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Abstract

Objective: To explore the intervention effect of virtual reality technology on pain during pediatric
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venipuncture. Methods: Seven Chinese and English databases, including PubMed, were searched to
retrieve randomized controlled trials published up to July 2026 regarding virtual reality technology
interventions for pediatric venipuncture pain. The literature was screened, data were extracted, and
quality assessments were performed. Meta-analysis was performed with RevMan 5.4 and Stata 19.
Results: 11 randomized controlled trials involving 1169 pediatric participants were included. The
meta-analysis results demonstrated that virtual reality intervention could reduce venipuncture pain
in children, with a statistically significant difference (SMD = -1.19; 95%CI: -1.87 to -0.51; P < 0.001).
Conclusions: Available evidence demonstrates that VR technology can effectively alleviate pain asso-
ciated with venipuncture in children and may serve as an adjunctive intervention for pain manage-
ment during venipuncture in pediatric patients.
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Figure 1. Study selection flow diagram
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Figure 2. Results of literature quality assessment
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[ B B8] OR  “RRIREE” [# 7B RAE OR  “YUR= s [# A
FE: ]
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SCHRAR 5 R Gt (RSB A OR  “Hilis ™ [ 7B 268
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B B = (RIS OR EILSLE AR OR VR OR A OR Yl Umz4ll
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TR (ERIISE OR FEMIsZ4i AR OR VR OR FEfU¥M#E OR ViR M \ISE) and
JiJy T (FEhkE Rl OR FlicRIN OR FRkEE OR AMEENKZ R OR ik B4
OR #rzZ#))and /8. (JLE OR /ML OR H)L OR JLEHEE)

#1 ((((((Virtual Reality [MeSH Terms]) OR (Virtual Reality Exposure Therapy [MeSH
Terms])) OR (virtual reality [Title/Abstract])) OR (VR [Title/Abstract])) OR (Virtual Reality
Exposure Therapy [Title/Abstract])) OR (immersive virtual reality [Title/Abstract])) OR
(virtual environment [Title/Abstract])

#2 ((((((((phlebotomy [MeSH Terms]) OR (Phlebotomy [Title/Abstract])) OR (venipuncture
PubMed [Title/Abstract])) OR (vein puncture [Title/Abstract])) OR (blood draw [Title/Abstract])) OR

(blood sampling [Title/Abstract])) OR (intravenous cannulation [Title/Abstract])) OR (IV
insertion [Title/Abstract])) OR (intravenous injection [Title/Abstract])
#3 ((((child [MeSH Terms]) OR (child*[Title/Abstract])) OR (pediatric [Title/ Abstract]))
OR (paediatric [Title/Abstract])) OR (teenager*[Title/Abstract])
#4 #1 AND #2 AND #3

#1 Virtual Reality (Topic) or Virtual Reality Exposure Therapy (Topic) or VR (Topic) or
immersive virtual reality (Topic) or virtual environment (Topic)
#2 Phlebotomy (Topic) or venipuncture (Topic) or vein puncture (Topic) or blood draw
Web of Science (Topic) or blood sampling (Topic) or intravenous cannulation (Topic) or IV insertion (Topic)
or intravenous injection (Topic)
#3 child* (Topic) or pediatric (Topic) or paediatric (Topic) or teenager* (Topic)
#4 #1 AND #2 AND #3

#1 (virtual reality OR Virtual Reality Exposure Therapy OR VR OR immersive virtual
reality OR virtual environment): ti, ab, kw
#2 (Phlebotomy OR venipuncture OR vein puncture OR blood draw OR blood sampling OR
intravenous cannulation OR IV insertion OR intravenous injection): ti, ab, kw
#3 (child* OR pediatric OR paediatric OR teenager*): ti, ab, kw
#4 #1 AND #2 AND #3
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