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ABSTRACT 

Dogs’ extraordinary sense of smell is being harnessed in groundbreaking ways to detect 

human diseases, including cancer, Parkinson’s disease, and COVID-19. Recent studies 

demonstrate that trained detection dogs can identify unique volatile organic compound 

(VOC) signatures associated with illnesses, achieving sensitivities and specificities 

comparable to or sometimes exceeding standard diagnostic methods. This article explores 

the science behind canine olfaction, recent high-impact findings, real-world applications, and 

the potential and challenges of integrating detection dogs into modern healthcare. 

 

INTRODUCTION 
 

ogs have long served humans in roles 

ranging from companionship to law 

enforcement. In recent years, their 

role has expanded into healthcare, where 

trained medical detection dogs are being used 

to identify diseases through scent. With up to 

300 million olfactory receptors, their noses can 

detect subtle chemical changes in the human 

body changes that often go unnoticed by 

machines or early-stage lab tests (Dickey & 

Junqueira, 2023). Rather than just fetching 

balls or tracking lost hikers, specially trained 

“detection dogs” are being taught to sniff out 

diseases by recognizing volatile organic 
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compounds (VOCs) released in a patient’s 

sweat, breath, or urine.  

The idea of using dogs for medical detection is 

not entirely new, but recent research has 

significantly advanced the field. Numerous 

illnesses, including infectious to metabolic to 

neurological appear to produce distinct odor 

signatures. Dogs’ scent-detection abilities 

offer a complementary, low-cost, non-

invasive, and rapid way to screen for these 

diseases, especially in resource limited 

settings. As science continues to validate these 

abilities, the concept of canine detectives in 

medicine is moving from novelty to serious 

promise. 

The Science Behind Dogs’ Diagnostic Power 

To understand why dogs are so effective at 

disease detection, we must look at the biology 

of their noses. Their olfactory systems are 

vastly more sensitive than human systems; 

combined with a well-trained brain, dogs can 

pick up on molecular changes that correspond 

to disease processes.  

Training involves reward-based conditioning, 

where dogs are exposed to samples (such as 

sweat or breath) from both healthy and 

diseased individuals. Over time, they learn to 

distinguish the “target” scent and indicate its 

presence through trained behaviours like 

sitting or pawing. 

Recent insights deepen our understanding of 

what’s happening in a dog’s brain during scent 

detection. A pioneering study published in 

2025 used an optical sensor to monitor brain 

activity in key regions like the olfactory bulb, 

hippocampus, and amygdala while dogs were 

exposed to various odor stimuli. The 

researchers discovered that the amygdala, 

which processes emotion and memory, plays a 

strong role in scent discrimination—

suggesting that scent detection is not just a 

reflex, but tied to memory and emotional 

response (Propp et al. 2025). 

Evidence, Accuracy & Challenges 

The scientific community has conducted 

systematic reviews to assess just how good 

these dogs are and what hurdles remain. 

• A 2023 systematic review of 27 studies on 

SARS-CoV-2 detection showed that dogs’ 

sensitivity ranged from ~81–97% and 

specificity from ~91–100%, though the 

authors called for standardization in 

training and certification (Meller et al. 

2023). 

• In the field of cancer detection, a meta-

analysis on prostate cancer found that 

medical detection canines could distinguish 

cancerous from non-cancerous urine 

samples with a pooled sensitivity of ~95% 

and specificity ~92% (Warli et al. 2023).  

• However, another broader review raised 

caution: while many “proof-of-concept” 

studies show promise, differences in study 

design, small sample sizes, and lack of 

standardized protocols mean we are not yet 

at the stage where canine scent detection is 

a widely accepted clinical tool (Bauër et al. 

2022). 

Recent Applications and Breakthroughs 

1. Cancer Detection: According to a recent 

study by Espinoza-Carhuancho et al. 2024, 

research regularly demonstrates that trained 

dogs can accurately identify breast cancer 

by sniffing biological samples from 

humans, including sweat, skin secretions, 

urine, and breath. A study showed that 

sniffer dogs trained on exhaled breath 

samples of lung cancer patients had a 

higher diagnostic rate than when trained 

using tissue or urine samples. This suggests 

that breath may carry more reliable VOC 

markers for early detection (Liu et al. 

2023). 
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2. COVID-19 Screening: Research on dogs' 

capacity to identify the COVID-19 virus, 

SARS-CoV-2, exploded during the 

outbreak. Dogs were shown in multiple 

tests to be able to identify the virus in 

human perspiration, saliva, and even skin 

samples. In a pilot double-blind study, dogs 

achieved 98% sensitivity and 92% 

specificity, correctly distinguishing 

COVID-positive from COVID-negative 

samples (Twele et al. 2022). As a result, 

dogs’ detection is in line with or even better 

than other rapid diagnostic tests. 

3. Parkinson’s Disease Detection: In a recent 

study, household dogs from a variety of 

breeds were trained to detect Parkinson’s 

disease from skin swabs. The research 

showed that even non-specialist breeds 

could reliably detect Parkinson’s-associated 

odours, highlighting how broadly this 

technique could be applied (Holt & 

Johnson, 2024). 

Benefits and Challenges 

Benefits 

• Speed and accessibility: Dogs can screen 

within seconds, making them ideal for 

mass-screening environments like airports. 

• Non-invasiveness: Sampling often 

involves just sweat or breath, avoiding 

needles or complex lab procedures. 

• Early detection: Dogs may pick up 

disease-related odours even before clinical 

symptoms appear. 

Challenges 

• Scalability: Training requires skilled 

handlers, resources, and ongoing 

maintenance. 

• Standardization: Variations in VOC 

profiles (due to diet, environment, 

individual differences) can complicate 

training. 

• Integration with healthcare: Detection 

dogs are not yet widely accepted in medical 

protocols, and ethical or logistical concerns 

(dog welfare, false positives) remain. 

CONCLUSION 

The era of canine detectives in medicine is not 

just a curiosity; it’s rapidly gaining scientific 

credibility. With their extraordinary noses, 

dogs are proving to be powerful allies in 

detecting diseases from cancer to viral 

infections to neurological conditions. While 

they are not poised to replace clinical 

diagnostics, they offer a compelling, non-

invasive, low-cost supplement, particularly for 

early detection and large-scale screening. Yet, 

to realize their full potential, we must 

standardize training, scale responsibly, and 

integrate canine diagnostics into existing 

medical systems. With continued research and 

thoughtful implementation, these four-legged 

diagnosticians may well become vital partners 

in global health. 
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