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DESCRIPTION
Vaccination is a cornerstone of pediatrics preventive healthcare, 
effectively protecting children against numerous infectious 
diseases. However, the pain and distress associated with 
injections often cause significant anxiety for children and their 
caregivers, leading to vaccine hesitancy and reduced compliance 
with immunization schedules. In high-income countries, where 
vaccine access is generally reliable, the focus has increasingly 
shifted to improving the vaccination experience by minimizing 
pain and distress. Non-pharmacological pain management 
techniques have thus gained considerable attention as accessible, 
safe and effective interventions.

Pain and fear during vaccinations stem from a combination of 
physical discomfort and psychological factors such as anxiety, 
anticipation and previous negative experiences. These factors 
can contribute to needle fear, which may persist into adulthood 
and affect healthcare behaviours beyond immunization. 
Therefore, addressing pain and distress during pediatrics 
vaccinations is important not only for immediate comfort but 
also for long-term health outcomes. Non-pharmacological pain 
management strategies are diverse and can be broadly 
categorized into behavioural, cognitive and sensory 
interventions. Behavioural techniques focus on modifying 
children’s and caregivers’ actions during vaccination. Distraction 
is among the most studied and commonly used approaches. 
Tools such as blowing bubbles, playing with toys, using video 
games or tablets and engaging in guided imagery redirect the 
child’s attention away from the injection site, effectively reducing 
perceived pain and distress. Studies in high-income countries 
have consistently shown that distraction can decrease crying time 
and pain scores in children aged 2 years and older.

Cognitive strategies involve psychological preparation and 
education customised to the child’s developmental stage. 
Techniques such as storytelling, controlled breathing and 
explaining the procedure in age-appropriate language help 
reduce fear and enhance coping. Programs that prepare children 
before the vaccination visit have demonstrated reduced anxiety 
levels and improved pain tolerance. Sensory interventions

manipulate physical stimuli to lightening pain perception. One 
common example is the application of cold or vibration devices 
near the injection site, which interfere with pain signals through 
the gate control theory of pain. Products like the Buzzy device 
combine cold and vibration and have shown potential results in 
pediatrics vaccination settings. Additionally, topical anaesthetics, 
though pharmacological, are sometimes integrated with sensory 
methods to maximize pain relief but are beyond the scope of 
purely non-pharmacological approaches.

Parental presence and behaviour also play a critical role in 
shaping the child’s vaccination experience. Calm, supportive 
parental actions can alleviate distress, while anxious or 
overprotective behaviours may exacerbate it. Coaching parents 
on effective ways to comfort their child, such as using soothing 
talk or gentle touch without reinforcing fear, is an important 
adjunct to other interventions. The effectiveness of non-
pharmacological pain management is supported by numerous 
randomized controlled trials conducted in high-income 
countries, where resources and healthcare staff training allow for 
systematic implementation. For example, a meta-analysis of 
distraction techniques involving electronic devices found 
significant reductions in self-reported pain and observed distress 
across pediatrics age groups. Moreover, these interventions are 
cost-effective and easy to implement in a variety of clinical 
settings, from primary care offices to mass immunization clinics.

Despite the evidence, challenges remain in routine adoption. 
Healthcare providers may face time constraints or lack training 
in non-pharmacological pain management. In some settings, 
vaccination workflows prioritize efficiency over patient comfort. 
Additionally, some techniques may not be suitable for all ages or 
developmental stages, requiring individualized approaches. 
Future directions include integrating technology further, such as 
Virtual Reality (VR), which has shown promise in distracting 
children during painful procedures but remains limited by cost 
and accessibility. Training programs for healthcare professionals 
and standardized protocols for pain management during 
vaccination visits can enhance consistent use of these 
techniques. Research also highlights the importance of 
combining multiple approaches for example, distraction plus
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proven benefits, barriers to widespread implementation persist, 
underscoring the need for enhanced training, healthcare system 
support and integration into standard vaccination protocols. As 
technology advances and understanding of pediatrics pain 
deepens, novel interventions such as virtual reality may further 
revolutionize pain management during vaccinations. Ultimately, 
a holistic approach that combines multiple techniques, 
supported by caregiver education and clinician engagement, 
promises the best outcomes for children’s comfort and health. 
Improving the vaccination experience through non-
pharmacological pain management not only alleviates 
immediate suffering but also builds trust in healthcare systems 
and promotes lifelong positive health behaviours. Continued 
investment in research, education, and policy is important to 
ensure every child receives vaccinations with minimal pain and 
maximum care.
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parental coaching to achieve optimal outcomes. Involving 
caregivers in the decision-making process and educating them 
on pain management strategies empowers families and improves 
vaccination experiences.

CONCLUSION
Non-pharmacological pain management techniques offer a vital, 
evidence-based means to reduce pain and distress associated 
with pediatrics vaccinations. In high-income countries, these 
strategies are increasingly recognized as essential components of 
child-cantered care, helping to foster positive immunization 
experiences that promote adherence to vaccination schedules 
and reduce needle fear.

Distraction, cognitive preparation, sensory interventions and 
parental involvement are practical, cost-effective methods that 
can be customised to individual children’s needs. Despite their
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