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Public perception of medical 
detection dogs and other 
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The COVID-19 pandemic led to social restrictions, severely impacting many 
sectors, including the cultural and gastronomic sectors. To restore normality, 
various testing approaches were proposed, but public opinion and acceptance of 
these tests in Germany had not been investigated. Proposed solutions included 
antigen rapid diagnostic tests (Ag-RDTs), polymerase chain reaction (PCR) tests, 
and medical detection dogs. The aim of the current study was to assess public 
perceptions regarding the use of canines for SARS-CoV-2 detection. A feasibility 
study on SARS-CoV-2 detection using trained detection dogs was conducted 
among 2,802 concertgoers across four events. Participants aged 18 years and 
older, provided informed consent, shared their medical history, and completed a 
survey on various testing methods. They then underwent PCR testing, Ag-RDTs, 
and canine testing. After the concerts, 1,315 participants completed a follow-up 
survey about their experiences with the different testing systems. Before the 
concerts, 70% of respondents preferred using dogs for testing, with 32% favoring 
direct sniffing and 39% preferring sweat sample testing. After the concert, 72% 
still preferred canine testing, with 40% voting for direct sniffing and 32% for 
indirect sweat sample testing. Twenty-one percent preferred PCR testing before 
the concerts and 23% afterwards. Respondents also recommended deploying 
medical detection dogs at large events, such as concerts, and at transportation 
hubs. However, opinions were divided on their use for SARS-CoV-2 screening 
in schools. These results underscore the importance of context-specific testing 
strategies and standardized guidelines for canine detection. While many participants 
preferred direct sniffing, the sweat sample method emerged as a more practical 
and privacy-conscious alternative. The study provides valuable insights into public 
acceptance of various testing methods and emphasizes the potential of canine 
testing at large events. Clear guidelines and proper training of detection dogs 
will be crucial for future pandemic preparedness.

KEYWORDS

COVID-19, SARS-CoV-2 detection, medical detection dogs, opinion survey, antigen 
rapid tests, polymerase chain reaction, pandemic preparedness

Introduction

The COVID-19 pandemic led to significant changes worldwide. At its onset, the absence 
of a vaccine and accessible testing methodologies left populations vulnerable to SARS-CoV-2 
infection. In response, strict social restrictions were imposed, including lockdowns beginning 
in Germany on March 22, 2020, which prohibited public gatherings such as concerts, sports 
events, and family meetings (1, 2). These measures were accompanied by the rapid 
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development and deployment of various testing methodologies aimed 
at controlling viral transmission.

The resulting void in social interactions created challenges for 
many sectors, particularly the cultural and hospitality industries (3, 
4). To facilitate the safe reintegration of social activities, several 
strategies were introduced, including the use of Ag-RDTs, PCR 
tests, medical detection dogs, and the deployment of new vaccines 
(5–11). Despite high acceptance of testing technologies, studies 
revealed that uncertainty about eligibility, logistical issues such as 
accessing test sites, discomfort during sample extraction, and 
concerns about the consequences of a positive result were 
significant barriers to testing uptake (12, 13). In workplaces, 
temperature screening was introduced as a preventive measure, 
requiring employees to undergo checks before entering the 
premises (14, 15).

The PCR test, widely recognized as the gold standard for its 
exceptional sensitivity and specificity (7, 16–19), faces practical 
limitations in everyday use due to its reliance on sophisticated 
equipment, high costs, and the typical processing times of 1–2 days (17, 
20). While a more time-efficient variant is available, it still necessitates 
2–5 h to complete (21). The PCR test typically relies on nasopharyngeal 
or oropharyngeal swab samples, which require trained personnel for 
accurate and safe sample collection (22). Nasopharyngeal swabs 
involve the insertion of a long, flexible stick deep into the nasal cavity 
to collect viral material from the upper part of the throat caudal to the 
nose, while oropharyngeal swabs target the back of the throat via the 
mouth. Although effective, both techniques can cause discomfort, such 
as gagging, sneezing, or slight bleeding, especially in repeated testing 
contexts (23, 24). Pain and discomfort during testing procedures are 
well-documented barriers that contribute to lack of willingness and 
reduced participation in mass testing and research programs (25, 26). 
In Germany, as part of the citizen testing initiative, people had free 
access to testing centers that used Ag-RDTs (27, 28). As a result, the less 
reliable Ag-RDTs became more widely used (28), with PCR tests 
primarily employed to confirm or rule out SARS-CoV-2-positive rapid 
test results (27, 28). Rapid tests, while accessible, often created 
confusion around result interpretation and subsequent steps, such as 
self-isolation or returning to work, further emphasizing the need for 
clear communication and guidelines (28).

Further studies have reinforced the need for scalable, integrated 
diagnostic systems that combine high sensitivity with broad 
accessibility. This encompasses smartphone-compatible point-of-care 
technologies as well as innovative approaches such as AI-driven or 
sensor-based diagnostics (29).

To overcome some of the aforementioned limitations of these 
testing systems, many groups worldwide explored new testing methods 
such as canine medical detection (9–11, 30–36). Attracting interest from 
the World Health Organization (37), studies have shown that canine 
detection exhibits high sensitivity (approximately 85%) and specificity 
(up to 99%) in distinguishing acute SARS-CoV-2 infections from 
negatives (30, 33). Dogs were also effective in distinguishing samples 
from SARS-CoV-2-infected individuals from those infected with other 
respiratory pathogens (35), making them a versatile tool in pandemic 
management. In a feasibility study evaluating large-scale testing at 
concerts, dogs demonstrated a specificity of over 99% and a sensitivity 
of 82% (36). These results suggest that medical detection dogs are 
reliable in real-world scenarios, offering performance comparable to 
PCR tests and significantly surpassing Ag-RDTs (9, 33, 38, 39).

Moreover, the application of scent detection dogs was considerably 
more economical, demonstrating a substantial cost reduction 
compared to both PCR and Ag-RDTs (40).

COVID-19 vaccines became central to pandemic control; 
however, their impact depends not only on efficacy but also on rapid 
and widespread distribution. Barriers such as infrastructure 
limitations, cold chain logistics, vaccine hesitancy, and unequal access 
continue to constrain their effectiveness (41). Additionally host factors 
including age, sex, and comorbidities influence individual vaccine 
responses, complicating the implementation of uniform vaccination 
strategies (42). Heterologous vaccination regimens, such as mRNA 
boosters following vector-based vaccines, have demonstrated stronger 
immune responses and offer a practical solution during shortages (43).

This article presents the outcomes of a comprehensive public opinion 
survey conducted within the framework of the aforementioned feasibility 
study (36), aimed at gauging attendees’ perceptions and preferences 
regarding various SARS-CoV-2 testing methodologies used during the 
study. With the eventual conclusion of the COVID-19 pandemic, it is 
crucial to acknowledge the potential of medical detection dogs for future 
pandemics in our interconnected world (37). Understanding public 
attitudes and concerns regarding testing modalities is essential for 
crafting effective public health policies, optimizing events’ safety 
measures, and fostering public trust in these strategies.

Methods

Study design and ethics

As part of a feasibility study on SARS-CoV-2 detection using 
trained detection dogs (36), concert attendees were surveyed before 
and after the events. The study followed a three-phase design 
(Figure 1): first, participants visited a certified SARS-CoV-2 testing 
center, where they underwent both PCR and antigen testing and 
completed an initial questionnaire. Second, eligible individuals 
attended one of four concerts and, prior to admission, provided a 
sweat sample from the crook of the arm (antecubital fossa), which was 
screened for SARS-CoV-2 by trained detection dogs (Figure 2). Third, 
after the event, participants were invited to complete a follow-up 
questionnaire at home, reflecting on their experience and perceptions 
of the testing methods.

The study was conducted in compliance with the ethical standards 
outlined by the Declaration of Helsinki and received approval from 
the local Ethics Committee of Hannover Medical School (MHH) 
(ethics consent numbers 9042_BO_K_2020 and 9940_BO_S_2021). 
Both the study and the concerts were officially authorized by local 
health and regulatory authorities. Written informed consent was 
obtained from all participants prior to sample collection, and animal 
testing was approved by the German Armed Forces.

Pre-concert testing and initial data 
collection

Initially, all participants visited a certified SARS-CoV-2 testing 
center. There, they provided written informed consent, underwent 
antigen rapid diagnostic testing (Ag-RDTs) and PCR testing, and 
completed a preliminary questionnaire.

https://doi.org/10.3389/fpubh.2025.1641243
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Zacharias et al.� 10.3389/fpubh.2025.1641243

Frontiers in Public Health 03 frontiersin.org

Questionnaire 1: pre-concert assessment

The initial questionnaire consisted of two sections: the first 
gathered general demographic and medical data relevant for 
evaluating canine detection performance, including age, gender, 
vaccination status, medical history, and current medications. The 
second section addressed participants’ perceptions of different SARS-
CoV-2 testing methods, such as canine detection, PCR tests, Ag-RDTs 
(at official testing centers), and self-administered Ag-RDTs. 
Participants rated their level of confidence in each method on a five-
point Likert scale ranging from 1 (full confidence/completely agree) 
to 5 (no confidence/completely disagree).

A total of 4,124 individuals responded to the first questionnaire, 
although not all who registered for the concerts ultimately 

attended. To qualify, attendees had to be at least 18 years old and 
reserve free personalized tickets. Individuals involved in the 
training phase of the detection dogs were excluded to avoid 
potential recognition bias.

Concert attendance

A total of 2,802 concert-goers attended one of four concerts, 
which were held 5–8 days apart. Attendance varied across events: 466 
participants attended the first concert, 640 at the second, 678 at the 
third, and 1,018 at the final event. Prior to entry, all participants 
provided a sweat sample from the crook of the arm, which was 
screened for SARS-CoV-2 by trained medical detection dogs.

FIGURE 1

Schematic overview of the study design in chronological order from left to right. PCR, Ag-RDT, and Questionnaire 1 (Q1) were completed at a certified 
testing center. Upon arrival at the concert venue, participants provided a sweat sample, which was analysed for SARS-CoV-2 by trained detection dogs. 
Admission to the concert area was granted following a negative result. After the event, Questionnaire 2 (Q2) was completed at home via email.

FIGURE 2

A trained detection dog at work at the concert.
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Questionnaire 2: post-concert assessment

Following the concerts, a second questionnaire was distributed 
via email to participants, allowing them to reflect on their experience 
with the canine detection process. This survey included basic 
demographic items to support analysis and focused on participants’ 
views regarding the broader use of detection dogs for 
COVID-19 detection.

Respondents were asked where they would consider the 
deployment of detection dogs appropriate, with options including 
airports, schools, healthcare settings, sporting events, and workplaces. 
Additional questions assessed participants’ willingness to be tested by 
a dog, preferences regarding direct contact versus indirect testing, and 
their confidence in each testing method.

A total of 1,315 individuals completed the second questionnaire. 
In accordance with ethical and General Data Protection Regulation 
standards, responses to this follow-up survey were anonymous.

Data analysis

Descriptive statistics were used to analyze the data, and only fully 
completed responses were included to ensure accuracy. Data were 
organized using Microsoft® Excel® for Microsoft 365 MSO (Version 
2,504, Build 16.0.18730.20186, 64-bit), part of the Microsoft 365 Apps 
for Enterprise suite (Microsoft Corporation, Redmond, WA, USA), 
facilitating efficient visualization and analysis of key trends.

Confidence intervals for proportions were calculated using the 
binomial method via an online tool from Sample-Size.net (https://
sample-size.net/confidence-interval-proportion/), based on JavaScript 
functions developed by John C. Pezzullo.

Results

Characterization of participants

The study included a diverse group of respondents across 
gender and age categories (see Table  1). A total of 5,439 
questionnaires were completed, with 4,124 before the events and 
1,315 afterwards. The majority of participants were between 21 
and 40 years of age, followed by those aged 41–65. Responses 
were received from male and female participants, and a small 
number of participants identifying as diverse, with some 
individuals omitting gender or age information. Table 1 provides 
a detailed breakdown of responses by gender and age across both 
time points.

The demographic distribution in Table 1 shows that the majority 
of participants were between 21 and 40 years old, accounting for 
58.75% before the concert and 55.13% afterwards. This age group was 
followed by individuals aged 41–65. Across all age categories, female 
respondents made up the largest proportion.

Preferences for different COVID-19 testing 
methods

Before a concert, 8.54% preferred Ag-RDTs, 21.07% PCR test, 
31.55% direct sniffing by a detection dog, and 38.85% the indirect 
sweat sample test using a detection dog. After the concert, these 
preferences shifted, with only 1.9% opting for Ag-RDTs, 22.51% 
for PCR test, 40% for direct sniffing by the dogs, and 32.32% for 
indirect sweat sample test using a detection dog. 3.27% refrained 
from expressing an opinion. These results (Table 2) are visualized 

TABLE 1  Characterization of participating individuals.

Age (in years) Gender Pre concert Post concert

Counts Percentage Counts Percentage

<20

116 2.81% 57 4.33%

Diverse 1 0.02% 1 0.08%

Male 31 0.75% 20 1.52%

Female 84 2.04% 38 2.89%

No answer 0 0.00% 18 1.37%

21–40

2,423 58.75% 725 55.13%

Diverse 2 0.05% 0 0.00%

Male 895 21.70% 236 17.95%

Female 1,526 37.00% 489 37.19%

41–65

1,538 37.29% 513 39.01%

Diverse 2 0.05% 0.00%

Male 594 14.40% 183 13.92%

Female 942 22.84% 330 25.10%

>65

47 1.14% 10 0.76%

Male 28 0.68% 8 0.61%

Female 19 0.46% 2 0.15%

Total 4,124 100% 1,315 100%

https://doi.org/10.3389/fpubh.2025.1641243
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in Figures  3A,B and demonstrate a marked increase in the 
preference for direct sniffing after concert participation (+8.45%), 
while the preference for sweat samples slightly declined (−6.53%) 
and a sharp drop in was observed preference for the Ag-RDTs 
(−6,64%).

Confidence in PCR testing before and after 
the concert

The questionnaire prior to the concert revealed that PCR tests were 
highly acknowledged, with 47.62% of participants having a high level of 

TABLE 2  Preferences for different COVID-19 testing methods before and after the concerts.

Strategy Pre concert Post concert

Counts Percentage Lower CI Upper CI Counts Percentage Lower CI Upper CI

Ag-RDT 352 8.54% 7.70% 9.43% 25 1.90% 1.23% 2.79%

PCR test 869 21.07% 19.84% 22.35% 296 22.51% 20.28% 24.87%

Direct sniffing by a 

detection dog
1,301 31.55% 30.13% 32.99% 526 40.00% 37.34% 42.71%

Sweat sample test 

using a detection dog
1,602 38.85% 37.35% 40.35% 425 32.32% 29.79% 34.92%

No answer 0 0% 0% 0% 43 3.27% 2.38% 4.38%

Total 4,124 100.00% 1,315 100.00%

FIGURE 3

(A) Preferred testing methods before the concert in percentage: No answer (gray), Ag-RDTs (yellow), PCR test (red), indirect test using a detection dog 
(light green), and direct sniffing by a detection dog (green). (B) Preferred test methods after he concert in percentage: No Answer (gray), Ag-RDTs 
(yellow), PCR test (red), indirect test using a detection dog (light green), and direct sniffing by a detection dog (green).
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FIGURE 4

Confidence of the participants considering the PCR testing method before (orange) and after (blue) the concert in percentage.

trust in them, and an additional 39.38% considering them reliable 
(Table 3). In contrast, 1.24% of participants had little confidence, and only 
0.32% had no confidence in PCR tests, while 11.45% were neutral.

Following the concert, only 0.23% of respondents reported having no 
confidence in PCR tests, while 0.84% expressed little confidence. A 
neutral stance was held by 9.05%, whereas 39.54% regarded PCR tests as 
reliable and 47.30% considered them highly reliable. An additional 3.04% 
chose not to provide an opinion. These results are detailed in Table 3, 
which presents a breakdown of confidence levels in PCR testing before 
and after the concert, and are illustrated in Figure 4, providing a visual 
representation of participants’ responses during both phases of the study.

Shifts in perception of dogs as a COVID-19 
testing method pre- and post-concert

Participants were presented with multiple questions regarding 
detection dogs. They were asked both before and after the concert 
whether they considered detection dogs suitable for identifying SARS-
CoV-2 infected individuals and how much confidence they had in this 
method (Figure  5 and Table  4). Additionally, participants were 

questioned about whether their attitudes had changed after experiencing 
the entry procedure at the concert (Figure 6 and Table 4) and where they 
believed the use of detection dogs would be appropriate (Figure 7).

Before the concert
Among participants, 38.41% considered detection dogs highly 

suitable for identifying SARS-CoV-2 infections, while 43.77% deemed 
them suitable. A neutral stance was held by 17.8%, with 0.61% 
regarding the dogs as somewhat unsuitable and 0.41% opposing their 
use entirely. These perceptions aligned closely with participants’ 
confidence in the reliability of detection dogs. Specifically, 17.10% 
rated the dogs as very reliable, 41.63% as reliable, and 38.07% 
remained neutral. In contrast, 2.79% found the dogs somewhat 
unreliable, and 0.41% expressed no confidence in them.

After the concert
Confidence rose significantly: 47.91% rated detection dogs as very 

reliable and 41.83% as reliable. Neutral responses decreased to 7.15%, 
and less than 1% were doubtful. In terms of suitability, 70.34% rated 
dogs as highly suitable, and 24.64% as suitable, an overall positive 
rating of 94.98%.

TABLE 3  Attendees confidence in polymerase chain reaction test before and after the concerts.

Pre concert Post concert

Counts Percentage Lower CI Upper CI Counts Percentage Lower CI Upper CI

No answer 0 0.00% 0.00% 0.00% 40 3.04% 2.18% 4.12%

No confidence 13 0.32% 0.17% 0.54% 3 0.23% 0.05% 0.67%

Little 

confidence
51 1.24% 0.92% 1.62% 11 0.84% 0.42% 1.49%

Neutral 472 11.45% 10.49% 12.46% 119 9.05% 7.55% 10.73%

Confidence 1,624 39.38% 37.88% 40.89% 520 39.54% 36.89% 42.25%

High 

confidence
1964 47.62% 46.09% 49.16% 622 47.30% 44.57% 50.04%

Total 4,124 100% 1,315 100%

https://doi.org/10.3389/fpubh.2025.1641243
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FIGURE 5

Opinion of the participants regarding their confidence level (above) and the suitability (below) regarding detection dogs as a testing method before 
(orange) and after (blue) the concert in percentage.

TABLE 4  Opinions on suitability, confidence level and changes in confidence level of attendees concerning detection dogs.

Pre concert Post concert

Counts Percentage Lower CI Upper CI Counts Percentage Lower CI Upper CI

No answer 0 0.00% 0.00% 0.00% 13 0.99% 0.53% 1.68%

Unsuitable 17 0.41% 0.24% 0.66% 0 0.00% 0.00% 0.00%

Low suitability 25 0.61% 0.39% 0.89% 4 0.30% 0.08% 0.78%

Neutral 693 16.80% 15.67% 17.98% 49 3.73% 2.77% 4.90%

Suitable 1805 43.77% 42.25% 45.30% 324 24.64% 22.33% 27.06%

Highly suitable 1,584 38.41% 36.92% 39.91% 925 70.34% 67.79% 72.80%

Total 4,124 100.00% 1,315 100.00%

No answer 0 0.00% 0.00% 0.00% 36 2.74% 1.92% 3.77%

No confidence 17 0.41% 0.24% 0.66% 1 0.08% 0.00% 0.42%

Little 

confidence
115 2.79% 2.31% 3.34% 4 0.30% 0.08% 0.78%

Neutral 1,570 38.07% 36.58% 39.57% 94 7.15% 5.81% 8.68%

Confidence 1717 41.63% 40.12% 43.16% 550 41.83% 39.14% 44.55%

High 

confidence
705 17.10% 15.96% 18.28% 630 47.91% 45.18% 50.65%

Total 4,124 100% 1,315 100%

No answer 58 4.41% 3.37% 5.66%

Decreased 

confidence level
1 0.08% 0.00% 0.42%

Stable 

confidence level
447 33.99% 31.43% 36.62%

Increased 

confidence level
809 61.52% 58.83% 64.16%

Total 1,315 100%
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FIGURE 7

Respondents’ opinions on potential deployment locations for sniffer dogs with three response options: yes (blue), no (red), and neutral (gray).

Changes in confidence
Following the concert, 61.52% of participants reported increased 

confidence in the use of trained detection dogs, while 33.99% stated 
their confidence remained unchanged, and only 0.08% reported a 
decrease (Table 4).

Opinions on the use of detection dogs in various 
settings

Table  5 and Figure  7 provide a detailed overview of public 
attitudes regarding the appropriate settings for the use of detection 
dogs. The findings reveal strong support for their deployment in 

large-scale, high-traffic public venues. Specifically, 88.82% of 
respondents endorsed their use at airports, ports, and train stations, 
while similarly high levels of approval were reported for cultural 
events (88.21%) and sporting events (80.99%). These results suggest a 
broad public consensus that canine testing is both appropriate and 
desirable in contexts where efficient screening and crowd management 
are critical.

In contrast, opinions were notably more divided when it came 
to more sensitive or intimate environments. In educational 
settings such as schools and universities, support dropped to 
45.86%, with a slight majority (51.86%) expressing opposition. A 
similar pattern emerged for healthcare-related contexts: while 

FIGURE 6

Stability of participants’ confidence level regarding detection dogs as a SARS-CoV-2 testing method. Increased confidence level (blue), stable 
confidence level (orange), decreased confidence level (red), and no answer (gray).
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TABLE 5  Opinions of the participants regarding various potential application areas for detection dogs as a detection method.

Location Age Yes Neutral No Total

Counts Percentage Lower 
CI

Upper 
CI

Counts Percentage Lower 
CI

Upper 
CI

Counts Percentage Lower 
CI

Upper 
CI

Counts Percentage Lower 
CI

Upper 
CI

At home <20 years 7 0.53% 0.21% 1.09% 1 0.08% 0.00% 0.42% 49 3.73% 2.77% 4.90% 57 4.33% 3.30% 5.58%

21–40 years 30 2.28% 1.54% 3.24% 16 1.22% 0.70% 1.97% 679 51.63% 48.90% 54.37% 725 55.13% 52.40% 57.85%

41–65 years 14 1.06% 0.58% 1.78% 3 0.23% 0.05% 0.67% 496 37.72% 35.09% 40.40% 513 39.01% 36.36% 41.71%

>65 years 0 0.00% 0.00% 0.00% 0 0.00% 0.00% 0.00% 10 0.76% 0.37% 1.39% 10 0.76% 0.37% 1.39%

Empty 0 0.00% 0.00% 0.00% 10 0.76% 0.37% 1.39% 0 0.00% 0.00% 0.00% 10 0.76% 0.37% 1.39%

Total 51 3.88% 2.90% 5.07% 30 2.28% 1.54% 3.24% 1,234 93.84% 92.40% 95.08% 1,315 100.00%

Hotel <20 years 12 0.91% 0.47% 1.59% 1 0.08% 0.00% 0.42% 44 3.35% 2.44% 4.47% 57 4.33% 3.30% 5.58%

22–40 years 132 10.04% 8.47% 11.79% 16 1.22% 0.70% 1.97% 577 43.88% 41.17% 46.61% 725 55.13% 52.40% 57.85%

42–65 years 87 6.62% 5.33% 8.10% 3 0.23% 0.05% 0.67% 423 32.17% 29.65% 34.77% 513 39.01% 36.36% 41.71%

>65 years 1 0.08% 0.00% 0.42% 0 0.00% 0.00% 0.00% 9 0.68% 0.31% 1.30% 10 0.76% 0.37% 1.39%

Empty 0 0.00% 0.00% 0.00% 10 0.76% 0.37% 1.39% 0 0.00% 0.00% 0.00% 10 0.76% 0.37% 1.39%

Total 232 17.64% 15.62% 19.81% 30 2.28% 1.54% 3.24% 1,053 80.08% 77.81% 82.20% 1,315 100.00%

Conference <20 years 18 1.37% 0.81% 2.15% 1 0.08% 0.00% 0.42% 38 2.89% 2.05% 3.95% 57 4.33% 3.30% 5.58%

23 –40 years 210 15.97% 14.03% 18.06% 16 1.22% 0.70% 1.97% 499 37.95% 35.32% 40.63% 725 55.13% 52.40% 57.85%

43–65 years 124 9.43% 7.90% 11.14% 3 0.23% 0.05% 0.67% 386 29.35% 26.90% 31.90% 513 39.01% 36.36% 41.71%

>65 years 1 0.08% 0.00% 0.42% 0 0.00% 0.00% 0.00% 9 0.68% 0.31% 1.30% 10 0.76% 0.37% 1.39%

Empty 0 0.00% 0.00% 0.00% 10 0.76% 0.37% 1.39% 0 0.00% 0.00% 0.00% 10 0.76% 0.37% 1.39%

Total 353 26.84% 24.46% 29.33% 30 2.28% 1.54% 3.24% 932 70.87% 68.34% 73.32% 1,315 100.00%

At work <20 years 13 0.99% 0.53% 1.68% 1 0.08% 0.00% 0.42% 43 3.27% 2.0.38% 4.38% 57 4.33% 3.30% 5.58%

24–40 years 93 7.07% 5.75% 8.59% 16 1.22% 0.70% 1.97% 616 46.84% 44.12% 49.58% 725 55.13% 52.40% 57.85%

44–65 years 64 4.87% 3.77% 6.17% 3 0.23% 0.05% 0.67% 446 33.92% 31.36% 36.55% 513 39.01% 36.36% 41.71%

>65 years 0 0.00% 0.00% 0.00% 0 0.00% 0.00% 0.00% 10 0.76% 0.37% 1.39% 10 0.76% 0.37% 1.39%

Empty 0 0.00% 0.00% 0.00% 10 0.76% 0.37% 1.39% 0 0.00% 0.00% 0.00% 10 0.76% 0.37% 1.39%

Total 170 12.93% 11.16% 14.86% 30 2.28% 1.54% 3.24% 1,115 84.79% 82.73% 86.69% 1,315 100.00%

Police, fire 

department

<20 years 20 1.52% 0.93% 2.34% 1 0.08% 0.00% 0.42% 36 2.74% 1.92% 3.77% 57 4.33% 3.30% 5.58%

25–40 years 240 18.25% 16.20% 20.45% 16 1.22% 0.70% 1.97% 469 35.67% 33.07% 38.32% 725 55.13% 52.40% 57.85%

45–65 years 167 12.70% 10.95% 14.62% 3 0.23% 0.05% 0.67% 343 26.08% 23.73% 28.55% 513 39.01% 36.36% 41.71%

>65 years 3 0.23% 0.05% 0.67% 0 0.00% 0.00% 0.00% 7 0.53% 0.21% 1.09% 10 0.76% 0.37% 1.39%

Empty 0 0.00% 0.00% 0.00% 10 0.76% 0.37% 1.39% 0 0.00% 0.00% 0.00% 10 0.76% 0.37% 1.39%

Total 430 32.70% 30.17% 35.31% 30 2.28% 1.54% 3.24% 855 65.02% 62.37% 67.60% 1,315 100.00%

(Continued)
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TABLE 5  (Continued)

Location Age Yes Neutral No Total

Counts Percentage Lower 
CI

Upper 
CI

Counts Percentage Lower 
CI

Upper 
CI

Counts Percentage Lower 
CI

Upper 
CI

Counts Percentage Lower 
CI

Upper 
CI

Hospitals <20 years 24 1.83% 1.17% 2.70% 1 0.08% 0.00% 0.42% 32 2.43% 1.67% 3.42% 57 4.33% 3.30% 5.58%

26–40 years 290 22.05% 19.84% 24.39% 16 1.22% 0.70% 1.97% 419 31.86% 29.35% 34.46% 725 55.13% 52.40% 57.85%

46–65 years 215 16.35% 14.39% 18.46% 3 0.23% 0.05% 0.67% 295 22.43% 20.20% 24.79% 513 39.01% 36.36% 41.71%

>65 years 2 0.15% 0.02% 0.55% 0 0.00% 0.00% 0.00% 8 0.61% 0.26% 1.19% 10 0.76% 0.37% 1.39%

Empty 0 0.00% 0.00% 0.00% 10 0.76% 0.37% 1.39% 0 0.00% 0.00% 0.00% 10 0.76% 0.37% 1.39%

Total 531 40.38% 37.71% 43.09% 30 2.28% 1.54% 3.24% 754 57.34% 54.61% 60.03% 1,315 100.00%

School, 

university

<20 years 30 2.28% 1.54% 3.24% 1 0.08% 0.00% 0.42% 26 1.98% 1.30% 2.88% 57 4.33% 3.30% 5.58%

27–40 years 327 24.87% 22.55% 27.30% 16 1.22% 0.70% 1.97% 382 29.05% 26.61% 31.59% 725 55.13% 52.40% 57.85%

47–65 years 242 18.40% 16.34% 20.61% 3 0.23% 0.05% 0.67% 268 20.38% 18.23% 22.66% 513 39.01% 36.36% 41.71%

>65 years 4 0.30% 0.08% 0.78% 0 0.00% 0.00% 0.00% 6 0.46% 0.17% 0.99% 10 0.76% 0.37% 1.39%

Empty 0 0.00% 0.00% 0.00% 10 0.76% 0.37% 1.39% 0 0.00% 0.00% 0.00% 10 0.76% 0.37% 1.39%

Total 603 45.86% 43.14% 48.59% 30 2.28% 1.54% 3.24% 682 51.86% 49.12% 54.60% 1,315 100.00%

Nursing 

homes

<20 years 28 2.13% 1.42% 3.06% 1 0.08% 0.00% 0.42% 28 2.13% 1.42% 3.06% 57 4.33% 3.30% 5.58%

28–40 years 341 25.93% 23.58% 28.39% 16 1.22% 0.70% 1.97% 368 27.98% 25.57% 30.50% 725 55.13% 52.40% 57.85%

48–65 years 242 18.40% 16.34% 20.61% 3 0.23% 0.05% 0.67% 268 20.38% 18.23% 22.66% 513 39.01% 36.36% 41.71%

>65 years 4 0.30% 0.08% 0.78% 0 0.00% 0.00% 0.00% 6 0.46% 0.17% 0.99% 10 0.76% 0.37% 1.39%

Empty 0 0.00% 0.00% 0.00% 10 0.76% 0.37% 1.39% 0 0.00% 0.00% 0.00% 10 0.76% 0.37% 1.39%

Total 615 46.77% 44.04% 49.51% 30 2.28% 1.54% 3.24% 670 50.95% 48.21% 53.69% 1,315 100.00%

Sport events <20 years 47 3.57% 2.64% 4.72% 1 0.08% 0.00% 0.42% 9 0.68% 0.31% 1.30% 57 4.33% 3.30% 5.58%

29–40 years 577 43.88% 41.17% 46.61% 16 1.22% 0.70% 1.97% 132 10.04% 8.47% 11.79% 725 55.13% 52.40% 57.85%

49–65 years 436 33.16% 30.61% 35.77% 3 0.23% 0.05% 0.67% 74 5.63% 4.44% 7.01% 513 39.01% 36.36% 41.71%

>65 years 5 0.38% 0.12% 0.89% 0 0.00% 0.00% 0.00% 5 0.38% 0.12% 0.89% 10 0.76% 0.37% 1.39%

Empty 0 0.00% 0.00% 0.00% 10 0.76% 0.37% 1.39% 0 0.00% 0.00% 0.00% 10 0.76% 0.37% 1.39%

Total 1,065 80.99% 78.76% 83.08% 30 2.28% 1.54% 3.24% 220 16.73% 14.75% 18.86% 1,315 100.00%

(Continued)
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40.38% supported the use of detection dogs in hospitals and 
46.77% in nursing homes, a larger proportion of respondents 
opposed their presence in these settings (57.34% and 50.95%, 
respectively). These figures may reflect concerns around patient 
vulnerability, medical privacy, or ethical considerations associated 
with deploying dogs in spaces involving heightened emotional or 
physical sensitivity.

Support declined even further for professional and private 
domains. Only 32.7% supported their use in police or fire departments, 
while just 12.93% considered workplaces appropriate venues. Hotels 
received 17.64% approval, and home testing was overwhelmingly 
rejected, with a mere 3.88% support and 93.84% in opposition. This 
sharp contrast underscores a reluctance to accept canine testing in 
contexts perceived as private or intrusive, likely driven by concerns 
over privacy, appropriateness, and practicality.

Perceptions of ag-RDTs

Before the concert, 9.65% of participants found Ag-RDTs very 
reliable, while 50.99% considered it reliable. A neutral stance was 
taken by 29.05, 9.29% expressed little confidence, and 1.02% reported 
no confidence in the method.

After the concert, the responses showed slight variations. Only 
5.25% rated Ag-RDTs as very reliable, while 31.94% deemed it reliable. 
Neutral opinions increased to 45.17%, with 12.7% expressing little 
confidence and 1.9% having no confidence in the testing. Additionally, 
3.04% of participants refrained from providing an opinion. The results 
are presented in Table 6 and visualized in Figure 8.

Perceptions of ag-RDT self-testing

Before the concert, 1.41% of participants considered Ag-RDT self-
testing very reliable, while 22.28% deemed it reliable. A neutral stance 
was taken by 39.38%, whereas 28.73% found it somewhat unreliable, 
and 8.2% expressed no confidence in the method.

After the concert, perceptions showed a slight shift. Only 1.37% 
of participants considered Ag-RDT self-testing as very reliable, while 
13.38% considered it reliable. Neutral opinions increased to 49.05%. 
In contrast, 23.88% expressed little confidence, and 9.28% reported no 
confidence. Additionally, 3.04% of participants refrained from 
answering the question. These results are displayed in Table 7 and 
illustrated in Figure 9.

Discussion

The results of this study provide valuable insights into public 
perceptions of various COVID-19 testing methods in the context of 
concert settings, offering essential guidance for shaping public health 
policies and optimizing event safety planning for a future pandemic. 
Canine medical detection had a higher acceptance rate than more 
traditional testing strategies, such as PCR and antigen-based test 
systems, reflecting a shift toward more innovative, potentially efficient, 
and less intrusive methods.

The demographics in Table 1 indicate a predominantly young and 
gender-diverse sample set, which may explain the generally high T
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acceptance of innovative testing approaches like medical 
detection dogs.

These preferences for different COVID-19 testing methods 
(Table 2) are visualized in Figures 3A,B and demonstrate a marked 
increase in the preference for direct sniffing after concert participation 
(+8.45%), while the preference for sweat samples slightly declined 

(−6.53%). The sharp drop in preference for Ag-RDTs (−6.64%) 
suggests decreased trust after experiencing different methods. This 
shift underscores increased public confidence in canine testing, 
especially direct sniffing, following real-world exposure.

The statistical analyses presented in Tables 2, 4 confirm a 
notable increase in both trust and preference for canine detection 

TABLE 6  Confidence levels in Ag-RDTs in text centers before and after the concerts.

Pre concert Post concert

Counts Percentage Lower CI Upper CI Counts Percentage Lower CI Upper CI

No answer 0 0.00% 0.00% 0.00% 40 3.04% 2.18% 4.12%

No confidence 42 1.02% 0.73% 1.37% 25 1.90% 1.23% 2.79%

Little 

confidence
383 9.29% 8.42% 10.21% 167 12.70% 10.95% 14.62%

Neutral 1,198 29.05% 27.67% 30.46% 594 45.17% 42.46% 47.91%

Confidence 2,103 50.99% 49.46% 52.53% 420 31.94% 29.42% 34.54%

High 

confidence
398 9.65% 8.77% 10.59% 69 5.25% 4.11% 6.59%

Total 4,124 100% 1,315 100%

FIGURE 8

Confidence of the participants in the Ag-RDTs at an official test center before (orange) and after (blue) the concert in percentage.

TABLE 7  Confidence levels in Ag-RDTs used as self-tests before and after the concerts.

Pre concert Post concert

Counts Percentage Lower CI Upper CI Counts Percentage Lower CI Upper CI

No answer 0 0.00% 0.00% 0.00% 40 3.04% 2.18% 4.12%

No confidence 338 8.20% 7.38% 9.08% 122 9.28% 7.76% 10.98%

Little 

confidence
1,185 28.73% 27.36% 30.14% 314 23.88% 21.60% 26.28%

Neutral 1,624 39.38% 37.88% 40.89% 645 49.05% 46.31% 51.79%

Confidence 919 22.28% 21.02% 23.59% 176 13.38% 11.59% 15.34%

High 

confidence
58 1.41% 1.07% 1.81% 18 1.37% 0.81% 2.15%

Total 4,124 100% 1,315 100%
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following the concert. Preference for dog-based testing rose from 
70.4% to 72.32%, and trust in detection dogs increased 
significantly from 82.18% to 94.98% (Table  4), with 
non-overlapping confidence intervals indicating a statistically 
meaningful shift. The increase in preference for direct sniffing 
(from 31.55% to 40%; Table 2) suggests growing acceptance of this 
less privacy-protective method, likely due to its speed and 
simplicity. Nevertheless, sweat sample testing remained a widely 
accepted alternative among participants who preferred indirect 
contact. These findings suggest that firsthand experience may 
enhance public confidence in innovative diagnostic approaches 
such as canine detection.

The study also examined participants’ confidence in PCR 
testing, which remained consistently high at approximately 87% 
both before and after the concert (Table 3). Overall, trust in PCR 
tests showed remarkable stability, with participants maintaining a 
strong belief in their reliability throughout. This enduring 
confidence underscores PCR’s continued status as the gold 
standard in testing, despite the growing interest in canine-
based methods.

Confidence in Ag-RDTs at test centers (Table  6) and self-
testing (Table  7) plummeted from nearly two out of three 
participants expressing “confidence” or “high confidence” to just 
about one out of three after the concert. Similarly, confidence in 
self-testing dropped from 23.69% to 14.75%. In both cases, 
“neutrality” increased substantially post-concert, indicating that 
participants became more hesitant about the reliability of these 
methods. These findings highlight a decline in trust in antigen-
based strategies after experiencing the different testing strategies, 
further emphasising the growing preference for PCR and 
innovative methods like canine medical detection (5, 6, 10, 16).

This public shift in trust is consistent with earlier concerns 
regarding Ag-RDTs’ variable sensitivity and the logistical 
complexity of PCR workflows. Priyanka, Choudhary et al. (43) 
emphasized that while PCR is diagnostically superior, its high 
cost, time requirement, and technical infrastructure limit 

widespread, real-time application (29). Innovative alternatives 
such as Point-of-Care Testing and canine detection were thus 
proposed as scalable, rapid solutions.

Impact of context and settings

The study further explored the public opinion about the use of 
detection dogs in different environments (Table 5). Strong support for 
canine testing was found in high-traffic public settings such as 
airports, train stations, and ports, where 88.82% of participants 
considered it an appropriate method. This widespread acceptance 
indicates that canine testing is viewed as both practical and effective 
in public settings, particularly at venues with high foot traffic. 
However, opinions were more divided regarding schools and 
universities, with support varying by demographic background. 
Notably, younger participants were more in supportive of the use of 
detection dogs in educational institutions.

Similarly ambivalent were the responses concerning nursing 
homes: 46.77% supported the use of detection dogs in these settings, 
while 50.95% were opposed and 2.28% remained neutral. This split 
opinion suggests that while some see potential benefits in such 
environments, concerns about privacy, vulnerability of residents, or 
appropriateness may temper broader acceptance.

In contrast, the study found limited support for using detection 
dogs in more personal settings—at home, with only 3.88% of 
participants considering it appropriate, and in hotels (17.64%). This 
preference likely stems from privacy concerns and the desire for 
testing to occur in more controlled, professional environments. The 
reluctance toward home-based testing likely reflects fears of 
invasiveness or the discomfort of interacting with dogs in 
private spaces.

These findings underscore the importance of contextual 
appropriateness for public acceptance of canine-based screening 
programs. While detection dogs are generally well accepted in public, 
anonymous, and security-oriented environments, their deployment in 

FIGURE 9

Confidence of the participants in Ag-RD Self-Tests before (orange) and after (blue) the concert in percentage.
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personal, institutional, or domestic settings remains more contentious. 
Accordingly, the success of future implementations will depend not 
only on diagnostic performance, but also on alignment with societal 
expectations, perceived intrusiveness, and logistical feasibility.

Cultural and historical influences on 
perceptions

The present study’s results also underscore the profound 
impact of cultural background on perceptions of canine testing. 
Notably, our findings concur with those of Grandjean et al. (44), 
who reported similar trends of support for detection dogs in public 
settings across multiple countries in 2023. However, cultural 
attitudes toward canine detection varied significantly, with 
countries such as Russia and China exhibiting notably lower levels 
of acceptance (33% and 11.1%, respectively). This disparity can 
be  attributed, in part, to differing societal experiences with 
animals, particularly in surveillance contexts and regarding dogs 
as companion animals. Conversely, Western countries such as 
Germany and France demonstrated higher levels of support (81.1% 
and 81.4%, respectively), underscoring the complex interplay 
between cultural background and perceptions of canine testing.

In Germany, the use of detection dogs may face specific challenges 
due to historical associations with animals in surveillance and control. 
During World War II and under the East German regime, dogs, 
particularly German Shepherds, were used by authorities for state control 
and surveillance (45–47). This could evoke negative memories, 
particularly among older generations. Notwithstanding these historical 
associations, 40% of participants in the study expressed a preference for 
direct sniffing, while the sweat sample variant received an acceptance rate 
of 32.2%. The sweat sample method, although slightly less time-efficient 
than direct sniffing, is less invasive and more considerate of privacy and 
individual preferences, such as concerns about allergies, fear of dogs, or 
discomfort with direct contact and data protection. Moreover, the effort 
involved in collecting a sweat sample is comparable to that of an Ag-RDT, 
avoiding the more uncomfortable aspects associated with sampling from 
the nose or throat, making it a more acceptable alternative for many.

Potential sampling bias may exist, as participants were informed 
in advance about the testing modalities used, which may have 
increased their openness to innovative testing methods. Furthermore, 
as concert-goers, the participants might inherently be more receptive 
to such approaches. Additionally, individuals attending an event 
featuring canine testing are likely more predisposed to accept this 
method compared to the general population. While the findings 
provide valuable insights into public attitudes toward canine testing, 
they should be interpreted with caution and not generalized to the 
broader German population without further studies involving a more 
representative sample.

Impact on public health policy

The study’s findings are crucial for shaping public health policy, 
particularly when developing testing strategies for large public events. 
The high level of support for canine testing suggests it could offer a 
viable alternative or complement to traditional methods like PCR and 
Ag-RDTs, especially in situations where speed, cost, and efficiency are 

key. The increased trust in detection dogs—especially after direct 
exposure at public events—demonstrates their potential for mass 
testing at large gatherings such as concerts, festivals, and other 
crowded occasions.

In comparison to PCR tests, which are more time-consuming 
and expensive (40, 48), detection dogs offer a faster and more 
efficient solution for high-traffic events, providing real-time 
detection that accelerates the testing process (11, 36). When scaled 
to large test numbers, detection dogs also prove to be more cost-
effective than Ag-RDTs, and significantly cheaper than PCR 
testing (40).

Additionally, their sensitivity is often higher than that of 
laboratory tests, making them a reliable alternative for mass 
screenings, where quick and accurate results are essential (6, 38, 39).

However, as Priyanka, Choudhary et  al. (43) argue, testing 
methods alone are insufficient without effective rollout and 
implementation strategies (41). Even highly efficacious interventions, 
such as vaccines, must be deployed rapidly and broadly to achieve the 
desireds population-level impact. This insight similarly implies to 
canine testing: beyond demonstrating effectiveness, success depends 
on public trust, strategic communication, and logistical feasibility.

These findings imply that a combination of testing methods may 
prove optimal in various contexts.

Explosive Detection Dog teams are already used at mass events, 
and the DIN SPEC 77201 was developed to provide a recognized 
quality standard and improved training methods (49).

Establishing EU guidelines for medical detection dogs, 
particularly for pandemic-related mass screenings, would ensure their 
reliable and consistent deployment (33), much like the standards for 
EDDs. Standardized regulations are crucial for ensuring the 
acceptance and effectiveness of medical detection dogs across various 
settings, maintaining public confidence, and supporting the broader 
adoption of canine-based testing.

Conclusion

This study provides a comprehensive assessment of public 
attitudes in Germany toward various SARS-CoV-2 testing methods, 
with a particular focus on the implementation of medical detection 
dogs in a real-world setting. The primary contribution lies in 
demonstrating the high acceptance and trust in canine detection 
among concert attendees, particularly following direct exposure to the 
testing procedure. Participants’ confidence in detection dogs remained 
consistently high throughout the study and ultimately surpassed that 
of antigen-based tests, whose perceived reliability declined after the 
events. While PCR continued to be regarded as reliable, detection 
dogs were increasingly seen as a comparable and practical alternative.

Additional results indicated that canine-based screening was 
not only favorably received but also considered suitable for 
deployment in high-traffic public spaces, such as airports and train 
stations. Its non-invasive nature, rapid turnaround time, and 
relatively low cost represent significant advantages over conventional 
diagnostic methods. However, the study also identified limitations, 
including more cautious attitudes toward dog-based testing in 
sensitive environments such as nursing homes or private settings, as 
well as logistical challenges related to scaling up animal-
based diagnostics.
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By combining structured pre- and post-event data collection 
with practical testing under controlled event conditions, this 
study illustrates the operational feasibility and societal acceptance 
of detection dogs in mass screening scenarios. These findings 
provide valuable evidence supporting the integrating 
non-traditional testing methods into future pandemic 
preparedness plans. For the broader community, the results 
advocate for the development of flexible, trusted, and cost-
effective testing strategies that enhance public health 
responsiveness while maintaining social and cultural activities. 
The standardization of protocols and regulatory frameworks for 
medical detection dogs could further increase their utility as a 
reliable tool in public health surveillance.
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