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Abstract 

This article deals with the challenge of addressing antimicrobial resistance in resource-poor 

countries. It explores the possibilities of using rapid diagnostic tests to improve animal health 

management and treatment, particularly in situations where laboratory veterinary infrastructure 

is limited. Using data from a survey undertaken in 2018, three composite variables, i.e. 

perceived usefulness, compatibility with existing practices, and ease of use, derived from the 

Model of Technological Acceptance and Diffusion Innovation Theory are used to analyse the 

perceived characteristics and values of rapid diagnostic test devices for farmers. Results 

suggest smallholder farmers’ willingness to adopt and use the tests provided they are 

affordable, easy to use and suitable to their local conditions – a common referential being 

mobile phones. While such tests have the potential to improve how antibiotics are used in 

smallholder farms, they are more likely to instigate more general improvements in how 

treatment-decisions are made without necessarily reducing unnecessary antimicrobial use. The 

adoption may also imply a diminishing need for traditional veterinary services, thus making 

farmers more self-sufficient in animal health care. Farmers also seem to be more concerned by 

false negatives leading to sick animals missing vital treatment than by false positive where 

drugs will be administered to healthy animals. Overall promoting rapid diagnostic test 

technologies inevitably calls for new controls and regulations. 

 

 

Keywords: Antimicrobial resistance; smallholder farmers; rapid diagnostic tests; technology 

adoption; veterinary services; antibiotics use, Tanzania 
 

Introduction 

As part of the global strategy to  address the issue of antimicrobial resistance (AMR) in human 

healthcare and treatment, Tanzania, like many countries across the world, is seeking to  respond 

to the broad recommendation of the World Health Organisation (WHO) that only those 

antibiotics prescribed by a licensed expert should be used in treating animals, and then only 
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after a positive diagnostic test to confirm the pathogen type that will determine antibiotic use 

(World Health Organisation, 2015). The WHO recommendation has important and far-

reaching implications for a country such as Tanzania where, on the one hand, the livestock 

sector is dominated by poor smallholder farmers, who make up around 80% of all farmers 

(Ministry of Livestock and Fisheries Development, - hereafter MLF - 2015), with over half of 

them having either no access, or very limited access to  animal health care (United Republic of 

Tanzania, 2017); and where, on the other hand, the vast majority of veterinary treatments are 

not supported by laboratory-based diagnosis (The Global Antibiotic Resistance Partnership -

Tanzania, 2016).  

 

The livestock sector in Tanzania is comprised of close to 23 million relatively low 

income farmers who keep between 1 and 10 animals in extensive rural areas (MLF, 2015, NBS, 

2012). According to the 2012/2013 National Panel Survey, very few farmers in Tanzania have 

adopted improved farming practices or modern technologies. Only 38% of farmers vaccinate 

their animals against the common diseases, only 35% percent treat against internal parasites 

and only 36% use preventive measures against external parasites. For their part, extension and 

advisory services are poorly used (MLF, 2015; Covarrubias, 2012).  Tanzania has a  significant 

shortage of laboratories capable of running veterinary diagnostic tests. Moreover, it lacks a 

formalized national laboratory network with sufficient infrastructure (Global Antibiotic 

Resistance Partnership Tanzania, 2016). Despite the large number of livestock keepers, 

Tanzania has only one Biosafety Level 2 veterinary laboratory. In 2011, it was reported to have 

only 30 veterinary personnel suitably trained in relevant lab technology. In 2018, the ratio of 

graduate veterinarians to farms was 1 to every 3329 farms or 1 to every 1068 farms, if holders 

of the lower-level diploma or certificate in animal health are also included. In short, veterinary 

diagnostic capacity is seriously lacking in Tanzania in terms of both laboratory infrastructure 
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and human resource, while farmers’ ability to demand and pay for lab services is severely 

limited. 

 

Accompanying the increasing global concern over pathogen, resistance to antimicrobial 

drugs has been a growing number of international calls for innovation in diagnostic 

technologies and, more specifically, for the development and use of more rapid, portable 

diagnostic tests in both human and farm animal health care. Such tests, it is argued, would 

allow for more rapid detection and treatment of disease; could be carried out on at the point of 

care (for example, in the doctor’s surgery or on the farm); and would allow for more targeted 

drug use. A widely recognised driver of antimicrobial resistance is the unnecessary use and 

over-use of antimicrobial medicines, wrongly or inappropriately prescribed in the absence of 

an accurate diagnosis for conditions that are not necessarily bacterial in origin.  Various 

governments and scientific bodies have advocated this rapid pen-side or point-of-care 

diagnostic tests as a potentially significant contribution to addressing the issue of AMR both 

in human and veterinary medicine (Review on Antimicrobial Resistance, 2016; World Health 

Organisation, 2015; Wellcome Trust, 2016). 

 

In veterinary medicine, rapid diagnostics offer many advantages (Persistence Market 

Research –hereafter PMR, 2019). They can be quick, providing the clinician or farmer with a 

result in a matter of minutes rather than days usually required to receive samples back from a 

laboratory. They are mostly designed to be easy to use in on-farm conditions, and are generally 

low cost when compared with laboratory tests. Moreover, they are said to offer the possibility 

of a verifiable result, allowing for an accurate treatment decision. As such, they are sometimes 

held in contrast to the presumptive and ‘empirical’ diagnostic practices of clinicians (Review 

on Antimicrobial Resistance, 2016). Although the adoption of rapid diagnostic test devices in 
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veterinary medicine has not been as intensive or as widespread as their earlier advocates would 

have wished, and that for a variety of reasons (Buller et al., 2020), rapid and point-of-care 

diagnostics are held to offer a possible solution to the relative lack of diagnostic and laboratory 

infrastructure in low and middle income countries (Academy of Medical Sciences, 2016) as 

well as a potential market opportunity for diagnostic developers. 

 

In this paper, we consider the potential adoption and use of rapid on-farm diagnostic 

tests in Tanzania, a country where the availability and use of such tests is still very new and is 

largely unknown in many rural communities. In particular, following a survey undertaken in 

2018, we explore the response of both smallholder livestock keepers and pastoralists to the 

possibilities and advantages of using rapid diagnostic tests to improve animal health 

management and treatment, particularly in a country and in situations where laboratory 

veterinary infrastructure is limited. 

 

Exploring willingness to adopt 

We draw here on the literature around ‘willingness to adopt’. Several studies have investigated 

factors affecting willingness to adopt new technologies among rural farmers, pointing out that 

farmers’ adoption behaviour, especially in low income countries, is often highly diverse and 

influenced by a complex set of technology and site-specific socio-economic variables (Zongo 

et al., 2015). In Tanzania, adoption of agricultural technology is generally low with research 

identifying various diffusion and adoption barriers mostly related to socio-economic factors 

and perceived disadvantages of the new technology over current practices (see, e.g, Qaim and 

de Janvry, 2003; Foltz and Chang, 2002; Adesina and Zinnah, 1993; Feder and Umali, 1993; 

Nowak, 1992 cited in, Blazy, Carpentier, & Thomas, 2011). From these, and other studies 

(Bwambale, 2015; Franceschinis et al., 2017; Kabiri et al., 2013; Ojango, Wasike, Enahoro, & 
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Okeyo, 2016; Ozaki & Sevastyanova, 2011; Vera Castillo et al., 2014), such factors and 

perceived disadvantages can be broken down into different determinants of technological 

adoption, such as feasibility, accessibility, profitability and suitability. Zongo et al. (2015) 

examine farmers’ willingness to adopt irrigation technology in Burkina Faso, drawing more 

explicitly on the body of work under diffusion of innovation theory, and holding that the value 

of an innovation as perceived by farmers depends on its relative advantage, its compatibility, 

its complexity, its trial ability and the way it is observed (Rogers, 2003). This theoretically 

informed approach, they argue, can be likened to the spread of an epidemic (Zongo et al. 2015: 

103). 

 

Given the relative paucity of available diagnostic test technology in Tanzania, the lack 

of veterinary infrastructure, particularly with respect to smallholder and pastoral farming 

systems, and, amongst those communities, a lack of information around rapid diagnostic test 

technologies, the focus in this exploratory research has been on farmers’ initial impressions 

and attitudes towards the possible adoption and possible practical use of rapid diagnostic test 

devices, rather than on any specific intentions to use a technology that they are already aware 

of (Karahanna et al. 1999). As such and drawing on the above literature, we constructed an 

analytical framework that combines an understanding of farmers’ perception of the specific 

technology’s attributes and advantages (or disadvantages) within the context of, first, their 

farming system, second, their own socio-economic circumstances and, third, the broader 

technological attributes and context of rapid tests as a component of animal health management 

(see Fig 1).  The technological and economic attributes of a new technology tend to interact 

with individual farmer factors creating, what Blazy et al (2011) have described as a dual source 

of unobserved heterogeneity. Likewise, such contextual factors as individual user attributes 
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also interact with organizational (in this case farms and farming households) to influence 

possible decisions to adopt a new technology (Karahanna, et.al., 1999). 

 

To explore farmer responses, we have deployed three composite variables to analyse 

the perceived characteristics and values of rapid diagnostic test devices for farmers, derived 

from the Model of Technological Acceptance (Davies, 1989) and Diffusion Innovation Theory 

(Rogers 2003). These are: (i) perceived usefulness; (ii) compatibility with existing practices; 

and (iii) ease of use. 

 

‘Perceived usefulness’ in the context employed here represents the degree to which an 

innovation is perceived as being either an improvement on the status quo or as better than the 

idea/product it supersedes (Rogers, 1995, p.15.). According to Rogers, the greater the perceived 

usefulness, the more rapid the rate of adoption is likely to be. In this study, the relative 

advantage of rapid diagnostic tests is explored by establishing the perceived likelihood of 

specific gains in a context where farmers have poor access to vets, where most veterinary 

decisions to deploy antibiotics are made without laboratory-based diagnosis and where farmers 

and veterinary experts often rely largely upon trial and error procedures in animal treatment 
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‘Compatibility with existing practices’, on the other hand, is the perceived consistency 

and compatibility with existing values, past experience, lifestyle, current practices and needs. 

A meta-analysis on drivers of intentional and behaviour (Arts, Frambach, & Bijmolt, 2011) 

establishes that perceived compatibility is one of the most influential innovation attributes 

affecting intention while relative advantage is the most important attribute stimulating both 

adoption intention and behaviour. Studies also link technology compatibility with acceptability 

which is primarily concerned with the suitability, its riskiness, cultural acceptance and 

compatibility with other farm enterprises (Nkonya et al., 1997). In this study, the analysis of 

‘compatibility’ factors involves identifying attributes desirable by farmers if PSDs are to fit in 

their farming systems and socio-economic profiles. Such attributes form the demands (or 

requirements) from farmers who are potential users to diagnostics suppliers. 

 

Perceived usefulness 

Compatibility with existing practices 

Complexity and ease of use 

Fig 1: Concepts used to analyse the willingness to adopt veterinary rapid diagnostics in Tanzania  

TECHNOLOGY ATTRIBUTES 

FARMER ATTRIBUTES FARM ATTRIBUTES  

Market factors (Availability and affordability (cost)) 

Physical attributes (Size, durability, power 

requirements) 
Functionality (Simplicity, reliability, performance) 

• Demographic factors (Sex, age, education, 

tenure as a farmer) 

• Economic factors (income, employment, 

access to capital & credit) 

• Attitude (to risk, technology, veterinarian, 

diagnostics) 

• Farm size (scale, herd type, heard size, species, 

labour) 

• Production system (extensive, intensive, semi-

intensive) 

• Accessibility (to market, by veterinarians, input 

suppliers, lab services) 
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Finally, we use the term ‘ease of use’ to refer to the perceived ease of understanding 

and using the technology in question. It involves factors related to functionality and operability 

- i.e. how easy users can learn, operate, use and even maintain both the hardware and the 

software of the technology. Studies show that product complexity has a positive effect on 

adoption intention while being an important barrier for adoption behaviour (Arts et al., 2011). 

In this study, ‘ease of use’ is analysed in order to reveal both individual and shared functionality 

and operational requirements needed by farmers to ensure PSDs are usable, appropriate, 

efficient and technically available to users in Tanzania. 

 

In this way, this paper contributes to the understanding of what needs to be in place as 

pre-conditions for adoption should policy makers and diagnostics suppliers decide to promote 

rapid diagnostic tests in Tanzania or in other developing countries as a contribution to reducing 

inappropriate antimicrobial use in livestock farming. Specifically, the study contributes to a 

better understanding of the antecedents of user acceptance and user resistance to adopting such 

technologies in smallholder and pastoral settings. 

Methods 

 

This study is part of a multidisciplinary project titled ‘Diagnostics Innovation and Livestock’ 

(DIAL) funded by the UK Economic and Social Research Council (ESRC) working in 

partnership with the UK Department of Health and the Arts and Humanities Research Council 

(AHRC) to tackle antimicrobial resistance (AMR) by demonstrating how improvements in 

diagnostics and treatment decisions can lead to better, more effective and sustainable 

reductions in antimicrobial use in livestock farming. The project covers both Tanzania and UK, 

led by the University of Exeter and collaborating with the University of Edinburgh, and the 

University of Bristol, School of Veterinary Medicine. The interdisciplinary investigation 
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brings together social, veterinary and innovation sciences with empirical work undertaken on 

farms, in laboratories, in veterinary practices and organizations and within policy-making and 

regulatory bodies and institutions. In Tanzania, where this particular study was conducted, the 

DIAL project sought to establish baseline information towards developing, trialling and 

promoting adapted technologies to improve on-farm diagnosis. 

 

This study explores farmer willingness to consider adopting and using rapid, on-farm 

diagnostic technologies in a context where these technologies are not generally available on 

the market and few farmers are, as yet, aware of them or their potential.  To achieve this, four 

groups of livestock-keeping households that differ in their production systems and, therefore, 

in their animal health management strategies were initially identified. Groups 1, 2 and 3 were 

smallholder farmers who keep dairy, poultry and pigs respectively at small scale commercial 

levels in both rural and peri-urban areas. Group 4 consists of pastoralists who move around 

with herds of cattle in search of pasture and water.  

 

In-depth, semi-structured interviews were conducted in Tanzania between February 

and August 2018 on a sample of 30 beef, dairy, poultry and pig farms in Dar es Salaam, Pwani 

and Morogoro Regions. Out of the 30, eleven are pastoralists who keep between 200 and 4000 

cattle under semi-nomadic system. An additional 30 interviews were conducted involving 

veterinary professionals, industry associations, veterinary drug suppliers and regulators to 

provide a broader context and to explore the potential for wider adoption and use of rapid 

diagnostic technology within the veterinary sector. Data was collected in Swahili using semi-

structured questionnaire and focus group discussions and was later transcribed into English. 

The  analysis was done using the ‘Framework approach” (Spencer & Ritchie, 2003), a five-

step process of data analysis beginning with familiarisation with the data set followed by 
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identification of a thematic framework (development of an initial coding system). Indexing 

was then done using the framework followed by a process of data abstraction and synthesis 

leading to “[searches] for structure rather than a multiplicity of evidence” (Ritchie & Spencer, 

1994; p.186).  Farmers were first asked about their existing animal health management and 

disease treatment practices along with their relationship to veterinary expertise. The interviews 

then turned to the possible advantages (and disadvantages) of having rapid test technologies 

available to them and to veterinarians. During interviews, the researcher/interviewer described 

the purpose of the study and encouraged farmers to “imagine a tool of any form and shape that 

can be used to diagnose diseases right at the farm”. In this the study sought to treat the 

participant farmers not only as potential users (or consumers) of a specific test or device but 

also as potential co-designers of a new technology in the making.  

Results 

Perceived usefulness 

Currently, laboratory diagnosis is only rarely done for most farms in Tanzania because it is 

costly and takes long to get results. Veterinarians and farmers interviewed for the current study 

both agreed that taking samples delays treatment, so both groups tended to rely on their 

experience even though this, as they admitted, was largely trial and error often resulting in the 

buying of unnecessary drugs and, on occasion, the death of animals.  

 

Not all famers have timely access to a veterinarian in Tanzania. Registered 

veterinarians are few, under-resourced and tend to live in cities, far from most famers. In 

general, urban farmers tend to have greater access to veterinarians than those in rural areas and 

dairy farmers have more access than poultry and pig farmers because dairy animals are 

expensive, and a number of dairy projects and schemes exist to bring veterinarians to dairy 

farmers together. The larger poultry farms, with over 1000 birds, also tend to have better and 
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more regular contact with veterinarians. Urban farmers also reported specifically developing a 

relationship with an individual veterinarian in order to secure authentic medicines from a 

reputable source, and avoid ‘fake drugs’. Other farmers rely on word of mouth or the 

experience of friends and neighbors when picking a veterinarian to work with or buy drugs 

from. Fake drugs are a lot more common in areas where relationships and contacts between 

veterinarians and farmers are weak.  

 

Pastoralists generally claim to have developed good diagnosis skills. From the 

interviews, they maintain they can tell most diseases by just observing the animal. They 

administer the medicines themselves and tend not to involve a veterinarian at all. Each 

household has a stock of syringes and most adult family members are able to administer an 

injection. The syringes are not disposable, so they are sterilized in boiling water and stored in 

a special, transportable container which accompanies the farmer and herd. Disposable syringes 

are considered highly impractical for remote pastoral farmers as they would need to be bought 

frequently given herd sizes of between 200 and 4000 animals. In any case, veterinarians only 

tend to do lab tests during recognised disease outbreaks.  

 

Although some farmers reported incidences of medicines not appearing to work, this is 

not perceived of, or recognized as, possible microbial resistance. Rather, it is explained in terms 

of a mistaken diagnosis, usually by young members of the family who have not mastered the 

visual diagnosis skills. When an animal dies, farmers habitually carry out their own post-

mortem to confirm the disease and take appropriate action to save the rest of the herd. 
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Defining ‘rapid’ test use 

Before exploring farmer perceptions of the possible value of rapid diagnostic test technologies, 

we needed to build a common understanding among interviewees around veterinary pen-side 

diagnostic tests. Since they are rarely, if at all, used in Tanzanian livestock farming, farmers 

were asked to imagine ‘a tool or technology’ that could be used by themselves, by vets or any 

other person to diagnose animal diseases on the farm or at the animal’s side. The description 

of the tool or technology was purposely made generic and not linked to specific diseases 

treatable by antimicrobials.  

 

Interviewed farmers understood that with such a new tool or device, comes a new role, 

most obviously that of diagnosing and possibly treating disease. Currently, farmers observe 

symptoms and rely on their experience to ‘suspect’ the presence of disease.  Some would 

typically call a veterinarian either to have the veterinarian confirm their suspicions or come up 

with a different diagnosis. Some farmers, mainly pastoralists and those keeping poultry would 

trust their own experience in identifying disease and would treat the animals themselves. While 

most interviewed farmers expressed an interest in the potential of using rapid tests on the farm, 

the extent of that interest varied across different farming systems and across individual farmer 

attributes such as age, income and education. Older farmers were habitually more confident in 

their own diagnostic skills, believing that rapid tests would only be useful to younger, less 

experienced farmers. Paradoxically, however, older farmers also had greater confidence in 

veterinary skills in general, holding that veterinarians should really do the sampling, testing, 

interpreting test results, prescribing and administering injectable drugs. 

 

Poultry farmers were the least convinced by the possibilities of rapid testing 

technologies arguing that they needed tools capable of detecting diseases before birds fell sick 



 13 

as, once sick, there was little possibility (or value) in treatment. Veterinarians supporting this 

maintain that poultry diseases are detected during post-mortem or from environmental 

monitoring rather than from the testing of individual birds. For interviewed poultry farmers, 

the future lay not in rapid tests but in effective environmental and flock level detection.   

 

Interviewed farmers identified three key areas of potential gain resulting from the 

adoption and use of rapid diagnostic tests: empowerment, cost savings and increased labour 

efficiency. With respect to empowerment , smallholder respondents saw rapid tests as a means 

of enabling them to take a more active role in disease management by helping them to diagnose 

the disease, to communicate with a distant or busy veterinarian and to be able to buy appropriate 

medicines directly: “I will now be able to tell the Vet exactly what the animal is suffering from 

and help the vet prepare accordingly, for example, it will help him to know which medicine to 

carry. The vets will also be able to judge if it is an emergency case or not, and act accordingly” 

(Dairy farmer, Pwani).  

 

As such, rapid tests which might be used by the farmers themselves were seen as 

contributing to a form of farmer empowerment both in terms of using technology and in terms 

of longer-term expertise in animal health management; “If I use the tool, I will know what vet 

is doing and be able to discuss with him. I can even ask questions […] or even challenge him” 

(Pig farmer, Morogoro). “I believe if I use it for years I will be an expert. I will see repeated 

symptoms and what the tool says […] and learn.” (Dairy farmer, Pwani). 

 

For some, such newly acquired expertise represented a possible source of 

countervailing power to that of the otherwise dominant scientific veterinary elites. In being 

able to carry out tests and, on presenting the results, acquire a medicine directly, rapid tests 
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would not only ensure that animals would be treated on time, but that ultimately farmers would 

also have greater choice on where to buy drugs instead of relying on a single veterinarian who 

might, in their eyes, inflate medicine prices or stage a false positive just to sell an expensive 

drug.  Interestingly, while smallholder farmers maintained that rapid tests should not replace 

the veterinarian, pastoralists, many of whom considered themselves to know more about cattle 

diseases and treatment than veterinarians, and have developed good diagnosis skills over the 

years, argued that, if rapid tests were effective, the role of the veterinarian would become 

limited to selling medicines and responding to outbreaks.  

 

As a means of reducing costs, rapid tests – and more accurate diagnoses - were seen by 

interviewees as a possible mechanism for reducing unnecessary antimicrobial medicine 

purchases. One farmer explained that whenever her cow was injected with antibiotics, she 

would be forced to waste 30 litres of milk over three consecutive days. This would amount to 

around 60,000 TZS or £20.00 per day per cow. If these injections were erroneously 

administered due to a mistaken diagnosis, this would represent for her, a significant loss. 

 

The adoption of rapid tests might, for some farmers, impact upon labour efficiency on 

their holdings. On the one hand, dairy and poultry are mostly part-time activities for urban 

dwellers, who frequently employ people to work on the farms on their behalf. For these 

farmers, rapid tests would enable farm employees to make treatment and medicine purchasing 

decisions together with veterinarians and thereby reduce management pressure on the owners. 

Rapid tests might also improve communication between farm owners and workers in an 

atmosphere of more informed understanding and evidence around animal health and would – 

as  at least one urban farmer maintained - reduce the impact of staff turnover, which is high in 

farms in Tanzania. On the other hand, in pastoral systems, older pastoralists claimed they 
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would feel more at ease leaving their herds in the hands of younger less experienced farmers if 

rapid, on-site tests were available to help them make appropriate treatment decisions.  

 

Compatibility 

Pastoralists stated that they would ideally want any rapid diagnostic test device to be portable 

and easy to carry around as they themselves move with the herd. Such devices should also be 

water and dust proof, adaptable to conditions in the field.  As pastoralists cover large areas, 

often at a considerable distance from retail facilities and dispensaries, rapid tests should not be 

disposable but re-usable. Neither should they be dependent upon electrical charging. Also, the 

test device should neither be too small as it can easily get lost, nor too big as it requires space 

and men to handle it. The device should also be easy to maintain and repair. 

 

Dairy farmers in particular emphasised the importance of test reliability. “We know 

nothing can be 100% accurate, but the degree of error should not exceed 5% and the 

manufacturer should tell us how to tell the error and even what to do when the machine has 

errors. It should not fail”. (Dairy farmer, Morogoro) 

 

In Tanzania, in general, farmers in the dairy rely more heavily upon veterinary advice 

and intervention than in other animal production sectors. Interviewees were concerned about 

the number of tests required for the numerous diseases in Tanzania, and how test results would 

be communicated. One interviewee asked: “What will the tool say? Will it say Disease or No 

disease or will it say use or don’t use antibiotics, that this is pathogen X?”  (Dairy farmer. 

Morogoro). 

 



 16 

Another said: “I don’t want to have many of them. i.e. one for ECF, one for Mastitis, 

etc. If possible one tool, possibly with different parts should be able to test all diseases.” (Dairy 

farmer, Morogoro). 

 

All of the interviewed farmers reported multiple sources of income, of which livestock 

keeping is just one. Hence money to spend on the farm comes from different sources. Those 

with off-farm employment, like teachers, nurses, carpenters, etc., believed they could possibly 

afford rapid tests if they were affordable and efficient. Pastoralists depend more on livestock 

for food and income and rely on live animal sales to pay for animal health services. Generally, 

all respondents expressed a certain potential willingness to purchase rapid tests provided the 

technology works and the price is reasonable /affordable. “We buy mobile phones, so we should 

be able to buy such an important tool, which can also ensure my cow makes more money for 

me” (Dairy farmer, Pwani). 

 

For more expensive test equipment, some suggested that it be bought by a cooperative 

or a veterinary practice.  Respondents were more concerned that the introduction of rapid 

testing would increase the overall cost of diagnosis, particularly if this was accompanied by a 

strengthening of the legislation requiring all medicines to be obtained via a veterinary 

prescription. Paying for a test, then paying the veterinarian to prescribe and then paying for the 

medicines would significantly increase the costs of animal health management. Currently, 

farmers only pay for a few mandatory tests such as Brucellosis.  If different rapid tests are 

introduced for different diseases, and if the prescription process becomes more rigorous, costs 

to the farmers will rise as no one expects rapid tests to be capable of identifying a wide range 

of different pathogens in different contexts. 
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Ease of Use 

All of the dairy, poultry and pig farmers who participated in the interviews had formal 

education, though in only three cases did this extend to tertiary education. In contrast, none of 

the interviewed pastoralists had any formal education, although they could read and write.  

While the literature commonly associates low levels of formal education with low technology 

adoption rates in poor farming communities, we found that the ability to use mobile phone is 

high in Tanzania regardless of the level of education attained.  

 

Respondents emphasized that any new rapid diagnostic technology should be 

technically easy to set up and use; and that no specific calibration should be required to interpret 

results. It should not be difficult to operate and, importantly, it should be easy to tell when it is 

not working. In other words, ‘not working’ should not be confused with a negative result.  

Results should be simple, easy to interpret and preferably in symbols that even the illiterate 

can understand, thus avoiding complicated figures that require re-calculation. One respondent 

farmer put it succinctly: “It should not tell me ‘Not ECF’, or ‘Not Mastitis’ […] rather it should 

say ‘It is Brucellosis.” (Dairy farmer, Morogoro).  

 

Tests should indicate positive results, rather than absences or negative results. It should 

also be possible, maintained one farmer, to store the results long enough to allow consultations 

(validation) with family and veterinarians. Moreover, the results should be transferable, 

specifically through mobile phones or computers to allow comparisons with repeated testing 

and validation before they are erased. 

 

Any such new technology requires some degree of skill transfer. As demonstrated by 

Foster and Rosenzweig, imperfect knowledge about a new technology can lead to a strategic 
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incentive to delay adoption (Foster and Rosenzweig, 1995). Most respondents clearly said they 

are happy to use such a tool provided they are properly trained on how to use it. Using the 

mobile phone as an example, respondents explained that once few farmers have been trained, 

they will train others. They also mentioned the importance of simple but detailed manuals, 

again preferably using symbols.  

 

Of course, once farmers begin to use diagnostic tools, often based around the existence 

or otherwise of specific pathogens or other biotic indicators, then other, often new and perhaps 

unfamiliar knowledge is either directly or indirectly implicated. If the choice to use a new piece 

of diagnostic test technology relies upon the effective, and accurate, observation of clinical or 

even sub-clinical signs presented by a sick animal, then this demands a degree of knowledge 

and/or experience on the part of the farmer that they may not have or even recognise as needed. 

“[…] all we see, is a sick animal. So how will I know which tool to use? Otherwise, the machine 

will assume that I already suspect what the disease is.” (Pig farmer, Pwani).  

 

Ultimately, the adoption and use of rapid diagnostic tests by farmers, whether in 

Tanzania or elsewhere, requires familiarity with and understanding of new processes and 

phenomena, such as, in this case, bacterial infections, antimicrobial medicines and broader 

disease management, for which many farmers will need training and advice.   For the possible 

adoption of a single piece of hand-held ‘kit’ to become effective, entirely new areas of decision 

making and prioritization is required.   

Discussion 

The willingness to adopt rapid diagnostic tests is largely driven by current inefficiencies in the 

animal health systems, specifically with respect to access to veterinary and diagnostics 

services. Farmers are looking for ways to improve the overall treatment decision-making 
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process by reducing the risks posed by the common ‘trial-and-error’ approaches to treatments 

made by both veterinarians and farmers. Moreover, they want to save time and money 

associated with animal health management. The question here, however, is how far can farmers 

participate in diagnostic processes without infringing into the mandated territory of 

veterinarians set by society and formerly reinforced through regulatory procedures?  

 

Most farmers believe that even with the use of rapid diagnostics by themselves, 

veterinarians would still be needed to prescribe and even administer drugs. One farmer 

maintained that: “calculating doses involves estimating the animals’ weight and knowing 

where to inject […] I cannot do that.” Another argued: “Drugs must be prescribed by 

veterinarians and should also come from veterinarians, just in case anything goes wrong, [...] 

they should be responsible”. Rapid diagnostic tests, undertaken by farmers are, therefore, not 

expected to replace veterinarians in the smallholder farms. However, it seems inevitable that 

some shift in the respective roles of farmers and veterinarians will result. Pastoralists, in 

particular, as we have seen, but also some medium scale farmers, believe that if rapid diagnostic 

tests are adopted on a significant scale by Tanzanian farmers, then the role of veterinarians will 

be to limited to selling drugs and responding to outbreaks. 

 

Despite the seemingly general consensus among interviewees that the use of rapid 

diagnostic tests would take place in conjunction with services of the veterinarians, respondents 

nonetheless raised concerns on the costs that come with this combination, arguing that they 

will be triply charged to buy and use tests, to pay veterinarians to write prescriptions and to 

buy medicines. Therefore, unless the total cost of all this is lower than that of the cumulative 

losses incurred through not doing diagnosis, the adoption and usage of rapid tests by farmers 
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may be low with little impact, therefore, on the drive to obtain more sustainable antimicrobial 

usage. 

Conclusion 

In this article, we have drawn on the model of technology acceptance (MTA) and the diffusion 

of innovation theory (DIT) to examine the willingness of pastoralists and smallholder poultry 

and dairy producers in Tanzania to adopt veterinary rapid or pen-side diagnostic tests as means 

to achieve sustainable uses of antibiotics in food producing animals. The study uses data from 

a series of interviews with Tanzanian farm owners at a time when rapid diagnostic tests have 

not been disseminated in Tanzania and are, therefore, unknown to most farmers. The empirical 

results provide insights into how Tanzanian farmers perceive the possibilities of adopting and 

using such tests and their role and place within broader animal health management practice.   

 

The results suggest that smallholder farmers would be willing to adopt and use pen-

side diagnostics provided they are affordable and easy to use – a common referential being 

mobile phones. Most importantly, such devices would need to work effectively even in harsh 

farm conditions. Rapid tests are seen by respondent farmers as a means of addressing some of 

the current structural inefficiencies in the animal health-care sector, such as poor and limited 

access to veterinary advisory services and costly (and often infrequent) veterinary diagnostic 

services. While adopting on-farm rapid tests has the potential to improve how antibiotics are 

used in smallholder farms, this study shows that such tests are more likely to instigate broader 

and more general improvements in how treatment-decisions are made and shared both by 

veterinarians and farmers, without necessarily having an immediate impact upon unnecessary 

antimicrobial use on farms. 
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The findings here suggest that if effectively used, on-farm point of care or rapid 

diagnostic tests have the potential to reinforce treatment decisions especially among 

pastoralists who move long distances with animals, often with little or no access to 

veterinarians. Integrating a portable diagnostic tool into their mobile livestock system is, 

therefore, welcome as a solution to the tacit-knowledge and experience gap currently observed 

between the old and new generations, where the former consider themselves riche in tacit 

knowledge they would apply in disease identification, but no longer have the strengths to move 

around with animals in search of pasture and water. The question, however, is whether the 

improved ability of farmers to diagnose diseases brought about by these new test devices 

changes the relationship of farmers to veterinarian. One interviewee asked: “If I have a tool 

that correctly tells the disease, then why would I pay a veterinarian to tell me which drug to 

buy after I have used the tool under his guidance more than twice? I have to learn from him 

and do without him the second time.” (Dairy farmer, Pwani) 

 

The adoption and use of rapid tests may imply a diminishing need for traditional 

veterinary services, and would, therefore, make farmers more self-sufficient in animal health 

care — including independent treatment decision-making.  

 

The technological attributes required for new rapid tests that are adoptable by 

smallholder farmers discussed in the paper are generally consistent with the requirements for 

other technologies that need to function in most developing countries. Attributes such as 

manageable physical size, durability, sensitivity to rain and dusts, easy to maintain, low energy 

use, simple operability and affordability are all very important. These attributes are particularly 

important to small farms where the cost of acquiring, using and maintaining devices is typically 

assessed against the value it is expected to bring to the farm. Farms with fewer animals expect 
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to spend less on diagnostic tests; yet the risk and impact of losing animals is relatively higher. 

This suggests a place for innovative business models that provide room for joint ownerships of 

test devices and technologies where the cost of one kit is spread across farms.  

 

Finally, with regard to the use of antimicrobials, the results in this research reveal that 

farmers are generally a lot more concerned by false negatives leading to sick animals missing 

vital treatment, than by false positive where drugs will be administered to healthy animals. This 

is perhaps a challenge to the emphasis placed on reducing unnecessary antimicrobial use. Some 

respondents in this research maintained that a diagnostic tool can be employed to justify a false 

positive by an unscrupulous drug seller, even where veterinarians are legally mandated to 

prescribe, sell and administer drugs. Rapid diagnostic tests technologies bring with them, 

perhaps inevitably, requirements for new controls, procedures and regulations. 
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