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ABSTRACT

Introduction: Pooled evidence favors virtual reality distraction during painful procedures, yet individual trials disagree, and no synthe-
sis has been restricted to Latin America. This review asked whether virtual reality and audiovisual distraction reduce procedural pain
or anxiety compared with usual care or another distraction in controlled studies conducted in the region. Methods: Scopus, PubMed,
OpenAlex and Crossref were searched in English, Spanish and Portuguese for records published from 2013 to 2025. Eligible reports
described controlled studies carried out in Latin American countries, in children or adults. Synthesis was narrative because outcomes,
comparators and procedures were heterogeneous. Results: The searches yielded 23 studies (1,721 participants) from 2,303 records. They
came from Brazil (13), Mexico (4), Peru (3), Colombia (2) and Venezuela (1). Of 21 studies measuring pain, 12 reported lower pain with dis-
traction, 6 found no difference, 1 was mixed and 2 compared two distraction formats. No study was judged at low risk of bias; 5 carried
serious concerns. 11 reports could not be retrieved. Conclusions: Regional controlled studies lean toward benefit but disagree, mostly in
small samples with open-label designs. The evidence supports using distraction as a low-cost adjunct while certainty remains low, and
it does not allow pooled estimates.

Keywords: virtual reality; distraction; procedural pain; anxiety; Latin America; systematic review.

RESUMEN

Introduccién: La evidencia agrupada favorece la distraccion con realidad virtual durante procedimientos dolorosos, pero los ensayos indi-
viduales discrepan y ninguna sintesis se ha limitado a América Latina. Esta revisiéon indagé si la realidad virtual y la distraccion audiovisual
reducen el dolor o la ansiedad procedimentales frente a la atencién habitual u otra distracciéon en estudios controlados realizados en la
regiéon. Métodos: Se consultaron Scopus, PubMed, OpenAlex y Crossref en inglés, espafnol y portugués para registros publicados entre
2013 y 2025. Se elegieron estudios controlados realizados en paises latinoamericanos, en niflos o adultos. La sintesis fue narrativa por la
heterogeneidad de desenlaces, comparadores y procedimientos. Resultados: De 2303 registros permitieron incluir 23 estudios (1721 par-
ticipantes) de Brasil (13), México (4), Peru (3), Colombia (2) y Venezuela (1). De 21 estudios que midieron dolor, 12 informaron menor dolor
con distraccioén, 6 no hallaron diferencia, 1 fue mixto y 2 compararon dos formatos de distraccion. Ningdn estudio tuvo riesgo de sesgo
bajo; 5 presentaron reparos graves. No se recuperaron 11 informes. Conclusiones: Los estudios controlados de la region tienden al bene-
ficio, pero discrepan, casi siempre con muestras pequefas y disefios abiertos. La evidencia respalda la distraccion como complemento
de bajo costo mientras la certeza siga baja, y no permite estimaciones agrupadas.

Palabras clave: realidad virtual; distraccion; dolor procedimental; ansiedad; América Latina; revisién sistematica.
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INTRODUCTION

Pooled evidence says that virtual reality lowers pain and anxiety during pediatric procedures,
yet single trials keep contradicting it. Eijlers et al.(1) reviewed 17 studies and reported pooled stan-
dardized mean differences of 1.30 for patient-reported pain, from 14 studies, and 1.32 for anxiety,
from 7 studies. Fabricant et al.(2) randomized children undergoing in-office orthopaedic procedu-
res and found that virtual reality was no better than simple distraction. Lopes et al.(3) pooled 575
patients undergoing cystoscopy and found no significant reduction in pain, anxiety or heart rate.

The contradiction matters in practice, because services must decide whether to buy headsets
or to keep distraction low-tech. A wrong decision either spends scarce funds on a device that does
little or leaves patients with avoidable distress. The Cochrane review by Lambert et al.(4)included
17 trials and could not pool them. It judged most studies at high risk of performance and detec-
tion bias and rated the certainty of the evidence as low or very low. Smith et al.(5)reached a more
favorable but still partial picture, since 12 of 18 inpatient studies showed significant pain reduction
and only 4 of 8 showed less anxiety.

Dental and burn care show the same split. Kuchler et al.(6) found lower anxiety with audio-
visual distraction in children, whereas Prado et al.(7) rated the certainty of the dental distraction
literature as very low. De Jesus Catala et al.(8) noted that most burn trials had results that were not
statistically significant at one or more assessment moments, although the direction favored virtual
reality. Unlike the question of whether distraction works somewhere, the question of whether it
works in the settings of Latin America has rarely been asked on its own terms.

That gap has practical weight. Staffing, equipment and patient flow differ across health
systems, and effects estimated in one setting may not transfer to another. A synthesis restricted
to studies carried out in the region can show whether the contradictions seen elsewhere repeat
there, and under which conditions the results converge.

The aim of this systematic review was to determine whether virtual reality and audiovisual
distraction reduce procedural pain or anxiety, compared with usual care or another distraction, in
controlled studies conducted in Latin America in children and adults.

METHODS

The review followed PRISMA 2020(9)and its search extension.(10)Participants of any age were
eligible if they underwent a diagnostic, therapeutic, dental, nursing or surgical procedure. The
intervention had to be virtual reality, either immersive with a head-mounted display or non-im-
mersive on a screen, or audiovisual distraction such as video, animation, film or video eyeglasses,
delivered immediately before or during the procedure.

The comparator was usual care, no distraction, or another distraction, including a different
virtual reality or audiovisual format. Outcomes were procedural pain or anxiety, measured by self-re-
port, observer rating or physiological indicators. The question concerns two kinds of tension in the
literature, so every scope decision was made to keep the evidence base comparable. Studies using
virtual reality for phobia exposure or mental health therapy were excluded because they answer a
different question. Informational or educational videos were excluded because they inform rather
than distract. Interventions spread over weeks, such as relaxation programs or rehabilitation, were
excluded because their outcomes are not procedural.

Eligible designs were randomized trials, crossover trials, non-randomized studies with a con-
current control group, and within-subject comparisons that included a condition without dis-
traction. Single-group studies, case reports, reviews, protocols and commentaries were excluded.
The study had to be conducted in a Latin American country, judged from the author affiliations
recorded in OpenAlex or PubMed and from the site stated in the report. Reports in English, Spanish
and Portuguese published from 2013 to 2025 were eligible. Several reports of one study counted
as one studly.

Searches combined Scopus, PubMed, OpenAlex and Crossref. The search covered records
published from 2013 to 2025. Scopus was searched with affiliation country filters. PubMed was
searched with the affiliation field and with indexed terms. OpenAlex and Crossref were searched
in Spanish and Portuguese because they index many regional journals. The main Scopus string
was TITLE-ABS-KEY((virtual reality OR audiovisual distraction OR video distraction OR virtual reality
glasses OR cartoon OR audiovisual) AND (pain OR anxiety OR fear) AND (procedure OR procedural
OR dental OR venipuncture OR injection OR vaccination OR burn OR surgery OR extraction OR
endoscopy OR labor)) AND AFFILCOUNTRY (Brazil OR Mexico OR Argentina OR Chile OR Colom-
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bia OR Peru OR Ecuador OR Uruguay OR Venezuela OR Bolivia OR Paraguay OR Cuba OR Costa
Rica OR Guatemala OR Panama) AND PUBYEAR > 2012 AND PUBYEAR < 2026. Additional strings
in the same logic were run with other procedure terms, with dental and pediatric terms, and with
Spanish and Portuguese equivalents.

The searches identified 2,303 records, and 646 duplicates were removed. The 1,657 remaining
records were screened by title and abstract in two steps: a keyword pre-filter for distraction, out-
come and procedure terms, then reading of the filtered records.

Screening decisions followed a fixed order of questions. The first question asked whether the
report described a procedure with a distraction delivered around it, the second whether a control
or comparison condition existed, the third whether the study was conducted in the region, and
the fourth whether pain or anxiety was measured. Reports that failed the first or second question
were excluded at the earliest stage, and reports that passed all four were included. A study that
satisfied the design and setting rules but measured only anxiety was kept, because anxiety is one
of the two outcomes of the question. A study that compared two distraction formats was kept as
a head-to-head comparison and was reported apart from comparisons with usual care.

Operational rules were written for borderline cases before they arose. Preoperative waiting
was treated as procedural when the distraction was delivered in the waiting area immediately be-
fore the procedure. A chemotherapy infusion visit was treated as a procedure when the distraction
was delivered during the visit. A relaxation program delivered over many weeks was not, because
its outcome is the course of the disease and not a procedure. A report derived from a randomized
trial but analyzed as cross-sectional was kept, since its arms were defined by the trial allocation.

The same system extracted country, city, design, sample size, population, procedure, inter-
vention, comparator, outcome measures and main result from each report. These data were not
verified against the original reports by a second person, and the authors of this review are expected
to verify them. Risk of bias was judged with RoB 2(11)for randomized and crossover trials and with
ROBINS-I(12)for non-randomized studies. A judgment of low risk was not assigned when the report
gave too little information, and for 7 studies the judgment rested on an abstract.

A meta-analysis was not attempted. Synthesis followed the SWiM guideline.(13)Each study
was classified by the direction of its primary pain comparison as reported by its authors, and studies
were grouped by distraction format, population and procedure. Direction was counted without
weighting by sample size or precision, so the counts describe the distribution of findings and not
an effect size. Certainty of evidence was not graded.

RESULTS

Lower pain with distraction was the most frequent finding, but it did not predominate by a
wide margin. Of 21 studies that measured pain, 12 reported lower pain than the comparator. Six
found no difference, one was mixed and two compared two active distraction formats. Two further
studies measured anxiety only and both reported a reduction (Figure 1).

Figure 1. Direction of the pain finding by distraction format.

Immersive VR (n = 13)

Audiovisual (non-VR) (n = 6)

I Lower pain than comparator
ZE Mixed

= No difference

X1 Head-to-head comparison

Other VR formats (n = 2)

0 2 4 6 8 10 12
Number of studies

Note: Two studies that measured anxiety only are not shown. Counts are studies, not participants.
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The favorable studies were not trivial in size. Rocha et al.(14) randomized 352 children under-
going intravenous catheterization in an emergency service and reported a relative risk of pain of
0.57 (95% CI 0.45 to 0.72) with virtual reality. Camacho-Cruz et al.(15) studied 122 children aged 3 to
5 years and found a reduction of about 3 points on the LLANTO scale with non-immersive virtual
reality. Spessatto et al.(16) recorded faces scores of 2.55 with virtual reality and 4.27 without it (P =
0.038) in 44 children.

Smaller studies pointed the same way. Vitor et al.(17) reported no pain in 74% of 23 vaccina-
ted children with a headset against 24% of 25 controls. Silva et al.(18) found lower pain, heart rate,
agitation and crying in 50 children with cancer. De Araujo et al.(19) found lower pain during and
after dressing changes in 17 adults (P < 0.001). Oliveira et al.(20) found lower scores on two pain
scales when 40 inpatients watched animated films. Tejada-Mufoz et al.,(21) Cervantes Alagdn et
al.,(22) Barréto et al.(23) and Catissi et al.(24) also reported lower pain in the distraction group, with
designs ranging from quasi-experimental to randomized.

Null results came from every country and every format. Gdmez-Neva et al.(25) found no sta-
tistical or clinical difference in 46 children undergoing venipuncture. Da Rocha et al.(26) found no
significant effect in a pilot of 50 children, a trial built to test feasibility. Gonzalez-Gonzalez et al.(27)
found no difference in anxiety, pain, vital signs or satisfaction among 40 adults undergoing unse-
dated transnasal endoscopy. Custddio et al.(28) and Garrocho-Rangel et al.(29) found no difference
in children treated in the dental chair. Velasco-Hidalgo et al.(30) reported differences in anxiety
and time perception in 20 children with leukemia but no difference in pain.

Goergen and Freitas(31)produced the one mixed result. Among 159 adults undergoing cystos-
copy, pain on the visual analogue scale stood at 3.26 cm with virtual reality and 4.33 cm without it
(P =0.023), but only after cystoscopies for double-J extraction were excluded. Heart rate variability
was 6.29 versus 11.09 beats per minute and the procedure lasted 5.33 versus 8.65 minutes.

Anxiety and distress showed a similar split with fewer studies. Craveiro et al.(32)reported a
greater fall in visual analogue anxiety among 160 adults who watched a video of their choice be-
fore endodontic treatment (P < 0.05), although vital signs did not differ. Paredes et al.(33)reported
lower anxiety and physiological values after a playful animation in 50 children waiting for dental
care. Tejada-Munoz et al.(21)and Catissi et al.(24)also reported lower anxiety. Whereas Rocha et
al.(14)found lower procedure-related distress, Gonzalez-Gonzalez et al.(27)and Garrocho-Rangel
et al.(29)found none.

Head-to-head comparisons favored the more immersive format once and showed equivalen-
ce once. Mosso Vazquez et al.(34) reported a greater pain reduction with a head-mounted display
than with a mobile phone viewer in 44 adults undergoing lipoma resection. Bardales Martinez et
al.(35) found no difference between audiovisual and audio distraction in 64 children given dental
anesthesia (P > 0.05). Almeida et al.(36) reported that both virtual reality glasses and a tablet ou-
tperformed no distraction in 48 children, without a significant difference between the two devices.

The format of distraction did not separate the studies cleanly. Immersive virtual reality ac-
counted for 13 studies, audiovisual formats without virtual reality for 8, non-immersive virtual reality
for 1, and a mixed arm design for 1. Favorable pain findings predominated in the immersive group,
whereas the audiovisual group split more evenly between benefit and no difference (Figure 1).
Children were the population in 17 studies and adults in 6.

Design separated the findings more sharply than format did. Randomized designs accounted
for 16 of the pain findings, and 8 of them favored distraction. Non-randomized designs accounted
for 5, and 4 favored distraction. Every null finding for a distraction against a non-distraction com-
parator came from a randomized or crossover trial.

Sample size showed a related gradient. Studies with 100 or more participants contributed
4 pain findings, and 3 were favorable while 1 was mixed. Studies with fewer than 50 participants
contributed 13, of which 7 were favorable, 5 null and 1 a head-to-head comparison. Studies with 50
to 99 participants contributed 4, of which 2 were favorable, 1 null and 1 head-to-head. Large studies
thus favored distraction at least as consistently as small ones.

The procedure was the clearest correlate of the result. Needle procedures contributed 9
pain findings, and 7 favored distraction while 2 were null. Dental procedures contributed 5, with 2
favorable, 2 null and 1 head-to-head. The two endoscopic and urologic studies produced no favo-
rable finding, one being null and one mixed. Oncology visits contributed 3, with 2 favorable and 1
null, and the dressing change and minor surgery studies split between a favorable finding and a
head-to-head comparison.

Age showed a weaker pattern. Studies in children contributed 16 pain findings, with 10 favora-
ble and 5 null. Studies in adults contributed 5, with 2 favorable, 1 null and 2 mixed or head-to-head.
Adults were enrolled in cystoscopy, endoscopy, dressing changes, lipoma resection, endodontic
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waiting and infusion chemotherapy, so age and procedure overlap and cannot be separated here.

Publication years ranged from 2017 to 2025, and no eligible report appeared for the years
before 2017. Twelve of the studies were published in 2023 or later, and six in 2025. Only 5 appeared
before 2020. The regional literature is therefore recent.

The distractions themselves differed in content and dose. Rocha et al.(14)showed a relaxing
ocean film, Silva et al.(18)used an interactive serious game, and Oliveira et al.(20)used animated
short films. Craveiro et al.(32)let patients choose a video from the internet, Paredes et al.(33)showed
a playful animation for 20 minutes before the visit, and Catissi et al.(24)showed a 12-minute film
of nature images. Interactive and passive content therefore appeared in both virtual reality and
audiovisual arms, and few reports compared them directly.

Outcome instruments varied widely. Pain was rated with the Faces Pain Scale-Revised in at
least four studies, with a visual analogue scale in several others, with the LLANTO observer scale
in one, with the Wong-Baker faces in two, and with the FLACC behavioral scale in three. Anxiety or
distress was rated with the State-Trait Anxiety Inventory for Children in two studies, with a visual
analogue scale in one, with the Venham Picture Test in one, and with pulse and oxygen saturation
as indirect indicators in several. No two studies shared the same primary outcome, scale and pro-
cedure. That variety of instruments explains why the counts of direction, and not pooled estimates,
carry the synthesis (Table 1).

The selection process left 23 studies from 2,303 records. Screening of 1,657 unique records
left 59 reports to retrieve, and 11 could not be retrieved in any usable form. Full-text assessment of
48 reports excluded 25: four were set outside Latin America, nine lacked a control condition, four
tested an intervention other than distraction, one measured another outcome, four were review
articles and three duplicated an included study (Figure 2).

Three included studies had two reports each, an English and a Portuguese version, and were
counted once. Among the 11 reports that could not be retrieved, three came from a cybertherapy
annual review without a DOI, one was a letter in a pediatrics journal, and seven were articles in
regional journals in Spanish, Portuguese or English. Their titles suggest relevance to the question,
and their eligibility could not be decided.

Figure 2. PRISMA 2020 flow diagram of the selection process.
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Brazil contributed 13 studies, Mexico 4, Peru 3, Colombia 2 and Venezuela 1. No eligible study
came from Argentina, Chile or the rest of the region. The studies enrolled 1,721 participants, with
a median of 48 per study and a range from 17 to 352. Eighteen studies were randomized and five
were not. Needle procedures were the most frequent setting, followed by dental care, endoscopic
or urologic procedures, a dressing change, a minor surgery and oncology infusion visits (Table 1).
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Population and

Distraction and

Study Country Design (n) procedure comparator Main finding
Children 4-14 . o
Rocha Brazil (Santa RCT (n = 352) y; peripheral iv Immersive VR (ocean pSIZTSI-QOR7%iji(59t5r:sS
2025(14) Catarina) catheterization film) versus standard care : .Iovv’er
(emergency)
Crlliélein sine Immersive VR serious
Silva Brazil (Ribeirao Non-randomized, adolescents with cancer; aMme Versus same Lower pain, heart rate,
2025(18) Preto) within-subject (n =50) | venipuncture or venous gan p agitation and crying
patients without vr
catheter puncture
. . . . . No pain reported
Vitor Brazil (Santa . _ Children; intramuscular Immersive VR headset o o
2025(17) Catarina) RIlOERCTNS48) vaccination versus traditional method byi74ciVRIVs24%
(control)
da Rocha Brazil (Santa . _ ?h"drerﬁ ZA"My;A VR versus traditional No significant effect
- Pilot RCT (n = 50) peripheral iv insertion A .
2025(26) Catarina) p clinical method on pain
(elective)
Gomez- ; Children 7-14 y; A .
Neva C(gloon;g;a RCT (n = 46) venipuncture VR visor versus control N stagisf‘?ecraelr:)éechmcal
2024(25) 9 (emergency)
Velasco- Children 9-12y Anxiety and time
- Mexico (Mexico . _ with leukaemia; perception differed;
Hidalgo . Crossover trial (n = 20) . . VR versus no vr ) .
City) chemotherapy infusion pain without
2024(30) = e
visit significant change
Camacho- Colombia _ Ch_lldren 35, Non-immersive VR video About 3 points lower
Cruz - RCT (n =122) venipuncture or
(Multicentre) . N versus standard care on LLANTO
2023(15) intramuscular injection
Gonzalez- Mexico _ Adults; unsedated Audiovisual device versus | No difference between
Clolnze (2 (Monterrey) Rer =g transnasal endosco no device roups
2023(27) Y Py group
. VAS 3.26 vs 4.33
Goergen Brazil (Porto RCT (n = 159) Adults; rigid cystoscopy sr\r/wgr?e?\gf\eet\glrtsts cm after excluding
2022(31) Alegre) under local anaesthesia P double-J extractions
control -
(P=0.023)
de Araujo Brazil (Ceara) Randomized Aﬁggicﬁ{tgrg;é?nmc VR (Oculus Go) versus Lower pain during and
2021(19) crossover (n =17) cha’nge 9 dressing without vr after dressing (P<0.001)
. Chlldren SO Audiovisual eyeglasses No difference in pain or
Custodio . _ restorative treatment . - -
Brazil (Pelotas) RCT (n = 44) : . versus conventional behaviour (P=0.08 for
2021(28) or extraction of primary . -
behaviour management self-reported pain)
molars
. . . Both distraction arms
Almeida . RCT—derlved Sk ChleIren S0y . VR glasses or tablet better than control;
Brazil (Pelotas) sectional analysis (n restorative, endodontic
2022(36) _ ; versus control glasses vs tablet not
=48) or extraction treatment q
different
Adults: preoperative Greater VAS anxiety
Craveiro Brazil (Sao _ . y . Self-chosen relaxing video reduction with video
RCT (n =160) wait before endodontic ) o .
2020(32) Paulo) versus no video (P<0.05); vital signs
treatment
unchanged
ioEes Mexico (Mexico RCT (device o . Head-mounted VR versus Grgater 2l glucies
Vazquez City) comparison) (n = 44) Adults; lipoma resection mobile phone vr with head-mounted
2019(34) Y P P display
Garrocho- . Children 5-8 y; dental Video eyeglasses with . .
Mexico (San . _ earphones versus No difference in any
Rangel ; . Crossover trial (n = 36) treatment under local ) ;
Luis Potosi) - non-aversive behaviour phase
2018(29) anaesthesia
management
Oliveira Brazil (Ribeirao Crossover trial (n = 40) Inpatient children 6-11y; Animated short films Lower pain scores with
2017(20) Preto) puncture procedures versus no distraction distraction
Bardales ) . . . ) ) .

N . Observational Children; dental Audiovisual distraction No difference between
Martinez Peru (Lima) . — 64 hesi dio di . hni P>0.05
2025(35) comparative (n = 64) anaesthesia versus audio distraction techniques ( .05)

Children and

Barreto Brazil (Paraiba) Quasi-experimental adolescents with cancer; VR or board-game play Pain score lower in the

2025(23) (n=34) painful procedures therapy versus control VR group
during hospitalization

Spessatto . - _ Children; venipuncture VR versus hospital Faces 2.55 vs 4.27
2024(16) Szl fCuitEes) HET =2 (paediatric emergency) protocol (P=0.038)

Munoz Peru Quasi-experimental Children 6-10y; VR video game versus Pain and anxiety lower
2020(21) (Chachapoyas) (n =50) venipuncture control after VR (P<0.001)
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Study Country Design (n) Population and Distraction and Main finding
procedure comparator
Cervantes Controlled Uncooperative children .
) . . : VR glasses versus no Lower pain and pulse
Alagon Peru (Puno) experimental (thesis- 5-8y; local anaesthetic e with VR
2018(22) derived) (n = 30) administration 9
Children 8-Ty; Playful animation Lower anxiety and
Paredes Venezuela _ L : ) )
] RCT (n = 50) waiting before dental (20 min) versus no physiological values
2018(33) (Merida) : . : > . )
consultation intervention with animation
. . . . . Pain and anxiety lower
Catissi Brazil (Multi) RCT (n =173) ; Adglts with cancer; 12-min nature video in video group (P<0.001,
2023(24) infusion chemotherapy versus control e
within group)

Note: RCT = randomized controlled trial; Cl = confidence interval; VAS = visual analogue scale; VR = virtual reality; FPS-R = Faces Pain Scale-
Revised; FLACC = Face, Legs, Activity, Cry, Consolability scale. Direction refers to the pain finding, except where only anxiety was measured.

Table 2. Risk of bias judgments for the included studies.

Study Tool Judgment Main concern

Rocha 2025(14) ROB 2 Some concerns Open-label delivery with self-reported or
observer-rated outcomes

Silva 2025(18) ROBINS-| Serious Non-randomized allocation or small non-
probabilistic sample; confounding likely

Vitor 2025(17) ROB 2 o U — Open-label delivery with self-reported or
observer-rated outcomes

da Rocha 2025(26) ROB 2 T —— Open-label delivery with self-reported or
observer-rated outcomes

Gomez-Neva 2024(25) ROB 2 Some concerns Open-label delivery with self-reported or
observer-rated outcomes

Velasco-Hidalgo 2024(30) RoB 2 Some concerns Dpien-lelbell @ielhvey wiih seliHepeiise er
observer-rated outcomes

Camacho-Cruz 2023(15) RoB 2 Some concerns Oz bl ieliven sl selitepeisd oF
observer-rated outcomes

Gonzalez-Gonzalez 2023(27) | RoB 2 Some concerns Open-label delivery with self-reported or
observer-rated outcomes

Goergen 2022(31) ROB 2 Some concerns Open-label delivery with self-reported or
observer-rated outcomes

de Araujo 2021(19) ROB 2 Some concerns Open-label delivery with self-reported or
observer-rated outcomes

Custodio 2021(28) ROB 2 o — Open-label delivery with self-reported or
observer-rated outcomes

Almeida 2022(36) ROB 2 SERE CENERS Open-label delivery with self-reported or
observer-rated outcomes

Craveiro 2020(32) ROB 2 Some concerns Open-label delivery with self-reported or
observer-rated outcomes

Mosso Vazquez 2019(34) RoB 2 Some concerns Clon o] dleliveny Gl seli iepeiag o
observer-rated outcomes

Garrocho-Rangel 2018(29) RoB 2 Some concerns Oz bl dieliven sl selitepeisd of
observer-rated outcomes

Oliveira 2017(20) ROB 2 SORE CORERS Open-label delivery with self-reported or
observer-rated outcomes

Bardales Martinez 2025(35) ROBINS-I Serious Non—rarjf:lo'mlzed aIIc.>cat|on or gmal] non-
probabilistic sample; confounding likely

Barreto 2025(23) ROBINS-| Serious Non-randomized allocation or small non-
probabilistic sample; confounding likely

Spessatto 2024{16) ROB 2 o — Open-label delivery with self-reported or
observer-rated outcomes

Munoz 2020(21) ROBINS-| Serious Non-randomized allocation or small non-
probabilistic sample; confounding likely

Cervantes Alagon 2018(22) ROBINS-I Serious Non—rarj{:lo'mlzed aIIc.>cat|on or gmal] non-
probabilistic sample; confounding likely

Paredes 2018(33) ROB 2 Some concerns Open-label delivery with self-reported or
observer-rated outcomes

Catissi 2023(24) ROB 2 o — Open-label delivery with self-reported or
observer-rated outcomes

https://doi.org/10.62486/gr202583
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Risk of bias was never low. Of the 23 studies, 18 raised some concerns and 5 carried serious
concerns, all of them non-randomized designs. Open-label delivery was the rule because a headset
cannot be hidden from the patient, and most outcomes were self-reported or rated by observers
who could see the device (Table 2).

DISCUSSION

Eijlers et al.(1)reported large pooled benefits and Fabricant et al.(2)reported none against
simple distraction, and the

regional trials did not settle that disagreement. Latin America reproduces both camyps. Rocha
et al.(14)and Gomez-Neva et al.(25)tested virtual reality during intravenous access in emergency
settings, one in Brazil and one in Colombia, and reached opposite conclusions. Twelve of 21 pain
findings favored distraction, which is a majority, yet the six null and one mixed finding show that
the benefit was not guaranteed by the technology alone.

Several conditions could reconcile the camps, and the included studies allow only a partial
test of each. The first is the comparator. Trials that compared a headset with standard care and no
active distraction, as Rocha et al.(14)and Spessatto et al.(16)did, mostly favored virtual reality. Trials
that compared a device with an active alternative or with structured behavior management, such
as Custoédio et al.,(28) Garrocho-Rangel et al.(29)and Bardales Martinez et al.,(35)found no difference.
Fabricant et al.(2)described the same pattern against simple distraction in another region, so the
comparator may explain more of the disagreement than geography does.

The second condition is the age and cognitive stage of the child. Rocha et al.(14)reported lar-
ger effects in younger children, and Camacho-Cruz et al.(15)found benefit even in children aged 3
to 5 years with a non-immersive format. That result differs from the assumption, noted in the same
report, that immersive virtual reality has been described mostly in children older than 5 years. The
Cochrane review(4)likewise declined to pool because age, developmental stage and procedural
pain varied so much. Our data cannot separate age from procedure, because the youngest children
mostly underwent needle procedures.

The third condition is the procedure. Needle procedures produced most of the favorable fin-
dings, and endoscopic and urologic procedures produced the null and mixed ones. Gonzélez-Gon-
zalez et al.(27)found no effect of an audiovisual device in unsedated transnasal endoscopy, and
none of their patients had a significant anxiety or depression score at baseline, which may have
left little room for improvement. Goergen and Freitas(31)found a pain effect only after excluding
double-J extractions, which agrees with the pooled null result for cystoscopy reported by Lopes et
al..(3)A pain effect confined to a subgroup defined after the fact deserves caution, and the heart
rate and duration findings in that trial are better read as hypotheses.

The fourth condition is measurement. Pain was rated by the child in some trials, by parents,
nurses and researchers in others, and by behavioral scales in the dental trials. Camacho-Cruz et
al.(15)used three independent observers and found agreement above 0.79 with a consistent re-
duction, which gives that result more credibility than a single self-report. Unlike pain, anxiety was
measured with several different instruments in the studies that reported it. The systematic review
of pain and distress outcomes by Oliveira et al.(37)noted that pain and distress are distinct cons-
tructs that are rarely analyzed together, and the regional studies mostly followed that pattern by
treating anxiety as a secondary outcome.

The fifth condition is the device itself. Mosso Vazquez et al.(34)found that a head-mounted
display reduced pain more than a mobile phone viewer, which fits the conclusion of Smith et al.(5)
that head-mounted displays should be preferred in clinical settings. Yet Almeida et al.(36)found
glasses and a tablet equivalent, and Camacho-Cruz et al.(15)found benefit without immersion.
Immersion may matter less than attention captured at the moment of the needle, a mechanism
consistent with the finding of Bascour-Sandoval et al.(38)that distractors in several sensory moda-
lities lowered acute pain. That mechanism is plausible and was not tested in the included studies.

Dental distraction deserves its own reading because the regional dental trials split, with two
favorable pain findings, two null and one head-to-head. Custédio et al.(28)enrolled children with
low or moderate anxiety, and both they and Garrocho-Rangel et al.(29)used conventional behavior
management as the comparator. The review by Kuchler et al.(6)found lower anxiety in the audiovi-
sual group, whereas Prado et al.(7)stressed that the effect depends on distraction type, instrument
and procedure and carries very low certainty. Goettems et al.(39)noted that most nonpharmaco-
logic techniques improved behavior, anxiety or pain perception. Ramirez et al.(40)suggested that
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audio alone may be an effective alternative for non-invasive treatment. Bardales Martinez et al.(35)
found audiovisual and audio distraction equivalent for dental anesthesia, which agrees with that
suggestion. Falci et al.(41)reported only a small anxiety reduction with virtual reality in third molar
surgery, so the dental evidence converges on modest effects.

The burn and oncology settings add a different reading. Scapin et al.(42)reviewed 34 studies
of virtual reality in burns and linked it to less pain, anxiety and stress during dressing changes. De
Jesus Catala et al.(8)added that many randomized results were not significant at every assessment
moment. The regional studies in dressing changes and oncology, such as de Araujo et al.,(19)Silva
et al.(18)and Barréto et al.,(23)were small and mostly uncontrolled by randomization, so they add
direction but little weight. Their consistency is worth noting. Every one of them reported lower
pain, a pattern that may reflect real benefit in prolonged, repeated procedures or a tendency of
small open-label studies to report positive results.

The stratified counts add a caution to the headline majority. Non-randomized designs favored
distraction in four of five pain findings, whereas randomized designs did so in eight of sixteen. This
gradient is what bias from allocation and outcome assessment would produce, and it means that
the regional impression of benefit rests partly on weaker designs. Fabricant et al.(2)and Lambert
et al.(4)made the same point from other literatures, since the Cochrane authors found high risk of
performance and detection bias in most trials. Against that, the larger studies were not less favo-
rable than the smaller ones, which argues against a pure small-study explanation.

The procedure gradient is easier to interpret than the design gradient. Seven of nine needle
studies favored distraction, and the two exceptions were a feasibility pilot and a trial in an emer-
gency room with 46 children. Dental, endoscopic and urologic studies did not follow the same
pattern. A needle puncture is brief, predictable and frightening, which suits a distraction that cap-
tures attention for a minute or two. A dental visit includes noise, vibration, restraint and repeated
phases, and a distraction has to hold attention across all of them. That account is an inference from
the pattern and not a result of any included studly.

Reporting practices deserve attention because they shape what a synthesis can say. Three
included studies appeared in two languages, and a reader who counted reports would have coun-
ted them twice. Registration identifiers appeared in the available texts of six studies, those of Ca-
macho-Cruz et al,(15)Custédio et al.,(28)Vitor et al.,(17)da Rocha et al.,(26) Goergen and Freitas(31)
and Catissi et al.,(24)and none was found in the texts available for the other seventeen. A regional
registry of distraction trials, even a simple one, would let later reviews check whether negative trials
were published and in which language.

Safety and tolerability were reported unevenly. Rocha et al.(14)noted that 9% of children in the
virtual reality group discontinued because of poor tolerance of the catheterization, and Goergen
and Freitas(31)described the procedure as safe without side effects in their abstract. Smith et al.(5)
also found low incidence of nausea, vomiting, eye strain and dizziness in the inpatient literature.
Nothing in the regional studies contradicts that picture, though most reports gave no systematic
account of adverse events.

The evidence base is also organized by profession. Nursing journals published the intravenous
and vaccination studies, among them Rocha et al,(14)Vitor et al.,(17)da Rocha et al.,(26)de Araujo
et al.(19)and Gémez-Neva et al..(25)Dental and endodontic journals published the dental trials,
including Custédio et al.,(28)Craveiro et al.,(32) Garrocho-Rangel et al.(29)and Bardales Martinez et
al..(35)Each community used its own scales and its own comparators, and almost no study crossed
professional lines. A shared outcome set for needle procedures and another for dental care would
make the next regional synthesis poolable.

Context shaped several designs in ways that reviews from high-income settings rarely discuss.
Tejada-Munoz et al.(21)worked in a regional hospital in the Amazonas department of Peru and
concluded that virtual reality is an economical tool that could be implemented in hospitals of coun-
tries with high poverty. Paredes et al.(33)and Cervantes Alagén et al.(22)worked in university dental
programs. Such settings favor pragmatic, low-cost devices, and their results speak to services with
similar resources more than to the specialized units that produced much of the global literature.

Adults deserve a separate reading because they were the minority and their results were
the least consistent. Of five adult pain findings, two favored distraction, one was null and two were
mixed or head-to-head. The cystoscopy and endoscopy studies agree with the pooled null results
for cystoscopy reported by Lopes et al.,(3)and the wound dressing and infusion studies, which fa-
vored distraction, involved prolonged procedures that were repeated over visits. Adults may expect
less benefit when the procedure is predictable and tolerable, and the baseline anxiety reported
by Gonzalez-Gonzalez et al.(27)fits that reading. The prediction is testable: adult trials that enroll
patients with high baseline anxiety or pain should show larger differences.
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Anxiety evidence is thinner and points the same way as pain. Of the studies that rated anxiety
or distress with a scale, those of Velasco-Hidalgo et al.,(30)Craveiro et al.,(32)Paredes et al.(33)and
Tejada-Mufoz et al.(21)found lower anxiety, whereas Gonzalez-Gonzalez et al.(27)and Garrocho-Ran-
gel et al.(29)did not. The review by Smith et al.(5)reported that half of the inpatient studies that
assessed procedural anxiety found significant reductions, and the regional split is of the same kind.
Falci et al.(41)reported a small anxiety reduction in third molar surgery. Anxiety effects are therefore
most plausible as modest reductions that appear when baseline anxiety is high.

The regional trials also help to clarify what the global reviews measure. Eijlers et al.(1)restricted
virtual reality to head-mounted displays and found large effects, whereas the regional set includes
screen-based and audiovisual formats that the global review excluded by definition. Our counts
suggest that the format matters less than the global estimate implies, since non-immersive and
audiovisual formats produced favorable findings in some trials and null findings in others. This does
not contradict the global estimate. It shows that a single pooled number can hide a heterogeneous
set of interventions that share a label.

The certainty of the regional evidence can be judged informally even though no formal gra-
ding was done. Risk of bias was never low, findings were inconsistent across studies, many samples
were small and imprecise, and several comparators did not match the question of whether distrac-
tion beats usual care. Each of these four concerns would lead a grading team to lower the rating,
and the likely result is low or very low certainty. That agrees with the rating given by Lambert et
al.(4)to the global pediatric literature, and it means that the regional studies neither confirm nor
overturn the global estimate.

Strengths of this review are the regional restriction, the use of Spanish and Portuguese sear-
ches, and the explicit counting of studies and not reports. Limitations are best stated with what
would fix them. Eleven reports could not be retrieved, including conference proceedings and one
letter from Brazil, and their eligibility is unknown. A librarian-supported search with hand-searching
of regional journals would reduce that loss.

The search had a regional gap that can be named. LILACS and SciELO were not searched
directly, and Spanish and Portuguese coverage depended on free-text searches in OpenAlex and
Crossref, which index many regional journals but not all of them. Searching those two databases
directly, with the controlled vocabulary in the three languages, would test whether eligible studies
were missed. Institutional repositories and theses were reached only when the general sources
indexed them, and one included study derives from a thesis. A deliberate hand search of the main
regional nursing and dental journals would address that bias.

The geographic criterion relied on affiliations and stated sites, and a multicenter trial with
partial regional recruitment would be difficult to classify. Reporting the recruiting country in every
trial abstract would remove the ambiguity. Seven judgments rested on abstracts, which limited
the detection of bias in allocation concealment and outcome assessment. Obtaining the full texts
through the authors or institutional access would let those judgments be rechecked. Searches
covered records through the last year of the window, so later trials are not represented.

The synthesis counted the direction of findings without weighting, so a pilot of 50 children
and a trial of 352 children counted equally. It describes how findings are distributed and not how
large the effect is. Meta-analysis was judged inappropriate here because pain scales, procedures
and comparators differed too much, and pooling would have hidden the very heterogeneity that
explains the disagreement. Studies that report a common metric, such as a difference ona 0to 10
pain scale for needle procedures with a no-distraction comparator, could be pooled when enough
of them exist. The certainty of the evidence was not graded, and given the open-label designs and
small samples it would probably be low.

For research, the contradictions suggest a shortlist of improvements that are cheap to adopt.
Trialists can state the content shown to the child, its duration and whether a parent was present,
because these details differ between studies and may modulate the effect. They can report the
timing of the pain rating relative to the puncture, since the Cochrane review separated pain during
and after the procedure.(4)They can report anxiety and distress with one validated instrument per
age group, and they can publish a trial in both languages with a single registration number so
that later reviews count it once.

For practice, the findings support offering distraction during needle procedures in children as
a low-cost adjunct, because the largest regional trial favored it and no study reported serious harm.
Rocha et al.(14)noted that 9% of children in the virtual reality group discontinued because of poor
tolerance of the catheterization, so a plan for those children should be at hand. For trialists in the
region, the contradictions point to concrete design choices. These are registering protocols, naming
the comparator precisely, using observer ratings blinded to the device where possible, reporting
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anxiety with a validated instrument, and enrolling enough children to detect a modest difference.

CONCLUSIONS

Controlled studies from Latin America lean toward lower procedural pain with virtual reality
and audiovisual distraction, but they disagree, and the disagreement is not explained by country
alone. The studies are mostly small, open-label and concentrated in Brazil, and none was judged
at low risk of bias. Anxiety and distress were measured less often and with many instruments, with
a similar split between benefit and no difference. The evidence supports distraction as a low-cost
adjunct for needle procedures in children, while it does not support firm claims for endoscopic,
urologic or dental procedures, and it does not allow pooled estimates for the region.
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