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Rapid Diagnostic Methods for Foodborne Pathogens:  

Fresh Produce Industry Survey November 2021 
 
Summary 
 
There is a need in the fresh produce industry for pathogen identifying techniques that are accurate, 
cost effective, easy to use and rapid. With the aim of reviewing the developing area of Rapid Diagnostic 
Methods (RDMs), the Fresh Produce Safety Centre Australia & New Zealand (FPSC) commissioned a 
report on RDMs and their potential use in the fresh produce industry. The report, Rapid Diagnostic 
Methods for Foodborne Pathogens Outlook for the Fresh Produce Industry (Full Report), was released 
in 2021. As a follow up to the recommendations of this report and the interest from industry, FPSC 
commissioned a survey aimed to capture the needs and wants of industry for RDMs in their 
businesses. 
 
The results indicate that many survey respondents already perform some kind of in-house microbial 
testing on a regular basis, at multiple control points. Fifty-nine per cent of respondents perform tests 
at least monthly, with 10% performing tests at least daily.  The majority of respondents (75%) indicated 
that testing is being carried out by third-party providers, although almost half of respondents perform 
at least some in-house testing.  Fewer than 20% of respondents currently use any form of rapid 
diagnostic method for their in-house testing. Wash water and swab testing are widely performed, 
which points to a RDM with the capacity to test these items as being of wide-scale interest.  
 
The results of the survey show that respondents ranked accuracy of any potential RDM as the most 
important factor, with speed and ease of use being similarly ranked behind this.  Thirty-nine percent 
of respondents saw cost as the least important factor of these four. However, cost per test is still a 
significant factor for businesses when considering the use of RDMs, with 76%  of respondents 
indicating that costs would need to be below $10 per test in order to be a viable option. Concerns 
about the accuracy of tests and the capital costs of initiating rapid testing were ranked as the greatest 
obstacles to adopting RDMs.  Despite these concerns, over 70% of respondents would be interested 
in using a suitable RDM as a “first stage” test in their business to verify processes.  An RDM with wide 
applications, both within each business and the industry as a whole, may allow economies of scale to 
come into play, reducing the cost per test to acceptable levels for a wider range of businesses. 
 
Overall, industry respondents have a preference for an accurate, low-cost-per-test RDM, capable of 
returning a quantitative result on levels of Listeria, E. coli and Salmonella, ideally in less than three 
hours. As testing wash water or immersed swabs negates the complicating factors involved in testing 
macerated produce samples, this may well be a good starting point for a RDM with industry wide 
applications.  
 
From these results, next steps suggest reviewing the currently available tests meeting these 
parameters, with the aim of identifying a selection of tests suitable for trialling in the “real world”. The 
survey results indicated that industry is supportive of this approach, with almost all survey 
respondents indicating they are interested in trialling a suitable RDM in their own business.  
 
 
 
 

https://fpsc-anz.com/wp-content/uploads/2021/07/FPSC-Rapid-Diagnostic-Methods-for-Foodborne-Pathogens-Main-Report.pdf
https://fpsc-anz.com/wp-content/uploads/2021/07/FPSC-Rapid-Diagnostic-Methods-for-Foodborne-Pathogens-Main-Report.pdf
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Survey Objectives   
 
There is significant interest within the fresh produce industry in the development and application of 
RDMs for detection of foodborne pathogens. Despite the specific challenges posed by testing fresh 
produce, microfluidic chip (lab-on-a-chip devices) and paper-based devices (e.g. lateral flow test 
strips) appear promising in “real world” testing scenarios and offer the advantage of being affordable, 
sensitive, specific, easy to use and quick to provide results.    
 
Industry bodies have an important role to play in compiling information about the requirements and 
preferences of industry members and using this information to inform the development of useful, 
robust prototype RDMs.  As the first step towards this goal, a survey of the industry was implemented, 
asking respondents about a range of aspects of RDMs, and how they see their potential use to their 
business. 
 
The survey aimed to first establish the demographics of the respondents and how they are currently 
testing for pathogens. The final section of the survey asked questions about the needs and wants of 
respondents in the development of RDMs – the aim was to establish the attributes of an “ideal” rapid 
diagnostic technique for their business. 
 
 
Survey Results 
 
The survey was distributed to a range of industry members in October 2021, and a total of 30 
individual responses were returned. Although this was a modest cohort, some individual respondents 
represented large businesses (some with over 1000 employees).   
 

1. Participant demographics, and when and where testing is occurring 
 

Respondents from growers and packhouse operators formed the largest cohort (87%) of the survey.   
Seventy-three per cent of these organisations have staff with formal microbiological or food safety 
training. It is likely these staff would find training to use a RDM device an easy transition, given they 
are usually designed for ease of use by untrained operators.  
 
There was a broad spread across the types of produce dealt with by the respondents’ businesses 
(Figure 1). A significant proportion of respondents (81%) are from businesses dealing in leafy greens, 
sprouts, berries and melons.  This points to a considerable use for RDMs in these businesses, as these 
produce categories require higher levels of monitoring to ensure safety.  
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Figure 1: The primary types of fresh produce dealt with by survey respondents. 
 
 
When and what is tested?  
Fifty-nine per cent of respondents perform tests at least monthly, with 10% performing tests at least 
daily.  A wide range of control points are also being tested by respondents, with some organisations 
appearing to test multiple control points (Figure 2).  Water or swab testing is widely practised, with 
over 65% of respondents performing these tests.  As testing wash water or immersed swabs negates 
the complicating factors involved in testing macerated produce samples, this may well be a good 
starting point for a RDM with industry wide applications. A technique with wide applications both 
within each business and the industry as a whole may allow economies of scale to come into play, 
reducing the cost per test to acceptable levels for a wider range of businesses.  
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Figure 2: Control points where microbial testing is currently performed by respondents. 
 
Salmonella, E. coli variants and Listeria are the main organisms of interest, with over 65% of 
respondents currently testing for at least one of these pathogens. 
 
 
Where is testing performed? 
According to respondents, the majority of testing is being carried out by third-party providers, 
although almost half of respondents perform at least some in-house testing (Figure 3).   Respondents 
who already perform some in-house testing would presumably be interested in a technique that could 
improve the cost, rapidity, accuracy or ease of performing these tests.   
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Figure 3: Where testing is performed– in-house or by a third party. 
 
Note: respondents could choose both responses if their business undertakes both in-house and third-
party testing. 
 
Fewer than 20% of respondents use any form of RDM for their in-house testing. Within this, a wide 
range of kits and manufacturers are being used. 
 

2. Rapid Diagnostic Testing needs 
 

Respondents indicated accuracy was the most important attribute for a RDM, with over 60% of 
respondents rating this as the most important factor when selecting an RDM (Table 1).  Speed, and 
ease of use were ranked similarly by respondents as the next most important factors, with cost being 
the lowest consideration for 39% of respondents.  
 
 
Table 1: Ranking of Speed, Ease of Use, Accuracy and Cost as the most important factors when 
selecting a RDM by respondents. 

 1 (highest) 
 

2 3 4 (lowest) 

Speed 
 

27% 15% 31% 27% 

Ease of use 
 

19% 31% 31% 19% 

Accuracy 
 

61% 21% 14% 4% 

Cost 
 

4% 36% 21% 39% 

 
Concerns about the accuracy of tests and the capital costs of initiating rapid testing were ranked as 
the greatest obstacles to adopting RDMs by the respondents.  Despite these concerns, however, over 
70% of respondents would be interested in using a suitable RDM as a “first stage” test in their business 
to verify / check processes, with 10% not being interested in this at all (Figure 4). 
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Figure 4: Respondents’ interest in using a form of Rapid Diagnostic Technique as a “first stage” test in 
their business to check and verify processes.  
 
Those who were interested in using RDMs as a first stage test envisioned them as being useful in 
monitoring irrigation water, swabs and wash water, as well as raw materials and end products.  This 
is a wide range of potential uses, varying widely in the test materials themselves and would be difficult 
to achieve with one RDM alone. However, a RDM suitable for testing wash water and immersed swabs 
would cover a number of these process points and may have wide-ranging applications within the 
industry.  
 
Cost 
The cost point at which RDMs would be valuable to businesses varied considerably, with over 25% of 
respondents indicating that a cost of over $10 per test was acceptable. The majority of respondents 
(52%) responded that a cost of $3 - $10 per test was acceptable;  while one quarter indicated that 
unless the cost per test was less than $3 it would not be viable for their business (Figure 5).  Costs per 
test vary widely among currently commercially available RDMs, but there are significant economies of 
scale.  For this reason, a test that could be used at multiple points in the supply chain and widely in 
the industry would be preferable in order to achieve as low a cost per test as possible.  
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Figure 5: Acceptable cost per RDM test for the respondent’s business. 
 
Speed 
The majority of respondents (70%) wanted a RDM capable of returning results in less than three hours, 
with almost one third of respondents preferring under 15 minutes (Figure 6).  Given that enrichment 
or pre-sensing steps are necessary for a number of currently available RDMs (particularly those that 
test wash water or immersed swabs), this is an area that will need to be assessed further to ascertain 
if this is a realistic goal with current commercial technologies.  
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Device types 
There was no strong preference by respondents for the type of rapid diagnostic device: 41% of 
respondents had no preference. The remaining responses evenly preferred dipstick-type devices and 
automated hand-held (lab-on-a-chip) type devices.  Automated benchtop systems were the least 
preferred, possibly because of their generally greater size and cost.  Given the industry displays no 
clear preference for device type, this means all types of RDMs can be considered.  
 
Device output 
Most respondents (55%) would prefer a quantitative output from RDM tests. Approximately one third 
of respondents had no preference and 13% preferred a simple positive / negative output from an 
RDM. Depending on the device, quantitative, -/+ and - / + /”high +” outputs are all common in 
currently commercially available RDMs.  
 
There was a strong preference from respondents for a single RDM capable of detecting multiple 
pathogens, with over 70% of respondents preferring this.  Dependent on the type of device, this is 
available in some current commercial devices.  For example, some lab-on-a-chip devices are capable 
of detecting multiple pathogens in a single test, where in contrast, most lateral flow dipstick-type 
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devices detect only a single pathogen.  Depending on other factors deemed most important by the 
industry, such as accuracy, this may be a less critical aspect to uptake.  
 
Almost all of the respondents indicated they would be interested in trialling a suitable RDM in their 
business in the future. Prototypes will need to be extensively tested in the field to ensure that existing 
challenges to translating promising laboratory techniques to “real world” settings can be overcome, 
so it is encouraging to see this level of interest from the respondents in this form of pilot activity.  
 
 
Conclusions 
 
Respondents deal with a wide range of produce types, with a large proportion of respondents dealing 
with leafy greens, sprouts, berries and melons.  This points to a considerable use for RDMs in these 
businesses, as these produce categories present a higher food safety risk.  
 
More than half of respondents perform microbial tests at least monthly, with a wide range of control 
points also being tested by respondents. Some organisations appear to test multiple control points 
already. Water or swab testing is widely practised.  As testing wash water or immersed swabs negates 
the complicating factors involved in testing macerated produce samples, this may well be a good 
starting point for a RDM with industry wide applications. A technique with wide applications both 
within each business and the industry as a whole may allow economies of scale to come into play, 
reducing the cost per test to acceptable levels for a wider range of businesses.  
 
Salmonella, E. coli variants and Listeria are the main organisms of interest, with over 65% of 
respondents currently testing for at least one of these pathogens. 
 
Currently, the majority of testing is being carried out by third-party providers, although almost half of 
respondents perform at least some in-house testing.   Respondents who already perform some in-
house testing would presumably be interested in a technique that could improve the cost, rapidity, 
accuracy or ease of performing these tests.   
 
Accuracy was ranked by far the most important attribute for a Rapid Diagnostic Method, with over 
60% of respondents rating this as the most important factor when selecting an RDM for their use.  
Speed, ease of use were ranked fairly equally by respondents as the next most important factors, with 
cost being ranked the fourth factor by 39% of respondents.   
 
Concerns about the accuracy of tests and the capital costs of initiating rapid testing were ranked as 
the greatest obstacles to adopting RDMs.  Despite these concerns, over 70% of respondents would be 
interested in using a suitable RDM as a “first stage” test in their business to verify processes.  Those 
who were interested in using RDMs in this fashion envisioned them as being useful in monitoring 
water, swabs and wash water, as well as raw materials and end products.  This is a wide range of 
potential uses, varying widely in the test materials themselves and would be difficult to achieve with 
one RDM alone. However, a RDM suitable for testing wash water and immersed swabs would cover 
a number of these process points and may have wide-ranging applications within the industry.  
 
The cost point at which RDMs would be valuable to businesses varied considerably, but over half of 
respondents felt a cost of $3 - $10 per test was acceptable.  Costs per test vary widely among currently 
commercially available RDMs, but there are significant economies of scale.  For this reason, a test that 
could be used at multiple points in the supply chain and widely in the industry would be preferable, 
in order to achieve as low a cost per test as possible.  
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The majority of respondents wanted a RDM capable of returning results in less than three hours.  
Given that enrichment or pre-sensing steps are necessary for a number of currently available RDMs 
(particularly those that test wash water or immersed swabs), this is an area that will need to be 
assessed further to ascertain if this is a realistic goal with current commercial technologies.  
 
The industry displays no clear preference for device type, with over 40% of respondents having no 
preference at all, meaning all types of RDMs can be considered at this stage.  Over half of respondents 
would prefer a quantitative output.   
 
There was a strong preference from respondents for a single RDM capable of detecting multiple 
pathogens, with over 70% of respondents preferring this.  Dependent on the type of device, this is 
more or less common in current commercial devices.  For example, some lab-on-a-chip devices are 
capable of detecting multiple pathogens in a single test, where in contrast most lateral flow dipstick-
type devices detect only a single pathogen.  As other factors such as accuracy and cost were deemed 
most important by the industry, this may be a less critical aspect to uptake.  
 
Most respondents indicated they would be interested in trialling a suitable RDM in their business in 
the future, which is encouraging.   
 
Overall, respondents would like to see an accurate, low-cost-per-test RDM, capable of returning a 
quantitative result on levels of Listeria, E. coli and Salmonella, ideally in less than three hours.  As 
testing wash water or immersed swabs negates the complicating factors involved in testing 
macerated produce samples, this may well be a good starting point for a RDM with industry wide 
applications.  The next step is to review the currently available tests meeting these parameters, with 
the aim of identifying a selection of tests suitable for trialling in the industry.  
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