progression and addressing any challenges. Finally, the 

principal investigator would receive and review each completed questionnaire on-site as soon as they were 
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completed. The principal investigator would directly administer the survey where farmers were conversant 

in English. After all the attending farmers were interviewed, a tally of questionnaires was done to check if 

they met the minimum number for that constituency. If not, the principal investigator, with the permission 

of the regional councillors, proceeded to seek more questionnaires on a door-to-door approach in that 

constituency until the target sample size was reached.  

The data entry was done by the principal investigator in the field. The process began with coding the 

questionnaire with numbers corresponding to the choices made by the respondents. Where one choice was 

required, the respondent`s choice was indicated accordingly as a single digit. Where two or more choices 

were possible, the possible choices were first given letter designations, then each chosen letter was assigned 

“1” whilst the none chosen ones were assigned “2”. Tally was then made for all the “1” corresponding to 

“yes” for that option. Based on that it was revealed how many “1” for that option. The grand total was 

derived from all “1” for all the options. Each option was then weighed against this to derive eventual 

percentage selection for that choice. After this preparation, the data was then manually entered into excel 

sheet using codes as per Annex 7. In cases where the information was not clear, the translators asked the 

respondents to clarify since the data entry was being done in the field. Nonetheless, some respondents 

immediately left after completing the questionnaire and unverified portions of their questionnaires were not 

entered. Consequently, some few questions did not have all the 376 responds.   

After that, the principal investigator and the interpreters' team travelled back to the duty station (UNAM 

Ogongo Campus). The following day would be handled similarly until all the constituencies were sampled. 

After each data collection, time was made for the principal investigator and the interpreters to verify the 

data entered in the Excel sheet.  

3.4.1 Farmers Questionnaire  

  

The farmers' questionnaire aimed to gather information on the knowledge, attitudes (behaviours) and 

practices of the farmers in Namibia's Omusati and Ohangwena regions on the risk of PPR introduction from 
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Angola into Namibia. The questionnaire had four sections, namely Biographical (Questions 1 - 9), 

Knowledge (Questions 10 - 18), Attitudes (Questions 19 - 30), and Practices (Questions 31 - 46). The 

biographical section gathered information on the demographic data of the farmers; the knowledge section 

analysed what the farmers already know about PPR and general disease prevention strategies in small stock; 

the attitude section gathered information on what the farmers feel about PPR; the practices section analysed 

activities that farmers are currently doing which may increase or lower the risk of introduction of PPR into 

Namibia. Only farmers with small stock in the study area were selected for the one-on-one interviews. The 

interviews were conducted in the local language with the help of native citizens (interpreters) for the 

translation. The gathered information was captured in a spreadsheet. No sessions were recorded.    

3.5 Data Analysis/Statistical Analysis 

  

The collected data were first coded, then captured into Microsoft Excel® Version 2310 (build 

16924.20124), cleaned for errors and then analysed primarily using Microsoft Excel as above, with cross-

referencing from the Jamovi statistical software package version 2.4.8.  

To begin the analysis on Excel, we first ensured that the data was clean by checking for any obvious errors. 

For example, we looked at the number designations as per the coding of the farmers' questionnaire (see 

Annex 7) and made sure that each question or subpart had a single-digit number. If any double-digit 

numbers or numbers that exceeded the available choices were found, we verified them from the 

questionnaires and corrected them accordingly. We also checked for any letters or other characters in the 

cells. 

Once the data was cleaned up, it appeared on the Excel dataset as a spreadsheet with questions (or sub 

questions) on columns and each individual farmer's answers as rows tallied to each question or sub question. 

We then used the pivot function, which can be accessed via the insert tab, to do the analysis. The respective 

pivot table fields were selected, and the corresponding questions were dragged into appropriate fields for 

 
 
 



21 
 

analysis. The values were adjusted as needed using the value field settings, such as changing from "sum" 

to "count." 

Next, the recommended charts from the insert tab were used to generate bar graphs. The graphs were edited 

as needed and further refined using the properties inherent in bar graphs, such as chart elements to add axis 

titles and chart styles to adjust colour and so on. The insert table function was also used to create tables, 

which were then edited using table properties from the "table design" and the "home" ribbons.   
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CHAPTER 4 

4. Results/Observations 
 

4.1 Section A: Demographic Information of the Respondents  

  

Data were collected from twelve constituencies located in the Omusati and Ohangwena regions with a 

response rate of 99%. Fifty-one per cent were from the Ohangwena region, while 49% were from the 

Omusati region, resulting in a balanced representation of both constituencies. The constituencies of Onesi, 

Outapi, and Oshikango had the highest number of respondents (Figure 7).  

 

Figure 7: Number of surveyed respondents in each of the sampled constituencies of the Omusati and Ohangwena regions of 
Namibia during the KAP analysis of PPR risk of introduction in the NCAs of Namibia 

Most respondents were male (61.7%) while 38.3% were female.  

Forty-three per cent of the respondents were between 45 and 74 years old. Forty-four per cent had completed 

secondary education as their highest qualification. For an overview of the respondent’s demographics, 

please refer to Table 1, which summarizes the data by gender, age, and education level (Table 1). 
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Table 1: Respondents in the Omusati and Ohangwena regions of Namibia categorized according to their gender, age, and 
highest education level. 

Criteria Categories Male Female Total % 

Age  

18-24 years 17 7 24 6 

25-34 years 32 14 46 12 

35-44 years 40 22 62 16 

45-54 years 41 38 79 21 

55-64 years 46 40 86 23 

65-74 years 46 17 63 17 

75+ years 10 6 16 4 

Total  232 144 376 100 

Highest 

Education 

Did not 

attend school 28 15 43 11 

Primary 

school  57 27 84 22 

Secondary 

school 93 72 165 44 

High school 22 10 32 9 

Diploma  14 9 23 6 

Degree 13 8 21 6 

Others  5 3 8 2 

Total  232 144 376 100 

  

Most farmers were engaged in full-time subsistence farming in communal areas, with 71% exclusively 

devoted to this occupation. Of those surveyed, 93% farmed in communal areas as subsistence farmers, and 

79% raised goats exclusively (Table 2). Seventy-one per cent of the respondents also farmed cattle (Table 

2). 
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Table 2: Respondents in the Omusati and Ohangwena regions of Namibia categorized according to the farming system and 
livestock ownership. 

Criteria Role/Capacity No. of respondents  % 

Capacity/Role  

Full-time farmer  267 71 

Part-time farmer 54 14 

Livestock Keeper  47 13 

Authorized person  6 2 

Others  1 0 

Total  375 100 

Farming system  

Communal 349 93 

Commercial  17 5 

Emerging 

commercial  3 1 

Agro-pastoral 5 1 

Others  2 1 

Total  376 100 

Small stock 

ownership 

None  9 2 

Goats only  298 79 

Sheep only  2 1 

Goats and Sheep  66 18 

Total  375 100 

Cattle ownership  

Yes 266 71 

No 107 29 

Total  373 100 

  

4.2 Section B: Knowledge Analysis of the Respondents  

 

Eighty per cent of the respondents obtained information on important livestock diseases from the state 

veterinarian, agricultural extension offices and other sources (including the radio) (Figure 8). 
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Figure 8: Percentage of respondents in the Omusati and Ohangwena regions of Namibia grouped according to what they said 
was the sources of information about important small stock diseases. 

Fifty-nine per cent of the respondents indicated that sick sheep and goats could be identified through 

weakness, depression, bodily discharges, and diarrhoea (Figure 9). 
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Figure 9: Per cent of respondents in the Omusati and Ohangwena regions of Namibia grouped according to the type of 
clinical signs of small stock diseases they are aware of. 

 

Eighty-four per cent of the respondents know that the movement of small stock can potentially spread 

diseases from one place to another. Seventy-two per cent of the respondents know why newly purchased 

small stock is quarantined before mixing with the rest of the herd (Table 3).  

Table 3: Respondents in the Omusati and Ohangwena regions of Namibia categorized based on the knowledge of general 
ways of how diseases in sheep and goats are transmitted and ways in which the diseases can be prevented. 

Criteria Categories No. of respondents % 

Small stock 

movements can 

transmit diseases. 

Yes  313 84 

No  20 5 

Not sure  28 8 

Do not know 12 3 

Total  373 100 

Reason for 

quarantine: newly 

purchased small 

stock 

Verify incubation 269 72 

Not necessary  42 11 

Do not know  53 14 

Others  12 3 

Total  376 100 
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Eighty-four per cent of the respondents had not heard about PPR (Figure 10).  

 

Figure 10: Per cent of respondents in the Omusati and Ohangwena regions of Namibia grouped based on whether they have 
heard about PPR or not. 

The respondents disagreed on whether they thought PPR was present in Namibia (Figure 11).  

 

Figure 11: Percent of respondents in the Omusati and Ohangwena regions of Namibia grouped according to whether they 
believed PPR is currently present in Namibia or not. 

Eighty-nine per cent responded that they did not know what the clinical signs of PPR were (Figure 12).  
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Figure 12: Percent of respondents in the Omusati and Ohangwena regions of Namibia grouped based on their knowledge of 
clinical signs of PPR. 

Sixty-one indicated that the potential problems caused by the PPR outbreak would be mortality and the 

inability to sell small stock (Table 4). Twenty-eight per cent of the respondents indicated that PPR 

awareness was needed to prevent its incursion in Namibia (Table 4).  

  

11

89

0

10

20

30

40

50

60

70

80

90

100

%
 o

f 
re

sp
o

n
d

en
ts

 

Knolwedge of the clinical signs of PPR

Yes No

 
 
 



29 
 

Table 4: Respondents in the Omusati and Ohangwena regions of Namibia were categorized on what they think are the 
potential problems of a PPR outbreak and what actions they could take to prevent a PPR outbreak in Namibia. 

Criteria Categories  % 

Problems caused by an 

outbreak of PPR 

Not able to sell  21 

Mortality  40 

Costs of control  13 

No animal products  16 

Not sure  3 

Do not know  4 

Others  3 

Total 100 

Strategies used to prevent 

PPR outbreak in Namibia  

Use movement permits  10 

PPR Awareness  28 

Quarantine new animals  8 

Isolate sick animals  9 

Treat as vet guided  12 

No mix with strange animals  10 

Controls at border points  12 

Others  12 

Total 100 

  

4.3 Section C: Respondents’ Attitudes Assessments  

 

Fifty-nine per cent of the respondents indicated that farming with small stock gives them animal products 

like milk and meat and disposable income. Twenty-six per cent farm with small stock as part of the expected 

cultural norms, particularly among the male counterparts (Figure 13).  
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Figure 13: Per cent of respondents in the Omusati and Ohangwena regions of Namibia grouped based on their reasons for 
farming with small stock. 

Eighty-four per cent of the respondents have the opinion that diseases in another country should be 

Namibia's concern, too, as shown in Table 5 below:  

Table 5: Respondents in the Omusati and Ohangwena regions of Namibia were categorized based on whether they should be 
concerned about disease events in other countries or not. 

Concern over diseases in 

other countries No. of respondents  % 

Yes 314 84 

No 42 11 

Not sure  17 5 

Total 373 100 

  

Ninety-six per cent of the respondents believed that the movement of sheep and goats between Namibia 

and Angola can increase the chances of transmission of small stock diseases (Table 6). However, only 52% 

strongly agree that livestock movement should be strictly controlled across the Namibia/Angola border 

(Table 6). Inland, 94% believed that obtaining a movement permit was crucial before moving small stock 

from one point to another (Table 6). In addition, 71% believed that the movement of sheep and goats from 

one place to another in the NCAs should be controlled. (Table 6).  
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Table 6: Respondents in the Omusati and Ohangwena regions of Namibia categorized based on their opinion about 
regulating the movement of small stock through permits, strict controls of movement at border points and control of 
movements within the regions. 

Criteria Categories No. of respondents  % 

Transmission of 

diseases due to 

increased small stock 

movement at the 

Namibia/Angola 

border 

Yes  359 96 

No 9 2 

Not sure  7 2 

Total  375 100 

Strick control of 

livestock movement at 

the Namibia/Angola 

border 

Strongly disagree 80 21 

Disagree 18 5 

Neither agree nor 

disagree 47 13 

Agree 34 9 

Strongly agree 195 52 

Total  374 100 

Control of the 

movement of sheep 

and goats in the 

NCAs  

Yes 265 71 

No 80 21 

Not sure 23 6 

Do not know  6 2 

Total  374 100 

Need for movement 

permit before moving 

sheep and goats  

Yes  352 94 

No 13 3 

Not sure  7 2 

Do not know  1 0 

Total  373 100 

  

Seventy-nine per cent of respondents strongly agreed that it was essential to routinely collect blood samples 

from sheep and goats to screen for diseases such as PPR (Table 7). Eighty-five per cent of the respondents 

believed that having facilities to isolate newly received sheep and goats was essential (Table 7). Also, 94% 

thought having a sick bay or a separate place to keep the sick animals was necessary (Table 7).  
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Table 7: Respondents in the Omusati and Ohangwena regions of Namibia categorized based on their opinions about the use 
of isolation facilities, sick bays and the need for routine serosurveys in small stock. 

Criteria Categories No. of respondents  % 

Need for isolation 

facilities for new 

small stock  

Yes 319 85 

No 33 9 

Not sure 16 4 

Do not know  6 2 

Total  374 100 

Need for sick bay 

for sick animals  

Yes 350 94 

No 18 5 

Not sure 4 1 

Do not know  2 1 

Total  374 100 

Need for blood 

screening of small 

stock for diseases 

Strongly disagree 20 5 

Disagree 12 3 

Neither agree nor 

disagree 20 5 

Agree 26 7 

Strongly agree 292 79 

Total 370 100 

  

Forty-two per cent of the respondents believe that farmers should pay for veterinary services. Almost half 

of the respondents (49%) believed farmers should not pay for veterinary services (Figure 14).  
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Figure 14: Per cent of respondents in the Omusati and Ohangwena regions of Namibia grouped on their opinions of whether 
they believe farmers should pay for veterinary services or not. 

Ninety-nine per cent of the farmers had the opinion that it was vital to vaccinate sheep and goats to prevent 

them from getting diseases, as shown in Table 8 below:  

Table 8: Respondents in the Omusati and Ohangwena regions of Namibia categorized based on their beliefs on whether it is 
important to vaccinate small stock or not. 

 Important to vaccinate? No. of respondents  % 

Yes 373 99 

No 2 1 

Total 375 100 

 

Eighty-seven per cent of the respondents think it was essential to conduct a post-mortem on sheep and goats 

that have died of an unknown cause, as seen in Table 9 below.  

Table 9: Respondents in the Omusati and Ohangwena regions of Namibia categorized based on whether they believe 
postmortem should be conducted or not on sheep and goats dying of unknown causes. 

Need for post-mortem  No. of respondents  % 

Yes 323 87 

No 33 9 

Not sure  9 2 

Do not know 8 2 

Total 373 100 
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 4.4 Section D: Respondents’ Practices Assessments  

 

Seventy-seven per cent of the respondents graze their livestock within the regions, while only 21% indicated 

that they graze in Angola (Figure 15).  

 

Figure 15: Per cent of respondents in the Omusati and Ohangwena regions of Namibia grouped based on the areas where 
they graze their livestock. 

Sixty-five per cent of the respondents can always see or examine their sheep and goats. Sixty-five per cent 

of the respondents responded that veterinary services are reachable if they need assistance with sheep and 

goats’ conditions. However, only 29% have protective clothing should they intend to examine the sheep 

and goats (Table 10).  
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Table 10: Respondents in the Omusati and Ohangwena regions of Namibia categorized based on the frequency of 
examination of small stock, accessibility to veterinary services and whether they have protective clothing to examine sheep 
and goats. 

Criteria Categories  No. of respondents  % 

Frequency of 

examination of sheep 

and goats  

Always  242 65 

Usually  29 8 

Sometimes  83 22 

Rarely  14 4 

Never  6 2 

Total  374 100 

Availability of the 

veterinarian 

Yes 241 65 

No, not available  63 17 

No, poor network  8 2 

No, bad roads  11 3 

No, no suitable 

transport  26 7 

Others  24 6 

Total 373 100 

Availability of 

protective clothing  

Yes  109 29 

No 264 71 

Total  373 100 

  

Fifty-five per cent of the respondents' actions, when sheep and goats are sick, are to either use traditional 

medicines or seek advice from the pharmacist in getting the right medicine. Only 19% responded that they 

would consult the veterinarian from the beginning (Figure 16).  
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Figure 16: Per cent of respondents in the Omusati and Ohangwena regions of Namibia grouped based on the type of actions 
they take when their sheep and goats are sick. 

Forty-eight per cent of the respondents practised routine vaccination of sheep and goats against common 

small stock diseases (Table 11). Twenty-one per cent practised tick control activities (Table 11). The 

majority (53%) do not isolate newly purchased sheep and goats before mixing them with the rest (Table 

11). Only 13% say they isolate them for 14 days before mixing them with the rest (Table 11).  
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Table 11: Respondents in the Omusati and Ohangwena regions of Namibia categorized based on the type of actions they 
take to prevent transmission of small stock diseases. 

Criteria Categories  No. of respondents  % 

Routine 

actions to 

prevent 

sickness in 

sheep and 

goats  

Vaccination  300 48 

Deworming  48 8 

Tick Control  133 21 

Prophylactic antibiotics  28 4 

Proper feeding and 

supplementation  63 10 

Others  58 9 

Total  630 100 

Isolation of 

newly 

acquired 

sheep and 

goats  

No 196 53 

Yes 14 days  49 13 

Yes 21 days  19 5 

Yes 30 days  23 6 

Sometimes  15 4 

No, I do not know if it needed 7 2 

No, I do not believe it needed 3 1 

No no infrastructure  13 3 

Others  48 13 

Total 373 100 

  

The respondents indicated that they purchased sheep and goats predominantly within their region (51%), 

with 17% purchasing from other regions. Only 20% indicated that they purchased sheep and goats from 

Angola. (Table 12). Many of the respondents rarely sell off their sheep and goats. Eighty-seven per cent 

indicated that they either never, rarely, or sometimes sell sheep and goats and when they do, they sell 

primarily in the region (66%) (Table 12).  
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Table 12: Respondents in the Omusati and Ohangwena regions of Namibia categorized based on their purchase and selling 
patterns of sheep and goats, including the areas sourced and frequency of purchase and selling 

Criteria Categories  No. of respondents  % 

Areas where sheep 

and goats are 

purchased from  

Within region 278 51 

Other regions  94 17 

South of VCF 27 5 

Angola  111 20 

South Africa  2 0 

Others  32 6 

Total  544 100 

Frequency of 

selling sheep and 

goats  

Always  17 5 

Usually  26 7 

Sometimes  142 38 

Rarely  78 21 

Never  111 30 

Total 374 100 

Areas where sheep 

and goats are sold  

Within region  271 66 

In other NCA 

regions  27 7 

South of VCF 

(Quarantined) 2 0 

Angola  20 5 

South Africa  0 0 

Others  90 22 

Total  410 100 

  

Though many respondents (43%) indicated that they do not visit Angola, the disaggregated data shows that 

57% still visit Angola at varied frequency levels (Figure 17). 
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Figure 17: Per cent of respondents in the Omusati and Ohangwena regions of Namibia grouped based on their frequency of 
visiting Angola. 

Respondents who visited Angola stayed for a few days (31%), whilst some stayed for some weeks (12%), 

and the remainder stayed for up to a year (Figure 18).  

 

Figure 18: Per cent of respondents in the Omusati and Ohangwena regions of Namibia grouped based on their duration of 
stay when they visited Angola. 
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Twenty-four per cent of the respondents do not bring animal products from Angola. Only 23% responded 

that they sometimes bring sheep and goat products from Angola (Table 13). About 19% of the respondents 

take and bring back their livestock from Angola. Twenty-one per cent of the respondents go to Angola and 

bring newly purchased animals (Table 13).  

Table 13: Respondents in the Omusati and Ohangwena regions of Namibia categorized based on what type of animal and 
animal products they bring into Namibia from Angola 

Criteria Categories  No. of respondents  % 

Respondents 

bringing in a small 

stock of products 

from Angola  

Do not visit Angola  156 42 

No, but I visit Angola  88 24 

Yes but seldom  25 7 

Yes but sometimes  87 23 

Yes often  9 2 

Yes Always  8 2 

Total  373 100 

Respondents 

bringing in sheep 

and goats from 

Angola  

Do not visit Angola  148 40 

No 76 20 

The same ones taken 

to Angola  72 19 

Yes, the newly 

purchased  77 21 

Total  373 100 

  

Thirty-eight per cent of the respondents indicated that their animals are never inspected upon entry from 

Angola, whether as newly purchased animals or the same ones initially taken into Angola (Figure 19). 

Forty-nine per cent of the respondents indicated that they never take their livestock into Angola (Figure 

19).  
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Figure 19: Per cent of respondents in the Omusati and Ohangwena regions of Namibia grouped based on whether and how 
frequently their small stock is inspected upon return from Angola. 

Thirty-two per cent of the respondents use Angola-derived sheep and goats to improve their herds, whilst 

24% indicated that they purchase the livestock for slaughter (Figure 20). Yet, 42% responded that they do 

not buy from Angola (Figure 20) 
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Figure 20: Per cent of respondents in the Omusati and Ohangwena regions of Namibia grouped based on what they use the 
Angola-derived sheep and goats. 
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CHAPTER 5 

5. Discussion 

5.1 Introduction 

 

Peste des petits ruminants was last reported in the Cabinda province in northern Angola in 2012 (Britton et 

al., 2019; Mantip et al., 2019). Namibia is currently free of PPR and has implemented various strategies to 

prevent the disease from entering the NCAs of Namibia from Angola (DVS, 2023).  

The southward spread of PPR in Angola will increase the risk of an incursion into Northern Namibia. The 

early detection of an incursion into Namibia will depend on the effectiveness of surveillance and control 

measures instituted by the veterinary authorities in both Namibia and Angola. Literature on PPR 

surveillance activities in Angola is scarce, making it difficult to predict the southward spread of the disease.  

In addition, the Angola-Namibia border is described as “porous” as there are large portions with no fence 

between the two countries, thus allowing movements of people and animals to occur at undesignated points 

(Katunahange B K, 2016). Illegal movements of Namibian farmers crossing into Angola for livestock 

pastures have been reported in the media (Angula, 2023). Consequently, Namibia must remain vigilant to 

prevent PPR incursion. This will depend to a certain extent on the vigilance and alertness of agricultural 

scientific officers who mane the borders and control the movement of livestock and livestock products as 

well as the ability of the local state veterinarians to recognize and respond quickly in case of an outbreak.  

There is therefore a perceived risk of introducing PPR into Namibia by the regular movement of livestock 

for pastures across the border. The research analysed the knowledge, attitudes, and practices of the local 

communities in the Omusati and Ohangwena regions of Namibia to gain insights into the possible risk 

factors for the introduction and spread of PPR from Angola. The survey examined knowledge gaps, 

attitudes, perceptions, belief systems, and current activities of the communal farmers that may impact the 

effectiveness of Namibia's surveillance strategies for PPR. 
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5.2 Demographic Patterns   

 

The gender distribution of livestock farmers in the Omusati and the Ohangwena regions are similar to those 

reported in a study on rice farming in northern Namibia (Kaida et al., 2017) where male farmers engaged 

primarily in livestock-related activities and the female farmers were more focused on crop farming. It is 

worth noting that gender disparities in the agriculture industry can, to a certain extent, be attributed to the 

limitations imposed on women's access to land (FAO, 2016). The gender distribution may reflect the 

historical distribution of decision-making power within households, which was often male-dominated in 

Namibia (Girvan, 1995; Mwetulundila, 2022; Yusuff, 2018). Women traditionally have had less 

involvement in livestock farming than men because Namibian customary systems have always shifted the 

power balance towards males (Girma, 2016). Scholars have recommended policy reforms to tackle this 

pressing issue (Girvan, 1995). Ultimately a more equitable society is the goal but the efforts from the 

government have not yet made an impact on the gender demographics (Mwetulundila, 2022). This is 

particularly important given that rural women tend to own small stock (Britton et al., 2019; Kristjanson et 

al., 2014) which they use for livelihood. Empowering women to manage and make decisions on their 

livestock will position them to contribute to managing disease risk better (Anderson et al., 2021) and by 

extension to the effective surveillance of transboundary diseases such as PPR.  

In northern Namibia older individuals engage in farming, while younger generations pursue formal 

employment opportunities in urban areas after completing their education (Girvan, 1995; Mulama & 

Nambinga, 2016; Wickham, 2023). Farming is regarded as a vital cultural activity mainly for men (Togarepi 

et al., 2018), and previous studies have reported that elderly individuals generally serve as livestock 

caretakers in the villages (Mulama & Nambinga, 2016). The targeted awareness campaign methods must 

be tailored to meet the needs of the elderly who are likely to be present in the villages. 

The elderly, post-independence, may not have had the opportunity to pursue higher education, especially 

those in rural areas (Faust, 2016). Secondary education is important because at that level students are taught 

agricultural subjects which may include livestock production and disease control in livestock. This could 
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explain why many respondents (99%) supported vaccinating livestock, isolating purchased livestock (85%) 

and carrying out a post-mortem for animals that died of unknown causes (87%).   

In Ovambo and Ovaherero cultures, livestock ownership is a status symbol (Togarepi et al., 2018). Thus, 

men often keep livestock to adhere to this societal norm. Older people uphold this tradition more than 

younger people (Togarepi et al., 2018). Goats are considered resilient animals that withstand harsh 

environments, typical of the NCAs (Nair et al., 2021; Sejian et al., 2021). In Ovambo culture, goats are the 

preferred small-stock species to raise (Marius et al., 2020) and cattle hold significant cultural value as status 

symbols and are often given as gifts for weddings or used in funerals (Thomas et al., 2014). 

5.3 Knowledge Assessments   

 

The local Namibia radio networks broadcast in various local languages in the different constituencies. Local 

leaders, particularly regional councils, utilize this medium to communicate important information about 

community development issues and general announcements. In a study done in southern Africa rural areas, 

it was observed that about 50% of the farmers use the radio as a source of agricultural knowledge (Adamides 

& Stylianou, 2018). In another study done in Nigeria, radio was noted as essential in creating awareness 

among farmers (Danjuma et al., 2021). The radio is credited for its broad reach and low cost (Kumari et al., 

2014). Therefore, radio communication in the NCAs is crucial for relaying important information and 

should be used to educate the community on the prevention of PPR in Namibia.  

The state veterinary office represents the face of the competent authority and is responsible for the 

surveillance, prevention and control of infectious diseases including PPR. It is highly visible in the NCAs 

through various public education initiatives. They also participate in capacity-building initiatives and 

projects in the local communities. Similar observations were seen in South Africa and Australia (Jenjezwa 

& Seethal, 2014; Maxwell et al., 2008). Building trust and maintaining regular engagement with farmers is 

crucial in increasing awareness and enabling early response mechanisms in the event of an outbreak of PPR 

in Namibia. This will allow the veterinary office to contact farmers and promptly execute control measures. 
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Private veterinary services are, however, scarce in the NCAs. For example, the Omusati region has only 

two state veterinarians and no private practitioners. Before independence and the period after that, the 

government of Namibia has always provided state veterinary services and agricultural inputs to the farmers 

in communal areas at heavily subsidised fees (Jona & Terblanché, 2018). This could explain the absence 

of private practitioners in most northern communal areas. The private veterinarian could be the first point 

of contact for farmers and perceived delays to early reporting may occur if their services are not utilized. 

Farmers seeking the advice of veterinary officials for a proper diagnosis, can help optimize disease 

diagnosis, sampling, and surveillance activities. Farmers who avoid private veterinarians are possibly 

reluctant to pay for veterinary services.  

The extension office is an important source of information on livestock diseases. The extension office has 

long been regarded as a crucial source of information on animal husbandry and livestock management for 

rural communities (Zwane, 2014). Its trusted reputation has been earned over time and it plays a vital role 

in the communities it serves (Hoffmann et al., 2009). However, extension services in North Central Namibia 

have had some challenges with service delivery in the past (Thomas, 2012), and the farmers may have low 

participation in the extension activities (Kumba, 2003). In Nigeria, a study found that even though most of 

the surveyed rural farmers relied on extension agents for agricultural information, they expressed 

constraints such as extension workers' personalities, language barriers, lack of feedback and other similar 

factors as confounding (Galadima, 2014). Proper capacity building of the extension officers can enhance 

the extension service delivery (Zwane, 2014). The extension offices can serve as an arm to extend PPR 

knowledge amongst the farming community in the NCAs of Namibia. 

In communal areas, access to internet services is limited, making it difficult for farmers to use these 

platforms effectively (Mbagwu et al., 2018). Additionally, the farmers have no easy access to towns or 

centres to purchase newspapers or magazines. In the event of a PPR outbreak, internet, magazines, and 

newspapers may need to be complemented with other communication channels such as the local state 

veterinary office and extension office, with the announcements being made on the local radio networks. 
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Television can be a very efficient medium for the dissemination of information on livestock diseases where 

access is possible, as in Botswana's Boteti sub-district (Gababolokwe & Hulela, 2014). In rural areas, the 

wide use of the TV is a challenge because of lack of electricity. The need for livestock information on 

television was identified in the Katima Mulilo region of Namibia (Mabuku, 2015). However, in the Yobe 

State in Nigeria, television was the least sought-after source of information (Galadima, 2014). Therefore, 

television may not be as effective as the radio in disseminating information to the communities in this study.  

Many farmers were not familiar with PPR probably because PPR is not currently present in Namibia, and 

there is no vernacular name for the disease. However, farmers may better recall other transboundary animal 

diseases, such as foot-and-mouth disease and contagious bovine pleural pneumonia, for which annual 

vaccinations are practised in the NCAs. Since the Directorate of Veterinary Services (DVS) does biennial 

serosurveys, the direct participation in the DVS serosurvey activities may have helped some few farmers 

to improve their PPR knowledge (DVS, 2023). The general lack of knowledge among the surveyed farmers 

poses a risk of underreporting and the potential spread of PPR should it be introduced to the NCAs. DVS 

can help the farmers to bridge the PPR information gap by developing strategies to raise awareness of the 

clinical signs and encouraging disease reporting, especially in this study area. Expanding surveillance 

activities by building capacity among farmers is essential to prevent an outbreak of PPR in the NCA. This 

will empower farmers to identify suspected clinical signs and promptly report them to veterinary officials 

for further management.  

The study discovered that surveyed farmers generally recognize sick sheep and goats through clinical signs 

such as weakness, depression, bodily discharges, and diarrhoea. These clinical signs are like those of PPR, 

particularly weakness, depression, bodily discharges, and diarrhoea. However, anorexia, fever, and 

recumbency were not identified as frequently as the abovementioned signs. It is possible that farmers do 

not have access to thermometers to assess fever. Anorexia may be challenging to observe as sheep and 

goats are not hand-fed but are left to forage independently, sometimes without an attending shepherd. 

Ability to recognize clinical signs of PPR can help early reporting mechanisms. 
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In general, rural farmers are older and more experienced and therefore more proficient at identifying clinical 

signs of livestock diseases. The communal nature of rural living also provides opportunities for sharing 

information and practices, especially regarding goat and cattle-related issues. If farmers can recognize the 

sudden increase in these clinical signs in a large proportion of animals and report them promptly to the 

nearest veterinary office, there is a decent chance of early detection of a PPR outbreak. However, targeted 

awareness campaigns and capacity-building initiatives may be necessary to bridge the knowledge gaps.  

Importing sheep and goats from Angola can increase the chances of exposure of PPR. The PPR incursion 

in the Cabinda province of Angola was due to the illegal importation of 55 sheep and goats from the DRC 

(Chazya et al., 2015). Small stock are imported from Angola for various purposes, including slaughter and 

improving herd quality. Therefore, effective disease control measures depend on the farmer's knowledge 

and behaviour regarding disease transmission and the movement of livestock. 

Farmers who acknowledged that transferring sheep and goats between locations can increase the risk of 

disease transmission among livestock are more likely to comply with movement restrictions because they 

understand the risks involved. The indifferent farmers, likely due to insufficient knowledge on the subject 

are likely to increase the chances of under reporting. Capacity-building initiatives could shift these 

individuals towards a more affirmative stance to address this knowledge gap. However, the survey 

demonstrates that farmers are aware of the potential risks associated with livestock movements and the need 

for appropriate mitigation measures.  

Comprehending the rationale behind quarantining newly purchased sheep and goats is critical. Surveyed 

farmers agree that it serves to verify incubation and, most importantly, to prevent the introduction of 

potentially infected sheep and goats into a new establishment. These farmers' viewpoints align well with 

the acceptable biosecurity standards in livestock farming, which advocate for quarantining newly acquired 

sheep and goats. The value of quarantine may be confounded by the lack of infrastructure or prior disease 

outbreaks due to unquarantined sheep and goats. Farmers who understand the role of quarantining animals 
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are more likely to adopt quarantine measures, particularly for sheep and goats imported from Angola, thus 

reducing the risk of PPR introduction.  

The conflicting opinions about whether PPR is in Namibia could be attributed to various factors. The ones 

who answered correctly could be due to the awareness efforts by DVS. Those who answered incorrectly 

could be due to other factors, such as needing a local vernacular name for the disease. In addition, the 

clinical signs of PPR can resemble those of other commonly encountered conditions like diarrhoea. The 

survey showed that farmers have uncertainty and lack of information regarding PPR in Namibia. Capacity 

building in this regards becomes pertinent.  

The farmers surveyed in Namibia are aware of the potential problems that could arise in the event of an 

outbreak of PPR. These include animal mortality, loss of revenue due to the inability to sell animals, and a 

shortage of animal-derived products such as meat, milk, and hides. It is important to note that farmers who 

possess this knowledge are more likely to take the necessary measures to prevent an outbreak of PPR. 

Overall, the farmers are well-informed about the potential problems associated with a PPR outbreak and 

the strategy that could be employed to avoid it. This knowledge is invaluable in reducing the likelihood of 

an incursion of PPR in the country. 

5.4 Attitudes Assessments  

 

Many rural farmers sell live or slaughtered sheep and goats to earn disposable income that can be used to 

pay school fees, medical bills, or unexpected emergencies (Marius et al., 2020). Farmers who derive income 

and get animal-derived products from their small stock are most likely to respond positively to activities 

that safeguard the health and well-being of their animals.   

Keeping track of small stock diseases that may be occurring in neighbouring countries is a good practice. 

It lets farmers stay informed about potential risks that may come into the country, thus better preparing the 

farmers for future outbreaks. Specifically, PPR would be one such disease of interest to the farmers. For 
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farmers who are unaware of its importance, education on disease transmission modalities would be 

beneficial to them.  

By acknowledging that the movement of sheep and goats between Namibia and Angola could contribute to 

the spread of sheep and goat diseases, including PPR, the surveyed farmers  understand the principles of 

disease transmission. This insight is crucial because an outbreak in Namibia could result from importing 

infected sheep and goats from Angola. By recognizing this risk, farmers can adjust their practices, 

accordingly, potentially mitigating the incursion of PPR in the NCAs.  

Rigorous regulations governing the movement of livestock along the Namibia-Angola border, and strict 

control measures should be enforced at the border points. Given that one infected animal can potentially 

cause a PPR outbreak, the strict monitoring therefore lowers the risk of PPR incursion into Namibia.  

Equally, movement controls of sheep and goat movement within NCAs should be enhanced. DVS enforces 

obtaining a movement permit before any livestock movements takes place between establishments even in 

the NCAs. The Animal Health Act 1 of 2011 and its regulations mandates the movement of animals from 

one establishment to another through movement permits (LAC, 2018; Meatboard, 2023). The belief by 

farmers that permits should be sought demonstrates their understanding and appreciation of the importance 

of regulating the movement of livestock in NCAs, a key aspect in disease prevention and controls when 

trace forward and traceback exercises are carried out.  

The farmers belief in serosurvey is reinforced by the efforts of the DVS in communal areas. The DVS 

recently conducted a blood collection for PPR serosurvey before this study's field data collection. The 

farmers' endorsement of the serosurvey is significant because it demonstrates their backing of the DVS's 

surveillance activities for PPR. With this positive outlook, farmers are more likely to cooperate fully with 

the DVS's disease surveillance and control efforts in case of a PPR incursion. 

When animals get sick, use of sick bays plays a crucial role in preventing further spread while the sick ones 

are being attended to. During their recovery and treatment, sheep and goats are kept isolated from the rest 
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of the animals. The widespread support for sick bay by most of the farmers is significant because separating 

sick sheep and goats from the rest can help minimize the spread of contagious diseases, such as PPR, in an 

outbreak.  

Another biosecurity practice is the use of isolation facilities for newly received sheep and goats. As 

imported sheep and goats are often the source of infection for the NCAs, it is believed that isolating them 

while they are checked for incubation is beneficial. The farmers are aware of this and understand the 

importance of isolation, meaning that in the event of animal importation, they are likely to isolate them 

before introducing them to the rest of the flock. Isolation for PPR is quite an effective tool in mitigating an 

outbreak (Balamurugan et al., 2014).  

The surveyed farmers are evenly split on whether they should pay for veterinary services. This is unlike in 

India, where it was observed that, generally, rural farmers are willing to pay for veterinary services 

(Kathiravan et al., 2012), especially if they are of good quality and aim to improve their livelihoods 

(Bardhan, 2010). Farmers not willing or able to pay for veterinary services may be more likely to turn to 

heavily subsidized government services. Ultimately, the reluctance to pay for veterinary services could 

result in clinical cases being kept for extended periods before being brought to the state veterinary offices.  

The strong conviction among farmers concerning vaccination could be due to routine vaccinations carried 

out by DVS for various diseases like rabies, contagious bovine plural pneumonia, anthrax, and foot-and-

mouth disease. This strong belief in vaccination is important because it means that if an outbreak of PPR 

were to occur in Namibia and a decision was made to vaccinate small stock to contain it, the farmers are 

likely to support such efforts. This kind of support from farmers can drastically reduce the spread of PPR 

and prevent it from being introduced into new areas.  

Farmers who acknowledged the significance of conducting post-mortems on goats and sheep that have died 

of unknown causes are important for surveillance. In the event of an outbreak of an exotic disease, these 

farmers would be willing to engage veterinary services to conduct post-mortems to determine the cause of 
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death. The practice of post-mortem examination in cases of unknown deaths is crucial in increasing the 

probability of detecting PPR in deceased sheep and goats, if present. 

5.5 Practice Assessments  

 

Grazing sheep and goats in Angola remains a risk as any infected animal that crosses the border can cause 

an outbreak (Chazya et al., 2015). Therefore, it is vital to strengthen control measures at border points to 

mitigate the risk of inadvertently introducing infected sheep and goats back into the country.  

Equally, purchasing new animals from Angola increases the likelihood of bringing in infected animals, 

raising the risk of transmitting transboundary animal diseases like PPR. Thus, the flow of live sheep, goats 

and animal products from Angola into Namibia could potentially lead to the introduction of infectious 

diseases such as PPR.   

The risk is compounded by the fact that some sheep and goats are never inspected upon return from Angola. 

Since the border is described as porous, the points of entry are not necessarily the designated border points. 

Perhaps these animals pass through areas not manned by the agricultural scientific officers. Nonetheless, 

these practices increase the likelihood of importing sheep and goats infected with PPR. Angola-derived 

livestock can mix with local herds before slaughter and when they are used for improving herds. Thus, 

these practices remain a risk factor for PPR incursion in the NCAs of Namibia. Livestock that come from 

Angola into communal lands can mix with local goats and sheep at the communal grazing lands or watering 

points. This presents a potential risk of spreading disease in the surrounding area. Due to the absence of 

demarcated (fenced) establishments, NCAs may be viewed as a giant epidemiological unit.  

Irregularly seeing livestock by the farmers poses a risk of not detecting a PPR incursion if it occurs. Early 

detection of PPR is vital to minimize undetected transmission and to prevent widespread transmission.  

Obstacles in accessing veterinary services due to a range of factors such as a lack of available veterinary 

officials, poor communication networks, inadequate transportation options, and poorly maintained roads, 

poses a challenge to disease surveillance as clinical cases may go unnoticed and proper clinical management 
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of these cases may be delayed. In cases where the disease is highly contagious like PPR, early response 

mechanisms and surveillance become even more critical.  

A low percentage of farmers do not seek state veterinarian for diagnosis of diseases. These could be part of 

the farmers who reported having no access to veterinary services. Additionally, some older farmers prefer 

to rely on their experience and go directly to pharmacists or use traditional remedies (personal 

communication). However, there is a lack of published information on the long-term effects of these 

remedies on animal health and public health. There is also concern that the overuse or unregulated use of 

traditional remedies may lead to antimicrobial resistance, just like antibiotics (Mushebenge et al., 2021). It 

is unclear if traditional medicine can effectively treat PPR or prevent clinical signs and aid in animal 

recovery. Therefore, relying solely on traditional remedies could exacerbate the transmission of PPR if 

farmers do not consult veterinary services. 

It is important to note that seeking advice from a pharmacist in a veterinary case could lead to a missed 

diagnosis. This could result in delays in identifying new outbreaks and jeopardize the accuracy of national 

disease databases in the region.  

The approach of taking no action when an animal falls ill may prove ineffective in stemming the spread of 

diseases, such as PPR, as sick sheep and goats can mingle with healthy ones in communal areas, 

accentuating transmission. Farmers may handle and inspect their livestock for clinical disease to implement 

treatments recommended by veterinary officials, but proper protective clothing is needed. This raises 

concerns about potential cross-contamination and the risk of infectious agents spreading to nearby 

establishments, particularly when sharing equipment and tools.  

According to the survey, farmers use vaccination to prevent diseases in sheep and goats. Notably, attitude 

analyses revealed that 99% of farmers believe vaccination is crucial, yet only 48% put it into practice. 

Encouraging farmers to utilize this tool can help protect their livestock. Furthermore, exploring factors 

hindering farmers from practising vaccination can illuminate potential solutions.  
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According to the study, farmers possess the appropriate mindset regarding isolating their livestock post-

purchase (85%) and when they are unwell (94%). However, only 28% of farmers put this into practice by 

isolating newly bought animals. This can be attributed to the need for more infrastructure to facilitate this 

process. With only a minority of farmers effectively isolating their animals, there is a potential danger of 

introducing PPR into the NCAs when purchasing livestock from Angola. 

Close monitoring of farmers who purchase livestock from Angola and conducting rigorous border 

inspections is essential to prevent the introduction of infections into the country. Interestingly, NCA farmers 

view their livestock as a significant source of wealth and social status in their communities. Thus, rarely 

sell them off. Based on these purchasing and selling patterns, the risk of infected sheep and goats being 

sold outside the NCA is minimal. 

Angola is now a less attractive destination for Namibians to frequent, purchase, and sell goods. Though 

there is less movement the risk of importation of transboundary animal diseases such as PPR still remains 

because PPR is highly contagious.  

5.6 Conclusion 

 

The study concluded that there is a moderate risk of PPR incursion into the NCAS of Namibia. The farmers 

in the study area have limited knowledge of PPR and its clinical signs, but they have knowledge of the 

general clinical signs and the principles of disease transmission in livestock. They understand the use of 

isolation and quarantine as disease prevention strategies and are aware of the consequences of a PPR 

outbreak. However, the ovement of livestock across the Namibia/Angola border at non-designated border 

points still pose a risk of PPR incursion. It is therefore imperative to increase PPR awareness among the 

rural farmers in the NCAs, especially those living along the Namibia/Angola border areas. This could be 

achieved through targeted education campaigns using various channels such as local vernacular radio 

stations, extension services and state veterinarians. Nonetheless, the current PPR surveillance and other 

efforts by the competent authority to prevent this PPR incursion or outbreak can be maintained. 
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5.7 Recommendations 

 

The following recommendations can be made: 

1. There is a need to increase awareness of PPR among the rural farmers in the NCAs of Namibia, 

especially for those living in the areas under the study (Omusati and Ohangwena regions) through 

targeted capacity building initiatives involving state vet and extension officers, using the local radio 

and other means of communication. This may also include topics such as the basics of disease 

epidemiology and socioeconomic impacts of disease outbreaks. 

2. Though the farmers in the areas of study are well versed in disease prevention strategies, they need to 

strengthen their role in the regulated animal movement, and isolation and quarantine measures. The 

DVS may need to enhance the enforcement of regulations for adherence purposes. It is also suggested 

to increase the use of subsidized quarantine and isolation facilities for Angola-derived livestock.   

3. The farmers should be encouraged to use PPE (basic protective clothing such as gloves, boots, and 

overalls) when examining sick animals, especially when the diagnosis is not yet established or is 

unknown. Additionally, farmers should also be trained in how to minimize the risk of disease 

transmission before and during an outbreak. 

4. The farmers should be encouraged to seek veterinary services as the primary source of information and 

guidance before they can consult the pharmacist or traditional medicines when dealing with sick sheep 

and goats.  

5. The farmers are encouraged to ensure minimum contact between imported sheep and goats from Angola 

and the resident sheep and goats in Namibia.  

6. The farmers should be educated on the benefits of using the designated border points to ensure that all 

returning livestock are subjected to professional staff inspection upon return from Angola. The 

regulatory authorities may need to increase border patrols. 
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7. Further studies may be needed to evaluate professional staff on their knowledge of PPR, the applicable 

government policies, and expert opinions on the risks of the introduction of PPR from Angola into 

Namibia. 

8. Some 35% of the farmers indicated that they do not have access to veterinary services, for various 

reasons. It is suggested that DVS may need to increase its community engagement programs like 

farmers' days. Additionally, DVS may enhance ambulatory service to cater to farmers in areas with 

poor network coverage or challenging terrain. 

9. Farmers should be strongly encouraged to seek veterinary assistance for a thorough diagnosis, as this 

will significantly improve the detection of infectious diseases like PPR and enhance overall surveillance 

efforts.  
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Appendix  2: Ethics Approval within the Faculty of Veterinary Science at the University of Pretoria for the PPR KAP survey  
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Appendix  3: Ethics Approval within the Faculty of Humanities at the University of Pretoria for the PPR KAP survey  
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Appendix  4: Farmer’s consent form in the PPR KAP survey for Omusati and Ohangwena regions of Namibia  
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Appendix  5: Farmer’s questionnaire form for the PPR KAP survey in the Omusati and Ohangwena regions of Namibia 
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Appendix  6: Permissions for conducting research activities in the Omusati and Ohang wena Regions of Namibia. 
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Appendix  7: The farmer’s questionnaire with the key that was used to code the data. 
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