
Trypanophobia, the extreme and irrational fear of needles and injections, is a well-documented psychological condition that transcends 
mere discomfort. It is characterized by a spectrum of physiological and psychological responses, with a significant subset of patients 
experiencing a vasovagal reflex, leading to syncope (fainting). Needle phobia is more than just a minor inconvenience; it's a significant and 
widespread clinical issue that impacts public health [1].

Needle procedures are among the most commonly performed medical interventions worldwide, with individuals receiving, on average, 
between 2 to 11 injections per year for vaccination, diagnostics, and therapeutic care. Despite their essential role, these procedures are 
frequently poorly tolerated [2].

Epidemiological data indicate that needle fear and phobia are 
highly prevalent, affecting an estimated 3.5% to 20% of the 
population, with higher rates in younger individuals [3]. A recent 
meta-analysis reported prevalence rates of approximately 16% in 
adults, 20–30% in young adults, up to 50% in adolescents, and over 
50% in children [2]. 
Needle phobia is also more common in females and tends to 
decrease with age.
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Studies indicate that a fear of needles can lead to:

Avoidance of Vaccination: Up to 16% of adults may delay or refuse influenza vaccination due to needle fear [2].

A Global Concern: Needle fear is a common barrier to initiating or adhering to medical treatments and contributes to vaccine hesitancy [4].

Behavioral & Public Health Impact: Unmanaged injection pain and needle fear contribute to vaccination delay and non-compliance across 
the lifespan, reinforce negative attitudes toward vaccination, and may be transmitted across generations. Improving the vaccination 
experience is therefore essential to increase uptake and reduce morbidity, mortality, and strain on healthcare systems [5].

The image of a traditional hypodermic needle can trigger a profound physiological "fight-or-flight" response, creating a very real barrier to 
essential care [6].

The science behind the fear: Is it all in the mind?

The fear is rooted in both psychology and physiology:

The pathophysiology of trypanophobia involves a complex interplay between the brain's fear centers and the autonomic nervous system. 
For many individuals, anticipatory anxiety triggers a pronounced vasovagal response. This is a dysregulation of the autonomic nervous 
system, characterized by a sudden drop-in heart rate and blood pressure, reducing cerebral blood flow, and causing presyncope or 
syncope [2,7,8]. 

This response is not simply a psychological reaction but a hardwired physiological reflex. It is often conditioned by previous negative 
experiences and can be triggered by the sight of a needle, the context of a clinic, or even the thought of an impending injection [11, 12].

Psychological Component: Fear of needles and anxiety, often shaped by previous negative experiences and influenced by social context, 
can trigger acute stress responses (e.g., hyperventilation or vasovagal fainting) during the immunization process. In severe cases, the 
vasovagal response can be diphasic, involving an initial sympathetic activation followed by a sudden parasympathetic overcompensation. 
This can result not only in syncope but also in respiratory disturbances and, in rare cases, life-threatening complications [2,7,8]

Physiological Component: Deeper injections, like intramuscular (IM) or subcutaneous (SC) are often associated with greater pain and 
discomfort due to the stimulation of underlying muscle tissue and sensory nerve endings [9].

For intradermal injections a smaller, thinner, needle is inserted just a few millimeters under the surface of the skin into the dermis [10].



However, traditional ID injection with a Mantoux technique is 
technically challenging, requires significant training, and is often 
associated with variability and discomfort.

VAX-ID®: A promising solution to overcome needle fear and 
needle phobia

 VAX-ID® is a medical device designed to harness the benefits of 
intradermal injection while directly addressing the causes of 
needle phobia [15].
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Dose-Sparing: Potential to use a lower vaccine dose while still eliciting a robust immune response [13].

Enhanced immune activation due to the high density of dermal dendritic cells which can effectively capture, process and present 
antigens in nearby lymph nodes, activating the adaptive immune response [14]. 

How VAX-ID® makes a difference:

By reducing both the visual trigger (needle visibility) and the nociceptive stimulus (pain perception), VAX-ID® directly targets the two 
primary drivers of needle-related anxiety. This dual-action approach has the potential to improve patient compliance, particularly in 
populations with chronic treatment needs.

Conclusion 

Trypanophobia is an overlooked healthcare problem with a clear neurophysiological basis. Effective management requires acknowledging 
its severity and implementing evidence-based strategies. Innovative injection devices like VAX-ID® offer a promising tool for healthcare 
providers. By minimizing pain, shortening procedure time, and modifying the patient's perceptual experience, this technology helps 
reduce the anticipatory anxiety and vasovagal responses that characterize this debilitating phobia. Furthermore, its design supports the 
broader goals of public health efficacy and responsible resource use, contributing to a more patient-centric and sustainable future for 
vaccination programs.

References

Tradi�onal Needle Fear Trigger

Needle Length & Visibility

Pain & Discomfort

Fear of Technique

VAX-ID® Solu�on

Ultra-short Micro-Needle

Minimized Pain Percep�on

Reliable Delivery

Scien�fic Ra�onale

A needle barely visible to the user targets only the dermis, 
avoiding deeper pain-sensi�ve structures.

Studies show that ID injec�ons with micro-needles are consistently 
rated as less painful than standard IM injec�ons [16].

The device ensures consistent, shallow delivery at the correct depth 
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Solving the needle fear challenge: Intradermal as an innovative approach

The skin is not just a barrier; it's an immune powerhouse. The intradermal (ID) route delivers the vaccine into the dermal layer, which is rich 
in antigen-presenting cells. This allows for:
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