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Purpose: To examine the effectiveness of Child Life Services (CLS) in reducing procedural pain among pediatric patients.
Patients and Methods: A registered systematic review and three-level meta-analysis of randomized controlled trials (RCTs) and 
quasi-experimental studies was conducted following PRISMA 2020 guidelines. Six databases were searched from inception to 2 
June 2025. Eligible studies included RCTs comparing CLS with standard care in children aged 0–18 years undergoing medical 
procedures. Risk of bias was assessed using RoB 2 for RCTs and ROBINS-I for quasi-experimental studies. Pooled standardized mean 
differences (Hedges’ g) were estimated using three-level random-effects model. Four categorical moderators were examined: 
measurement timing, age group, procedure type, and assessor type.
Results: Twelve studies (N = 1,366) were included. CLS significantly reduced procedural pain compared with standard care (g = −0.72, 95% 
CI [−1.19, −0.24], p =0.007). Heterogeneity was primarily attributable to between-study differences (Level 3 I2 = 85.0%). Assessor type was 
the only significant moderator (F = 8.68, p =0.008). Within-level analyses revealed that CLS produced significant pain reduction among 
children 7 years and younger (g = −0.81, p =0.018), during one-time injections (g = −0.93, p =0.021), and in post-procedure assessments (g = 
−0.66, p =0.027). The overall finding was robust across sensitivity analyses, and no evidence of publication bias was detected.
Conclusion: CLS demonstrates a significant effect in alleviating procedural pain in children. Self-reported pain outcomes show better 
effects than observer-rated outcomes. While the benefits appear particularly pronounced among younger children and one-time 
injections, the evidence for older children and surgical contexts warrants further investigation.
Keywords: non-pharmacological intervention, systematic review, three-level meta-analysis, Child Life Services, procedural pain, 
pediatric

Introduction
Procedural pain is a form of brief, acute pain caused by medical procedures.1,2 As a time-limited condition, it is expected to 
resolve spontaneously once the inciting stimulus is removed.3,4 The assessments of procedural pain often concentrated in the 
first 24 hours when intensity is typically highest.5 For non-pharmacologic interventions, pain relief often occurs during or 
immediately after the intervention.6 Procedural pain is experienced by 68.4% of critically ill ICU patients, and it is often 
undertreated.7 A similar burden exists in surgical settings, where 82% of patients report postoperative procedural pain.8

Children are similarly affected. Neonates in intensive care units undergo 11.4 painful procedures per day. The frequent 
procedures include venipuncture, heel lance, and peripheral venous catheter insertion.9 Despite this high frequency, procedural 
pain in children remains poorly recognized. A study of 242 preterm neonates found that across 10,469 painful procedures, only 
32.6% had a documented pain score and only 58.5% received pain-relieving interventions.10 The consequences of this gap extend 
well beyond the immediate procedure. The neonatal nervous system is developing, repeating painful procedures can lead to lasting 
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harm, such as a reduction in thalamic volume and damage to white matter pathways. These changes can lead to poorer cognitive 
and motor skills in later years.11 If early pain is not treated, it can also change how children experience pain later on. Those who 
undergo more painful procedures are more likely to be overly sensitive to pain and have higher levels of pain-related anxiety as 
teenagers.12 Inadequate pain relief during childhood is further linked to needle phobia and healthcare avoidance, behaviors that 
compound long-term morbidity.13 As a result, managing pediatric procedural pain is important.

Clinicians use pharmacological and non-pharmacological interventions to reduce procedural pain in children. Non- 
steroidal anti-inflammatory drugs (NSAIDs) are mostly used to relieve mild pain, while opioids are mostly for the 
treatment of moderate to severe pain.14 The evidence from meta-analysis indicates that NSAIDs (ibuprofen and 
acetaminophen) could reduce acute procedural pain in children.15 For children over 6 months of age, intranasal fentanyl 
at 1.5 to 2 μg/kg provides rapid analgesia.16,17 However, pharmacological treatments are often limited by side effects. 
Ibuprofen was implicated in 68.6% of 51 reviewed pediatric gastrointestinal bleeding cases.18 NSAIDs are also an 
important cause of acute kidney injury in children.19 A scoping review indicates that severe neurological impairment is 
a risk factor for opioid-induced respiratory depression in pediatric patients.20

Non-pharmacological interventions offer a complementary route. A meta-analysis of 3,394 children found that 
distraction, hypnosis, and combined cognitive behavioural intervention reduced needle-related pain and distress.21 

A randomized pilot study assessed a 15-minute medical clown intervention during pediatric IV cannulation. This humor- 
focused distraction approach lowered 3 to 7-year-olds’ Faces Pain Scale scores from 3.3 to 1.6.22 Distraction redirects 
attention away from threatening stimuli. Music, videos, and interactive games are common delivery formats.23 But these 
non-pharmacological methods face practical constraints. Heavy workloads and child non-cooperation were frequently 
cited barriers for nurses to implementation.24 In prehospital settings, short transfer times preclude most techniques.25 

Many psychological techniques presuppose cognitive maturity and require structured pre-procedure training before they 
yield benefit.6 Developmental heterogeneity also creates difficulty. Children with cerebral palsy may smile or freeze in 
response to pain rather than showing typical distress cues, making assessment unreliable.26

In response to these implementation limitations of non-pharmacological interventions, Child Life Services (CLS) offer 
a systematic solution.27 These services were typically led by Certified Child Life Specialists (CCLS). They were required to hold 
at least a bachelor’s degree, complete a set of required coursework, 600 hours of supervised clinical internship, and pass 
a standardized certification examination.28 Where full-time staffing is not feasible, the American Academy of Pediatrics 
recommends part-time or consultative CCLSs to train existing healthcare personnel.29 In procedural pain contexts, CLS typically 
involves four components: (1) age-appropriate pre-procedural explanation and expectation-setting; (2) individualized distraction 
during the procedure (e.g, music, games, electronic devices, or bubbles); (3) caregiver coaching in coping strategies;29,30 and (4) 
post-procedural emotional debriefing.31 In one pediatric RCT, children who received CLS showed significantly lower CHEOPS 
pain scores than those in standard care. This result indicates that CLS can meaningfully reduce procedural pain.32 Another RCT 
examined CCLS-led virtual reality distraction during pediatric vaccinations. Children in the intervention group showed fewer 
pain behaviors based on caregiver and observer ratings.33 One scoping review gives a broader picture of how CLS has been 
studied across health care settings. This scoping review showed that the number of research publications related to CLS has 
increased dramatically over the past decade, with more than 50% of the included studies published from 2019 onward. But the 
intervention content, provider training, clinical setting, and outcome measurement all varied substantially.31 One systematic 
review included 4 CLS-related RCTs, confirming that CLS can improve pain, anxiety and stress outcomes related to pediatric 
procedures.30 But all four RCTs carried a medium to high risk of bias. Taken together, the available evidence supports the 
application of CLS to procedural pain. But researchers need to further integrate its actual intervention effect.

Existing evidence on CLS for pediatric procedural pain shows substantial variation. First, procedural pain responses in 
children vary widely with age. For 80 children aged approximately 7 years undergoing limb fracture surgery, CLS lowered the 
FLACC pain score upon return to the ward by 0.71 points compared with control group.34 In contrast, among 100 children aged 
approximately 8 years undergoing the same type of surgery, the FLACC pain score differed by only 0.13 points.35 Second, pain 
assessment instruments also contribute to heterogeneity. For 240 preschool children with chronic kidney disease undergoing 
venipuncture, researchers measured pain with both a self-report scale and an observer-rated scale. The self-reported Wong-Baker 
FACES score was 3.16 in the CLS group versus 5.98 in the control group. The observer-rated FLACC score was 3.42 in the CLS 
group versus 5.34 in the control group.36 While both scales detected a statistically significant between-group difference favoring 
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the CLS group, the magnitude of the difference was descriptively larger on the self-report measure than on the observer-rated 
measure. Third, procedural types introduce further variability. When 77 children received peripheral intravenous punctures, the 
intraoperative FLACC pain score was 2.5 points lower than the control.37 Conversely, among 130 children undergoing concealed 
penis surgery, the FLACC score at 6 hours postoperatively was only 0.23 points lower in the CLS group.38 Fourth, the timing of 
assessment is equally critical. For 100 children undergoing renal biopsy, the intraoperative Faces Pain Scale-Revised (FPS-R) 
score was 1.5 points lower than the control.39 In contrast, during the post-procedural phase for 121 immunized children, the 
median FPS-R score showed no statistical difference between the intervention and control groups.40 Considering these sources of 
heterogeneity, researchers will perform subgroup analyses to robustly estimate the effects of Child Life Services on pediatric 
procedural pain.

To fill these gaps, this study used a three-level meta-analysis to quantify the overall analgesic effect of CLS on 
pediatric procedural pain. Four moderators were prespecified to examine whether the effect varied by measurement 
timing, age group, procedure type, and assessor type. The findings are expected to provide quantitative support for better 
integrating CLS into multidisciplinary pediatric pain care.

Materials and Methods
Design and Registration
This study was designed as a systematic review and three-level meta-analysis of randomized controlled trials (RCTs) and 
quasi-experimental studies, conducted in accordance with the Cochrane Handbook for Systematic Reviews of 
Interventions (Version 6.5).41 The protocol and reporting followed the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses 2020 (PRISMA 2020) guidelines.42 The review was prospectively registered with 
PROSPERO, the international database of prospectively registered systematic reviews, hosted by the Center for 
Reviews and Dissemination, United Kingdom (Registration Number: CRD420251020624).

Search Strategy
To ensure comprehensive evidence coverage, a structured search strategy was developed and refined iteratively by the 
review team. Initial search terms included “child life” and “pain”, and were refined using keywords extracted from 
relevant articles. Final terms were developed in accordance with the PICOS framework (Population, Intervention, 
Comparison, Outcome, and Study design) and finalized upon approval by three researchers. The approved terms included 
“child*”, “procedure*”, “child life”, “pain”, and “randomized controlled trial”.

Six widely recognized digital academic databases were searched: China National Knowledge Infrastructure, Wanfang 
Data, Web of Science, PubMed, Scopus, and Embase. The final search was conducted on 2 June 2025. To minimize 
publication bias, a manual search was also performed using Google Scholar and the reference lists of included studies. 
A summary of database-specific strategies is presented in Box 1, with full search terms provided in Supplementary Table 1.

Box 1 Literature Search of the Electronic Databases

Terms

Child* OR adolesce* OR infant* OR pedia* OR teen* OR preschool OR youth*
Surg* OR operat* OR procedure OR therap* OR injection OR “nursing care” OR “patient care”

Child life

Pain
Additional limits

English AND Chinese language

Included databases
CNKI

WanFang Data

PubMed
Embase

Web of Science

Scopus
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Inclusion and Exclusion Criteria
Studies were considered eligible if: (1) the recipients of the interventions were pediatric patients aged 0–18 years old; (2) 
the intervention consisted of Child Life Services, defined as non-pharmacological interventions delivered by trained 
professionals and incorporating therapeutic play, medical preparation, distraction, psychological support, and family 
support as core components;29 (3) the control group received routine or standard care; (4) the pain in pediatric patients 
was assessed using psychometric scales, objective measures, and scientifically validated tools (e.g, FLACC, CHEOPS, 
VAS, FPS-R, WBFS); (5) the study design was an RCT or quasi-experimental design (e.g, historical control, non- 
concurrent control); and (6) the publication was in Chinese or English.

Studies were excluded if they met any of the following criteria: (1) the intervention did not consist of CLS, or 
contained multiple intervention components in which the effect of CLS could not be isolated; (2) it could not be reliably 
determined whether pain was assessed within 24 hours after the procedure or surgery. Because acute procedural pain 
peaks early and resolves spontaneously,1,5 pain measured beyond this window may reflect natural recovery rather than 
the intervention effect. (3) the data required for effect size calculation were incomplete or unusable; (4) the publication 
was a review, case report, or conference abstract.

Screening
All records retrieved at that time are included in the screening process. After that, all retrieved records were imported into 
EndNote 19 software,43 and duplicates were removed. Followed by the eligibility criteria set at the beginning of the 
research, two reviewers (Z. Zhou and Z. Wang) independently screened the titles and abstracts and discussed the 
differences in the results till reaching consensus. Subsequently, full-text screening of studies for basic inclusion and 
exclusion criteria was performed. If there were some different opinions, the full-text articles were discussed. If necessary, 
a third senior researcher (W. Duan) was consulted.

Risk of Bias Assessment
Risk of bias was assessed using design-appropriate tools. For randomized controlled trials, this study utilized the Revised 
Risk of Bias (RoB 2) tool to evaluate the risk of bias of the included studies. The assessment targeted the following 
domains: (1) bias arising from the randomization process, to assess whether the allocation sequence was random and 
concealed, (2) bias due to deviations from intended interventions, to assess whether awareness of the assigned interven
tion led participants or providers to deviate from the intended treatment, (3) bias due to missing outcome data, (4) bias in 
measurement of the outcome, to minimize detection bias, (5) bias in selection of the reported result, to identifyselective 
reporting. The risk of bias was categorized into three levels:44 (1) low risk: the study provided clear, detailed reporting 
and implemented robust measures to minimize bias effectively, (2) some concerns: the study raised some concerns in at 
least one domain but was not judged to be at high risk for any domain, (3) high risk: inadequate methods were employed 
in specific domains, introducing a substantial risk of systematic bias and potentially compromising the reliability of the 
findings.

For quasi-experimental studies, the Risk Of Bias In Non-randomised Studies of Interventions (ROBINS-I) tool was 
employed,45 which evaluates bias across seven domains: (1) bias due to confounding, to assess whether the estimated 
effect of the intervention is distorted by baseline differences between groups; (2) bias in selection of participants into the 
study, to evaluate whether selection into the study was related to both the intervention and the outcome; (3) bias in 
classification of interventions, to determine whether intervention status was misclassified or differentially defined across 
groups; (4) bias due to deviations from intended interventions, to assess whether systematic differences in how 
interventions were delivered, co-interventions administered, or adherence monitored introduced bias; (5) bias due to 
missing data, to evaluate whether incomplete outcome data, loss to follow-up, or exclusion of participants differed 
between groups and was related to the outcome; (6) bias in measurement of outcomes, to assess whether the method of 
outcome assessment, including the subjectivity of the measure and blinding of assessors, introduced systematic error; (7) 
bias in selection of the reported result, to evaluate whether the reported outcomes were selected from multiple 
measurements or analyses on the basis of the results.
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The risk of bias under ROBINS-I was categorized into five levels45: (1) low risk: the study is comparable to a well- 
performed randomized trial across all domains; (2) moderate risk: the study is sound for a non-randomized design but 
cannot be considered equivalent to a well-performed randomized trial; (3) serious risk: the study has important 
methodological problems that substantially weaken confidence in the findings; (4) critical risk: the study is too 
methodologically compromised to provide any useful evidence on the effect of the intervention; (5) no information: 
insufficient detail was reported to permit a judgment in one or more domains.

For each included study, the risk of bias assessment was independently performed by two reviewers (Z. Zhou and 
Z. Wang). Discrepancies were resolved through consultation with a third senior reviewer (C. Fu). Her expert input facilitated 
consensus. All differences were addressed via thorough discussion to ensure agreement.

Data Extraction
Data extraction was performed by one reviewer using a pre-designed table based on the Cochrane Handbook,46 and 
another reviewer verified the accuracy of the extracted data. The extracted data encompassed several key categories: (1) 
author, year/country, (2) study design, (3) characteristics of pediatric patients, (4) intervention characteristics, (5) 
assessment parameters, (6) pain measurement tool and data. Data were subsequently entered into Review Manager 5 
by one author, who carefully checked for completeness and accuracy. To ensure data comparability, for studies reporting 
only individual dimensional scores, the mean and standard deviation of the total score were calculated before meta- 
analysis. When studies reported only medians and quartiles, these were converted to means and standard deviations using 
the recommended statistical formula47 Mean ≈ (Q1 + M + Q3)/3; SD ≈ IQR / (2 × Φ−1((0.75n − 0.125)/(n + 0.25))).

Data Synthesis
All meta-analyses were conducted in R 4.4.3 using the metafor package.48 This study employed standardized mean 
differences (SMD; Hedges’ g) and a random-effects (RE) model to quantify the effect size of the CLS on children’s pain 
levels during procedures. Hedges’ small-sample correction was applied.49 The interpretation of Hedges’ g adhered to 
Cohen’s criteria, where effect sizes of 0.2, 0.5, and 0.8 were classified as small, medium, and large, respectively. Cohen’s 
conventional benchmarks have been adopted for interpreting standardized mean differences in systematic reviews of 
pediatric procedural pain.21,41 Negative values indicating lower pain in the CLS group.

Given that multiple effect sizes were nested within the same study, and traditional meta-analytic models assuming 
independence among effect sizes would produce inflated precision and inflated Type I error rates.50 So all pooled analyses 
employed a three-level random-effects model with nested random intercepts for individual effect sizes within studies, 
estimated via restricted maximum likelihood (REML).51 The three variance levels comprised: Level 1 (sampling error), 
Level 2 (within-study variance), and Level 3 (between-study variance). Significance testing used the Knapp-Hartung method 
with t-tests.52 Heterogeneity was assessed using the I2 statistic, interpreted as follows: 0–40% represented unimportant 
heterogeneity, 30–60% moderate heterogeneity, 50–90% substantial heterogeneity, and 75–100% considerable heterogeneity. 
If substantial heterogeneity was detected we performed moderator analyses to identify its sources. Likelihood-ratio tests 
(LRTs) were conducted to evaluate whether the three-level model provided a significantly better fit than simpler two-level 
alternatives.51 For comparison, a conventional two-level random-effects model was also fitted.

Four categorical moderators were examined in this study: (1) timing of assessment (during-procedure vs post-operative). 
We confirmed with our team of clinically experienced experts that measurements within 24 hours after the procedure can 
effectively reflect the effectiveness of the intervention. Additionally, many studies on procedural pain also used 24 hours as 
a time point.53 (2) age group (≥ 8 vs ≤ 7 years). Around 7 to 8 years of age, children typically begin to comprehend the nature 
of pain, enabling the effective use of self-report pain scales.54 Consequently, this study categorizes children into two groups 
based on the age threshold of eight years. (3) procedure type (surgery vs one-time injection) The intensity of pain is closely 
related to the invasiveness of the operation. One-time injections and surgical procedures represent the spectrum of low- 
invasive and high-invasive interventions, respectively. Surgical procedures are characterized by greater intensity and 
prolonged duration compared to one-time punctures.55 (4) assessor type (observer-rated vs self-report). For each moderator, 
per-level pooled effect sizes with 95% confidence intervals were estimated, and omnibus F-tests assessed whether the 
moderator significantly accounted for heterogeneity. Potential outliers were identified using externally studentized residuals 
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(|rstudent| > 1.96 indicating a potential outlier).56 After finding those potential outliers, this study used Leave-one-study-out 
analyses to evaluate whether any single study exerted disproportionate influence on the overall conclusion. If the pooled 
estimate remained significant after sequentially excluding each study, the result was considered robust.

Publication bias was assessed visually using funnel plots and Egger’s regression test. If the funnel plot appeared 
symmetric and Egger’s regression test was non-significant,57 publication bias was considered unlikely. If the funnel plot 
displayed asymmetry or Egger’s test reached significance, the trim-and-fill procedure58 was applied to estimate the 
number of potentially missing studies and to provide a bias-adjusted pooled estimate; if the adjusted estimate did not 
differ substantially from the original, the meta-analytic result was considered robust to publication bias.

Results
Study Selection
This study retrieved 4,167 records from six Chinese and English databases and imported them all into EndNote 19. After 
removing 131 duplicates and manual screening, the remained 4,036 articles were reviewed for titles and abstracts. Titles 
and abstracts of all 4,036 articles were reviewed by two researchers. If there are some controversial records, the expert 
will be queried. 3,996 articles were excluded based on title, and 17 articles were excluded based on abstract.

Subsequently, the two researchers independently read the 23 articles that met the full-text screening criteria, of which 
11 articles were excluded for the following reasons: incomplete data (n = 7), unable to accurately determine whether 
pediatric patients are within the scope of medical procedures (n = 2), wrong study type (n = 2). Finally, 12 articles that 
met the requirements were included, and the selection of studies is illustrated in a PRISMA flow diagram (see Figure 1).

Study Characteristics
Twelve studies (seven RCTs and five quasi-experimental design) published between 2015 and 2025 were included. These 
studies enrolled 1,366 participants. Nine were conducted in China,34–39,59–61 two in the United States,40,62 and one in 
Australia.32 Seven studies evaluated surgical interventions: burn wound dressing,32 limb fracture repair,34,35 concealed 
penis surgery,38 inguinal hernia surgery,59 cryptorchidism surgery,60 and multiple surgery.61 Five evaluated one-time injec
tions: peripheral intravenous placement in the emergency,62 routine immunization,40 day-surgery peripheral venipuncture,37 

venipuncture for chronic kidney disease,36 and renal biopsy.39 Details of each CLS intervention and control condition are 
provided in Supplementary Table 2.

These studies used five instruments to measure pain. FLACC was used in five studies.34–38 The Visual Analogue 
Scale (VAS) was used in two studies.59,60 The Faces Pain Scale–Revised (FPS-R),39,40 the Wong-Baker FACES Scale 
(WBFS),36,61,62 and the Children’s Hospital of Eastern Ontario Pain Scale (CHEOPS)32 each appeared in one or two 
studies. FLACC and CHEOPS are observer-rated scales. VAS, FPS-R, and WBFS are self-report scales. The 12 studies 
yielded 24 effect sizes. Study characteristics are summarized in Table 1.

Risk of Bias Assessment
The risk of bias for each included RCT is detailed in Figure 2. Three were rated as having some concerns32,34,37 and four as 
high risk.35,38,39,60 The bias risk assessment showed that randomization process (Domain 1) had 85.7% low risk and 14.3% 
some concerns. Deviations from intended interventions (Domain 2) were uniformly rated as some concerns (100%). Unlike 
a pill or a cream, CLS requires a trained specialist to interact face-to-face with the child. The specialist knows they are 
delivering the intervention; the child and family also know whether someone is playing with them, and coaching them 
through the pain. Missing outcome data (Domain 3) and selective reporting (Domain 5) were rated as low risk in all seven 
RCTs. Measurement of the outcome (Domain 4) had 57.1% high risk and 42.9% low risk. Three studies deployed 
independent assessors and were rated low risk.32,34,37 Four studies that failed to explicitly mention a separate assessment 
team were classified as high risk.35,38,39,60 Detailed risk assessment charts for each study are presented in Figure 3.

The risk of bias for the five quasi-experimental studies is detailed in Figure 4. All five received an overall judgment of 
serious risk of bias (see Figure 5). The domain-level assessment showed that confounding (Domain 1) represented the 
main source of bias. Four studies (80%) were rated as serious risk and one (20%) as critical risk.61 None of the five 
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studies employed true random assignment to groups. Selection of participants (Domain 2) was rated as low risk in three 
studies and moderate in two.61,62 Classification of interventions (Domain 3) was rated as low risk in four studies and 
moderate in one.61 Deviations from intended interventions (Domain 4) and missing data (Domain 5) were uniformly 

Figure 1 PRISMA flow diagram of study selection.

Table 1 Characteristics of Studies Included in the Meta-Analysis

Study Country Design Participants 
(CLS/Con)

Procedure Age Mean  
(SD/Range)

Pain Scale 
(Assessor Type)

Measurement Timing (k)

Chen & Li 

(2023)35

China RCT 50/50 Limb fracture 

repair(Surgery)

CLS: 8.18(3.28) 

Con: 8.25(3.62) 

(≥8 yr)

FLACC 

(Observer)

Post-operative:ward, 3h, 

6h,12h, 24h (5)

Gregory et al 

(2023)40

USA Quasi-experimental 61/60 Routine immunization 

(One-time injection)

CLS: 8.1(3.6) 

Con: 8.1(3.5) 

(≥8 yr)

FPS-R 

(Self-report)

Post-procedure (1)

Hyland et al 

(2015)32

Australia RCT 50/50 Burn wound dressing 

(Surgery)

CLS: 2.3(1.5–4.5) 

Con: 2.2(1.3–3.9) 

(≤ 7 yr)

CHEOPS 

(Observer)

During-procedure (1)

(Continued)
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rated as low risk. Measurement of outcomes (Domain 6) was rated as moderate risk in four studies and serious risk in 
one.59 Because the pain was scored without an independent assessment team. Selection of the reported result (Domain 7) 
was rated as moderate risk across all five studies. Because they did not repert the published protocols or trial 
registrations.

Table 1 (Continued). 

Study Country Design Participants 
(CLS/Con)

Procedure Age Mean  
(SD/Range)

Pain Scale 
(Assessor Type)

Measurement Timing (k)

Jin et al (2023)38 China RCT 65/65 Concealed 

penissurgery (Surgery)

CLS: 6.79(1.12) 

Con: 6.83(1.05) 

(≤7 yr)

FLACC 

(Observer)

Post-operative:6h, 12h (2)

Li S. et al 

(2025)60

China RCT 60/60 Cryptorchidism 

surgery 

(Surgery)

CLS: 5.83(0.54) 

Con: 5.57(0.57) 

(≤ 7 yr)

VAS 

(Self-report)

Post-operative:Day 1 (1)

Li S. S. et al 

(2025)59

China Quasi-experimental 80/80 Inguinal herniasurgery 

(Surgery)

CLS: 9.23(1.07) 

Con: 9.04(1.24) 

(≥8 yr)

VAS 

(Self-report)

Post-operative:6h, 9h, 12h (3)

Sanchez 

Cristalet al 

(2018)62

USA Quasi-experimental 39/39 Peripheral intravenous 

catheter 

(One-time injection)

CLS: 7.62(3.40) 

Con: 6.82(2.93) 

(≤7 yr)

WBFS 

(Self-report)

Post-procedure (1)

Wang et al 

(2024)37

China RCT 38/39 Peripheral 

venipuncture 

(One-time injection)

CLS: 5.5(4.6–6.5) 

Con: 4.6(4–6.3) 

(≤7 yr)

FLACC 

(Observer)

During-procedure (1)

Zhang & Yu 

(2021)36

China Quasi-experimental 120/120 Venipuncture for 

chronic kidney disease 

(One-time injection)

CLS: 5.15(1.23) 

Con: 4.96(0.98) 

(≤7 yr)

FLACC (Observer) 

WBFS 

(Self-report)

Post-procedure (2)

Zhang et al 

(2022)34

China RCT 41/39 Limb fracture repair 

(Surgery)

CLS: 7.14(0.26) 

Con: 7.17(0.22) 

(≤7 yr)

FLACC 

(Observer)

Post-operative:ward, 3h, 

6h,12h, 24h (5)

Zhang et al 

(2025)39

China RCT 50/50 Renal biopsy 

(One-time injection)

CLS: 9.66(3.66) 

Con: 10.31(3.50) 

(≥8 yr)

FPS-R 

(Self-report)

During-procedure (1)

Zhou & Huang 

(2024)61

China Quasi-experimental 30/30 Multiple surgical 

procedure 

(Surgery)

CLS: 10.4(1.1) 

Con: 10.1(1.6) 

(≥8 yr)

WBFS 

(Self-report)

Post-operative:4h (1)

Notes: Age group classification (≤ 7 yr vs ≥ 8 yr) was based on the mean age of the study sample. 
Abbreviations: CLS, Child Life Services group; Con, Control group (standard care); RCT, randomized controlled trial; FLACC, Face, Legs, Activity, Cry, Consolability scale; 
CHEOPS, Children’s Hospital of Eastern Ontario Pain Scale; VAS, Visual Analogue Scale; FPS-R, Faces Pain Scale–Revised; WBFS, Wong-Baker FACES Scale; k, number of 
effect sizes; h, hours.

Figure 2 Risk of bias summary for randomized controlled trials (Cochrane RoB 2).
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Overall Effect of Child Life Services in Reducing Pediatric Procedural Pain
This study used three-level random-effects model to estimate the overall effect of CLS on procedural pain relative to standard 
care (Figure 6). The results showed that CLS produced a combined effect size of g = −0.72 (p =0.007, 95% CI [−1.19, −0.24]). 
By Cohen’s convention, this falls in the medium-to-large range, indicating that children who received CLS experienced 
substantially less procedural pain than those in standard-care control groups. Heterogeneity was substantial under the three- 
level model (Q(23) = 314.83, p <0.001). Likelihood-ratio tests were conducted to determine the distribution of heterogeneity 
across levels. The results showed that the within-study variance (Level 2 I2 = 8.1%, tau2 = 0.046, p =0.006), and the between- 
study variance (Level 3 I2 = 85.0%, tau2 = 0.485, p <0.001) both significant. Considerable heterogeneity was present at the 
between-study level (I2 > 75%), whereas within-study heterogeneity was unimportant (I2 < 40%).63 The between-study level 

Figure 3 Risk of bias traffic light plot for randomized controlled trials (Cochrane RoB 2).

Figure 4 Risk of bias summary for quasi-experimental studies (ROBINS-I).
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accounted for the preponderance of the total variance, indicating that study-level characteristics, rather than within-study 
measurement choices, were the primary source of variability in CLS effectiveness. Therefore, moderator analyses were 
conducted to identify which study-level factors accounted for this heterogeneity.

Moderator Analyses
This study examined four categorical moderators: measurement timing, age group, procedure type, and assessor type. 
The results for each moderator are presented in Table 2. Only one moderator reached statistical significance, so we did 
not conduct a multiple moderator model.

Assessor type was a statistically significant moderator (F(1, 22) = 8.68, p =0.008). Self-report measures yielded a larger 
pooled effect (k = 9, g = −1.06, p <0.001) than observer-rated measures (k = 15, g = −0.32, p =0.261). This indicates that 
the observed benefit of CLS depends partly on who assesses the pain. When children rate their own pain, CLS shows 
a large and reliable effect.

Age group did not reach significance as a moderator (F(1, 10) = 0.28, p =0.608). The benefit of CLS did not change on 
whether children were younger or older. Children aged 7 years and younger showed a larger effect (k = 13, g = −0.81, 
p =0.018) than children aged 8 years and older (k = 11, g = −0.58, p =0.122). The within-group evidence is sufficient to 
conclude that CLS reduces pain in children aged 7 years and younger.

Procedure type was not a significant moderator (F(1, 10) = 0.66, p =0.435). CLS worked regardless of whether the 
procedure involved surgery or a one-time injection. One-time injections showed a larger effect (k = 6, g = −0.93, 
p =0.021) than surgery (k = 18, g = −0.57, p =0.069). The data confirm that CLS reduces pain in one time injections.

Measurement timing did not moderate the overall effect (F(1, 10) = 0.21, p =0.654). During-procedure assessments (k 
= 3, g = −0.90, p =0.077) yielded a larger effect than post-procedure assessments (k = 21, g = −0.66, p =0.027). The data 
confirmed that CLS reduces pain when measured after the procedure.

Sensitivity Analyses
Influence analysis identified one outlier from Zhang, Yu.36 To evaluate their impact, we conducted another meta-analysis 
without it. The leave-one-out results are presented in Figure 7. The three-level random model showed that the overall 

Figure 5 Risk of bias traffic light plot for quasi-experimental studies (ROBINS-I).
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effect remained significant, g = −0.67 (p =0.003, 95% CI [−1.06, −0.27]). Because the change was modest, both were 
retained. Leave-one-study-out analyses showed that the pooled g ranged from −0.79 to −0.53 and remained significant at 
p <0.05 across all 12 iterations. In a conventional two-level model, the same outliers exerted a larger influence on the 
pooled estimate (g = −0.69 vs g = −0.72), illustrating the benefit of the three-level approach.

Figure 6 Forest plot of standardized mean differences (Hedges’ g) for the effect of CLS on pediatric procedural pain.
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Publication Bias
The funnel plot (Figure 8) showed no marked asymmetry. The two-level Egger regression test was non-significant (t = 
0.65, p =0.523). The three-level Egger test with a modified predictor was also non-significant (F(1, 10) = 3.18, p =0.105). 
The trim-and-fill procedure imputed seven studies to the left of the mean effect size. After correction, the overall effect 
size was still significant with g = −0.91 (p <0.001, 95% CI [−1.17, −0.65]). Rosenthal fail-safe N was 2,626, exceeding 
the threshold of 130. There was no statistical evidence to indicate the presence of publication bias.

Table 2 Moderator Analysis of CLS Effects on Pediatric Procedural Pain

Moderator Level k g [95% CI] F(df1, df2) p I2 L2 I2 L3

Timing of Assessment During-procedure 3 −0.90 [−1.91, 0.12] F(1, 10) = 0.21 0.654 7.6%** 86.0%***
Post-procedure 21 −0.66* [−1.22, −0.09]

Age Group ≥8 years 11 −0.58 [−1.34, 0.18] F(1, 10) = 0.28 0.608 7.7%** 85.8%***

<=7 years 13 −0.81* [−1.46, −0.17]
Procedure Type Surgery 18 −0.57 [−1.19, 0.05] F(1, 10) = 0.66 0.435 8.1%** 85.1%***

One-time injection 6 −0.93* [−1.69, −0.17]

Assessor Type Observer-rated 15 −0.32 [−0.90, 0.26] F(1, 22) = 8.68 0.008** 1.3% 93.3%***
Self-report 9 −1.06*** [−1.62, −0.49]

Notes: I2 L2 and I2 L3 = residual heterogeneity at the within-study and between-study levels after accounting for the moderator. * p <0.05, ** 
p <0.01, *** p <0.001. 
Abbreviations: k, number of effect sizes; g, Hedges’ g (standardized mean difference); b, between-level contrast (unstandardized regression 
coefficient).

Figure 7 Leave-one-out sensitivity analysis plot.
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Discussion
Main Findings
This systematic review and three-level meta-analysis synthesized evidence from RCTs and quasi-experimental studies. 
The 24 effect sizes from 12 studies found that CLS significantly reduced pediatric procedural pain compared with 
standard care. The overall conclusion remaining robust across multiple sensitivity analyses. The benefit was clearest 
among younger children, during one-time injection procedures, at post-procedure time points, and when pain was 
assessed through child self-report. Compared with the prior systematic review of CLS,30 the present review quantifies 
the magnitude of that analgesic effect and identifies the conditions under which it varies. These results provide support 
for integrating CLS into pediatric medical care as a standardized, non-pharmacological pain management strategy.

Heterogeneity analyses revealed that variability in CLS effects predominantly originated at the between-study level 
(Level 3). This pattern suggests that study-level characteristics were primary sources of effect variation. Assessor type 
was the only prespecified moderator that significantly accounted for between-study variance. Age group, procedure type, 
and measurement timing did not reach significance as moderators. A recent scoping review documented that CLS 
intervention content, provider qualifications, and clinical settings vary widely across health care systems.31 The between- 
study heterogeneity observed in the present study converges with this observation, suggesting that residual variability 
partly reflects real differences in how CLS is implemented. Accordingly, we will discuss four moderators below.

Interpretation of Moderation
Assessor type was the only moderator that significantly influenced the CLS analgesic effect in this study. Child self report 
measures yielded a large pooled effect, whereas observer rated measures yielded a much smaller and non-significant effect. 
Observer rated tools such as FLACC measure what the child displays. Self report tools measure what the child feels. CLS 
deploys therapeutic play, psychological preparation, and coping skills training to target the child’s subjective experience. The 
child’s own pain report captures the endpoint most proximal to what CLS is designed to change. This finding aligns with the 
Initiative on Methods, Measurement, and Pain Assessment in Clinical Trials (IMMPACT) consensus, which established self- 
reported pain intensity as a core outcome domain for pediatric acute pain clinical trials.64 The IASP 2020 definition of pain 
also explicitly affirmed that individual self report is irreplaceable in pain assessment.65 A meta analysis of 40 studies with 
4,628 children likewise found instrument type to be a significant moderator of child to caregiver pain rating consistency.66 

Figure 8 Funnel plot for assessment of publication bias.
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A systematic review of measurement properties for self-report pain intensity measures in children noted that self-report and 
behavioral observation scores are often discrepant.67 The present findings situate CLS within this broader measurement 
pattern. Future CLS studies and programs should adopt developmentally matched self-report instruments as the primary 
outcome. For children aged 6 years and older who can complete self-report, FPS-R carries the strongest current evidence.67 

For children younger than 6 years, where no self-report measure has yet met the threshold for recommendation, observer-rated 
tools such as FLACC remain necessary.

Age did not significantly moderate the analgesic effect of CLS. Among children 7 and younger, the effect was large and 
was statistically significant. Among children 8 and older, it was moderate and did not reach significance. Within the included 
12 studies, younger children were predominantly assessed with observer-rated tools, while older children more often 
contributed self-report data. Separating the developmental signal from measurement modality requires further evidence. 
A Cochrane review of psychological interventions for needle-related procedural pain in children similarly noted that age and 
developmental stage are important considerations when selecting outcome measures, but did not formally test age as 
a moderator.21 The developmental literature offers a framework for understanding how CLS function across age groups.68– 

70 Young children cannot regulate emotions well on their own. Their prefrontal cortex remains immature throughout early and 
middle childhood. They depend on others to soothe and structure the experience of pain. CLS supplies external preparation, 
distraction, and coaching that younger children cannot yet generate for themselves. Older children are learning to manage 
distress internally. Cognitive reappraisal and attention direction emerge gradually. They bring partial self-regulation capacity 
to the medical encounter. So the extra benefit CLS offers therefore be smaller. For younger children, future CLS programs 
should rely on dolls, pretend medical equipment, and sensory familiarization, with caregivers serving as co-regulators. For 
older children, the same hands-on methods should be paired with verbal explanation, and children should be invited to plan 
their own coping strategies. Studies in each age band should collect self-report and observer-rated data in parallel.

Measurement timing did not significantly moderate the analgesic effect of CLS. In the post procedure period, the pooled 
effect was moderate and statistically significant. In the during procedure period, the point estimate was larger but did not reach 
significance. Only three studies contributed during procedure data, so it was severely under-powered. The point estimate was 
large, which suggests that CLS may be doing something meaningful during the procedure. The non-significance could be 
explained by the difficulty of measuring pain in the procedure room. Pain tools need to be validated for the specific setting 
where they are used. A tool that works well after surgery may not work the same way during a procedure.71 The during- 
procedure window also has a signal-to-noise problem. Acute pain, fearful crying, and physiological arousal all peak within 
seconds. In that moment, it is hard to tell them apart by watching behavior alone. Even devices built for continuous nociception 
monitoring during surgery give mixed results.72 Distraction as a standalone intervention provides a benchmark for during- 
procedure effects. A meta-analysis of distraction for invasive procedures in children found that distraction produced a large 
analgesic effect when measured during the procedure.73 Distraction is the part of CLS meant to work during the procedure. Its 
effect depends a lot on whether it fits the timing and nature of the procedure.74 So the key CLS ingredient in this phase is itself 
highly context-dependent, which only adds to the measurement difficulty. A recent meta-analysis of psychosensory interven
tions in pediatric emergency departments similarly reported that several strategies produced significant post-procedure 
reductions in heart rate and blood pressure but showed no significant effects on the same physiological markers during the 
procedure.75 Future studies should treat during-procedure and post-procedure assessment as distinct measurement tasks. For 
each phase, the pain tool should be selected and validated for that specific context.

Procedure type did not significantly moderate the analgesic effect of CLS. Among one time injections, the effect 
was large and reached statistical significance. Among surgical procedures, the effect was moderate but did not reach 
individual significance. A systematic review of psychological interventions for pediatric surgical post-operative 
pain classified interventions into preparation/education, distraction/imagery, and mixed. It found that preparation/ 
education did not significantly reduce child self-reported pain whereas distraction/imagery was effective. Mixed 
interventions were excluded from subgroup analyses because they could not be uniquely categorized into a single 
subgroup.76 CLS is a multicomponent care model encompassing therapeutic play, psychological preparation, and 
pain-management and coping strategies, with distraction listed as a standard component of pain-management and 
coping strategies.29 CLS thus contains both a preparation component and a distraction component and corresponds 
to the mixed category. In injection studies, CLS delivered real-time during-procedure distraction in addition to pre- 
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procedural preparation, and distraction is a widely validated non-pharmacological strategy in pediatric 
procedures.74 In surgical studies, preoperative CLS preparation content was comparable to that in one time injection 
studies, but the real-time during-procedure component was absent. Surgical children also received systemic 
analgesia as part of standard care, and pain scores in this context may be compressed to a low range where scale 
sensitivity to additional improvement is limited.77 The IMMPACT consensus recommends that pediatric pain assess 
global treatment satisfaction, physical recovery, and emotional response as core outcome domains in addition to 
pain intensity.64 Future surgical CLS studies should consider multidimensional assessment to better capture the true 
clinical value.

Limitation
Several considerations should be taken into account when interpreting the findings. First, the number of eligible studies was 
constrained by the developmental stage of the CLS field. Over 50% of CLS research has been published in the past five 
years.31 The elevated risk of bias in the included literature reflects the methodological maturity of a field still in its early 
accumulation phase. The inherent challenges of blinding in behavioral interventions are common across this evidence base.30 

Second, the included studies were heavily concentrated in China. This geographical distribution reflects the uneven global 
development of CLS, and cross-cultural validation is a necessary next step. Third, only categorical moderators were 
examined. Continuous variables such as intervention duration and CCLS experience could not be analyzed because the 
primary studies did not report them consistently. Future CLS research should report the duration of each intervention session, 
the total number of sessions, the professional background and years of experience of the individual delivering the 
intervention. Fourth, none of the included studies systematically monitored adverse effects of CLS. While CLS is a low- 
risk behavioral intervention, the absence of safety data limits comprehensive risk-benefit evaluation.

Conclusion
This systematic review and three level meta analysis demonstrates that Child Life Services significantly reduce 
procedural pain in pediatric patients. Assessor type is the sole significant moderator. Effects based on child self 
report are substantially larger than those based on observer ratings, and the latter have not yet reached statistical 
significance. Age group, procedure type, and measurement timing did not significantly moderate CLS effects. 
However, within level analyses suggest benefits for younger children and one time injections, though the age- 
group difference was not statistically confirmed. These non-significant findings require cautious interpretation 
given the limited statistical power and potential confounding with assessor type. Overall, CLS demonstrates clear 
clinical value in pediatric procedural pain management. Certified child life specialists should be integrated into 
multidisciplinary pediatric pain teams. Future CLS research should anchor primary outcomes on developmentally 
matched self-report instruments and include multidimensional assessment in surgical contexts.
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