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Abstract 

The cold pressor task (CPT) is an ethical experimental pain task widely used by pediatric pain 

researchers to examine a variety of important theoretical and clinical questions. The purpose of 

this systematic review was to describe contemporary use of the CPT in pediatric pain research to 

identify possible methodological and procedural inconsistencies and inform future research. All 

papers using the CPT to examine pain-related outcomes with children ≤18 years old published 

after 2005 were identified, when published pediatric CPT studies were last reviewed and 

guidelines for pediatric use of the CPT were published. Information related to samples, CPT 

methodology, and pain outcomes was recorded. Thirty-six published papers, involving 2242 

children (aged 3-18 years) from both healthy and clinical samples, met review inclusion criteria. 

Several aspects of CPT methodology with significant potential to impact pain outcomes were 

found to be inconsistently implemented and reported, including water temperature, use of 

informed versus uninformed ceilings, and the presence of observers during the CPT. Self-report 

child pain intensity and pain tolerance were common outcomes. A number of refinements for use 

of the CPT in pediatric pain research are suggested. 

 

Perspective: The cold pressor task is a commonly used experimental method in pediatric pain 

research. This systematic review reveals important methodological inconsistencies in its use and 

suggestions for improvements to previously published guidelines.  

 

Keywords: cold pressor task, cold pressor test, pediatric pain, experimental pain, children 
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Contemporary Use of the Cold Pressor Task in Pediatric Pain Research:  

A Systematic Review of Methods 

 The cold pressor task (CPT) is the most commonly used experimental pain induction 

technique in pediatric pain research24. To induce pain of mild to moderate intensity, the CPT 

requires children to submerse their hand or forearm in cold (typically 10°C) water for a period of 

up to several minutes49. The appeal of the CPT to pediatric pain researchers is likely related to its 

ethical acceptability2. Children retain control over the process by being able to remove their hand 

from the cold water at any time, thereby quickly reducing any experienced pain.    

 While historically used to induce stress, Feuerstein et al.15 published the first pediatric 

CPT study examining pain as an outcome. By 2005, the number of published pediatric CPT 

studies had grown to 24, culminating in the publication of guidelines in The Journal of Pain 

intended to direct safe and consistent use of the CPT with children49. Recommendations focused 

on CPT equipment and procedural variables (e.g., preparation, initial warm water bath), with 

particular consideration of study exclusion criteria (i.e., when cold water submersion 

contraindicated, as in the case of children with Raynaud’s phenomenon), water temperature 

(10°C±1°C), maximum immersion time (3 minutes), measurement of water circulation rate, 

depth and position of submersed hand (i.e., up to wrist with palm up), armrest, instructions to the 

child, outcome measures (e.g., pain intensity, tolerance, threshold, distress), and audience and 

demand effects (i.e., minimized presence of others in the room)49.  

Despite the availability of these guidelines, there has been no systematic assessment of 

contemporary use of the CPT in pediatric pain research. This is potentially problematic, as subtle 

methodological variations, such as the presence of others in the room during the task49, providing 

temporal information to the child5, water temperature30, or water circulation and turbulence48, 
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could contribute to important differences in study results. A recent international survey of 

pediatric researchers examining the ethical acceptability of the CPT, highlighted potential 

methodological inconsistencies, particularly relating to water temperature, maximum allowable 

immersion time of the child’s hand in the water, and monitoring of the child during the task2.  

 Further, a number of recent pediatric pain CPT studies have reported using colder (5-7ºC) 

water than the 10ºC recommended in the 2005 guidelines as a means of increasing variability in 

pain tolerance times and pain intensity ratings9. Approximately 20-50% of children have been 

found to reach a ceiling immersion time of three minutes when water at 10ºC is used39, 48. Small 

variations in water temperature have been associated with significant changes in pain intensity 

and tolerance in adults completing the CPT30. 

 The main objective of this review was to systematically describe contemporary use of the 

CPT in pediatric pain research. This is of particular importance as a major advantage of the CPT 

is its high degree of experimental control and, given that small methodological variations may 

significantly influence outcomes5, 30, 48, 49, comparisons across studies are more difficult. Based 

on previous research2, as well as the authors’ familiarity with the methodology, a number of 

methodological inconsistencies were expected, particularly relating to the CPT apparatus used, 

water temperature and flow rate, preparation procedures, and use of informed versus uninformed 

ceiling times.  

Method 

Inclusion/Exclusion Criteria 

 Papers were selected for inclusion based on the following criteria: (1) empirical 

investigation requiring participants to complete the CPT; (2) examined pain-related outcomes; 

(3) studies published after 2005, including available advance access publications; (4) studies 
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including only children between 0 and 18 years of age; (5) published in a peer-reviewed journal; 

and (6) published in English.  

Search Strategies  

 A search of key electronic databases (PsycINFO, EMBASE, CINAHL, and PubMed) was 

employed using the following search terms: cold pressor, pain, AND pediatrics, children, OR 

adolescents. Given study inclusion criteria, database searches were restricted to papers published 

during or after 2006. The first author (KAB) performed an initial screening using titles and 

abstracts, obtaining full articles when necessary to determine eligibility. Details were recorded 

regarding the number of studies found, number of studies meeting inclusion criteria, number of 

studies excluded, and reasons for exclusion. To ensure inclusion of all relevant publications, a 

final updated search of electronic databases was completed on April 19, 2012; two additional 

studies were identified for inclusion34, 35. 

 Once eligible papers were identified, all corresponding authors were contacted by e-mail 

outlining which of their study/studies were identified for inclusion in the systematic review and 

inquiring as to whether other potentially eligible studies published by their research group were 

available. All authors responded and three additional papers were identified, including one that 

was published in 200813, one in 201117, and one in 201241. Additionally, information was 

requested regarding potential overlapping samples included in multiple eligible papers (i.e., 

several papers reporting outcomes from the same group of participants in a single CPT study).  

Coding of Papers 

 Eligible papers were coded by four independent reviewers (KAB, KEB, MN, MP) using a 

customized form developed by the first author described in greater detail below. Items included 

in the 60-item form were largely based on recommended CPT guidelines49. Additional items 
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were included to capture basic study-related information and issues of growing discussion in the 

field (e.g., use of informed vs. uninformed ceilings), as informed by previous research and the 

authors’ own direct experience conducting research involving the CPT. 

 In cases where papers reported on two unique studies3, only information from studies 

using the CPT were included. Similarly, if only a subsample of study participants completed the 

CPT18, 44, only data relevant to the subsample was collected. If multiple unique CPT studies were 

reported in a single published paper47, studies were coded separately considering all available 

information in the paper. When corresponding authors identified overlapping samples, the 

earliest published paper meeting inclusion criteria was used as the primary source of 

information; however, all papers reporting on this sample were coded separately and identified in 

the results. This was done as several later papers reported additional information on the complete 

original sample or on new groups of participants.  

To assess inter-rater reliability, eight randomly selected papers (21.6%) were coded by a 

second reviewer. Reviewers were not blind to study authors or study findings. Due to the variety 

of response types for coding of papers (i.e., responses of non-categorical nature), inter-rater 

reliability was calculated using percent agreement. Calculated inter-rater agreement was 94.2%. 

Results from the first coder are reported herein. 

After the initial coding of included studies, 18 corresponding authors were contacted by 

e-mail regarding specific methodological details not reported in the respective published 

paper(s); 13 authors responded with requested information. 

Coding Form 

 Published papers were coded for the inclusion of a description of study recruitment 

methods, inclusion/exclusion criteria, attrition, participant sex and age (range, mean, and 
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standard deviation), ethnicity, height, weight, body mass index, and pubertal status. The 2005 

guidelines recommend measurement of these demographic variables as they may need to be 

controlled for in subsequent data analyses49.  

 The 2005 guidelines describe several potential CPT apparatus (i.e., ice or electric-

cooled), but recommend standardized procedures around water temperature (10°C±1°C), depth 

of hand immersion (submerse to 5cm above the wrist, palm up), maximum allowable immersion 

time (three minutes for uninformed ceiling), water flow rate, and preparation of the child before 

the CPT49. Preparation recommendations include offering the child fruit juice, having the child 

wash their hands, implementing a five minute acclimatization period in the lab, and having the 

child submerse their hand in warm water (36°C±1°C) for two minutes prior to the CPT49. 

Published reports were coded for these variables of interest.  

 Additional coding items included details of any experimental manipulation, number of 

CPT immersions, use of a warm water bath between multiple immersions, measured pain 

outcomes (e.g., intensity, threshold, tolerance, and affect), pain intensity and affect scales used, 

other study outcomes, presence of others in the room with the child during the CPT, and the use 

of an informed versus uninformed ceiling. When an informed ceiling is used, children are told 

the maximum allowable immersion time for their hand in the CPT, whereas they are unaware of 

this information when an uninformed ceiling is used.  

Results 

Included Papers  

Preliminary searches yielded 98 possible papers, in addition to three that were identified 

through correspondence with authors of previously published work and two identified through a 

follow-up database search. Of these papers, 67 did not meet inclusion criteria. Papers were 



CONTEMPORARY PEDIATRIC CPT METHODOLOGY 8 

excluded for the following reasons: included individuals > 18 years of age (n=62), study did not 

use the CPT (n=2), study was not empirical (n=1), study did not examine pain-related outcomes 

(n=1), and participants did not complete the CPT (n=1). Table 1 presents results pertaining to the 

final 36 papers that met inclusion criteria. Results are also summarized below. Overlapping 

samples were identified by three different research groups pertaining to 17 papers and are 

subsumed in the table under the earliest paper to meet review inclusion criteria. Specifically, 11 

published papers report on variations of the same sample of healthy children1, 12-14, 17, 27, 33, 40-43 

with one study including an additional sample of children with chronic pain41. Two other 

research groups published two papers each reporting results from overlapping samples of healthy 

children3, 34, 35, 45. Additionally, the sample of schoolchildren from one study46 was used as the 

control group for another44. One paper reported on two unique CPT studies47 that are included 

individually in the results as they involve different samples of children. Unique studies described 

within the same published paper are counted separately, thus, the final analyses are based on 37 

pediatric CPT studies.  

Results below reflect methodological details obtained in published papers or via author 

correspondence. Information is described as ‘not available’ when not obtained through either 

source. Based on author response, fourteen of 31 (45.2%) studies began recruitment during 2006 

or later 3, 8, 9, 23, 31, 34, 35, 39, 44-47, 50, when it can be reasonably assumed that pediatric CPT 

guidelines49 published in 2005 would have been available to researchers during study design. 

Information regarding year study recruitment began was not available for six studies10, 11, 16, 18, 29, 

37. 

Several of the studies involved an experimental manipulation (n=14; 37.8%), most often 

involving examination of the impact of various interventions on pain (n=10; 27.0%, e.g., 
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distraction techniques, humor, sucrose). Included papers were most frequently published in pain-

related journals (n=18; 48.6%), in addition to journals with a focus in pediatrics/pediatric 

psychology (n=10; 27.0%), cognitive/behavioural interventions (n=3; 8.1%), or other (n=5; 

13.5%). 

Description of Samples 

Taking into account overlapping samples in included studies, 2242 individual children 

(55.9% female) aged 3-18 years participated in at least one CPT exposure (weighted M=10.76 

years). In one paper, sex and age of participants was not reported in the subsample of children 

completing the CPT and are not included in the above calculated demographics29. Two other 

studies did not report the mean age for children completing the CPT but this information was 

obtained from study authors19, 20. As described in Table 1, most studies included only healthy 

children (n=31; 83.8%), one included only a clinical sample (2.7%), four compared healthy and 

clinical samples (10.8%), and one included a mixed sample (2.7%). Clinical samples were 

comprised of children with chronic pain (n=4), children with anxiety (n=1), children with higher 

than average depression scores (n=1), or children born prematurely (n=1). 

The majority of studies described inclusion/exclusion criteria (n=32; 86.5%). Most 

studies (n=24; 64.9%) followed at least some of the recommended exclusionary criteria for 

participation in the CPT, such as history of Raynaud’s phenomenon (n=22), history of 

cardiovascular disorder (n=22), open cuts or sores on the hand to be submersed (n=22), history 

of fainting or seizures (n=21), fracture of the limb to be submersed (n=17), or history of frostbite 

(n=15). Information was not available for six studies, although few studies (n=10; 27.0%) 

indicated assessing for contraindication of CPT participation in the published paper. 

Most studies described recruitment methods (n=34; 91.9%) and sample ethnicity (n=30; 
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81.2%); however, fewer reported sample socioeconomic status (n=16; 43.2%), pubertal status 

(n=2; 5.4%), or body mass index (n=1; 2.7%) No studies described sample height or weight. 

Sample attrition was reported in one study requiring multiple lab visits35; sample attrition was 

not examined in other studies as all CPT exposures were completed in single visits.  

CPT Procedures and Methodology 

 CPT apparatus 

Table 1 outlines CPT procedures and methodology described in all 37 reviewed studies. 

Most studies included a description of the CPT apparatus used (n=34; 91.9%) and identified the 

occurrence of water circulation (n=33; 89.2%). Water was typically ice-cooled (n=24; 64.9%) as 

opposed to electric-cooled (n=10; 27.0%) with information not available for three studies 

(8.1%)16, 18, 29. Water flow rate was never reported. 

 CPT exposures 

 In most studies, participants were required to undergo only one CPT exposure (n=24; 

64.9%). Thirteen studies required two (n=7; 18.9%), three (n=1; 2.7%), or three or four 

exposures (depending on experimental group; n=5; 13.5%). CPT exposures were always 

completed within the same testing session with the exception of one study that required 

completion of one CPT in each of two testing sessions on different days35. Generally, multiple 

CPTs completed within the same study used the same CPT methodology (n=11; 84.6%). In the 

two instances where CPT methodology changed with multiple CPT immersions, both required a 

lesser maximum immersion time for the second CPT (from three minutes to one minute41, 43) and 

one changed from an uninformed to an informed ceiling41.  

CPT preparation procedures 

Offering juice to children (n=14; 40.5%) was more common than requiring children to 
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wash their hands (n=6; 16.2%) prior to the CPT, with information not available for six studies 

(16.2%). These details were rarely reported in published papers (n=2; 5.4%). Several studies 

reported use of a warm water bath prior to the initial CPT immersion (n=11; 29.7%), which 

ranged in temperature from 21-37°C for 1-2 minutes. Of the 12 studies reporting multiple CPT 

exposures in the same study visit, six (50.0%) used a warm water bath between immersions and 

one (8.3%) involved wrapping the hand in a warm towel. When use of a warm water bath prior 

to or between CPTs was not reported in published papers (n=20), information from authors 

typically indicated that it was not done (n=16; 80.0%). 

Water temperature and immersion time 

The most commonly reported water temperature was 10°C (n=24; 64.9%); however, this 

varied widely with 1°C (n=1; 2.7%), 5°C (n=4; 10.8%), 6°C (n=2; 5.4%), 7°C (n=2; 5.4%), 11°C 

(n=1; 2.7%), 12°C (n=2; 5.4%), and 13°C (n=1; 2.7%) also reported. Maximum immersion times 

of three (n=17; 45.9%) and four (n=13; 35.1%) minutes of the child’s hand in the water were 

common; however, 20 seconds (n=1; 2.7%), one minute (n=5; 13.5%), and five minutes (n=1; 

2.7%) were also reported.  

 The use of an uninformed ceiling was more common (n=19; 51.4%) than an informed 

ceiling (n=13; 35.1%) with information not available for five studies (13.5%). Of note, this 

information was not reported in almost half of the published papers (n=14; 37.8%).   

Hand immersion 

Submersion of the hand to just above the wrist was observed in most cases (n=28; 75.7%) 

with information not available for three studies (8.1%). When not followed (n=6; 16.2%), 

submersion of a greater proportion of the arm was directed (e.g., up to elbow). In many studies, 

children were instructed to submerse their non-dominant hand (n=18; 48.6%). Other options 
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included dominant (n=6; 16.2%), left (n=3; 8.1%), right (n=1; 2.7%), child chose (n=1; 2.7%), 

and alternating (n=4; 10.8%) or counterbalanced (n=1; 2.7%) when multiple CPTs were required 

in the same study visit. Information indicating which hand participants were instructed to 

submerse was not available for three studies10, 11, 18. Instructing the child to submerse their hand 

with the palm facing up was rarely reported (n=5; 13.5%) 

 Audience and demand effects 

In the majority of studies at least one experimenter was present in the room with the child 

when they completed the CPT (n=30; 81.2%), with one study indicating the absence of an 

experimenter (2.7%) and six studies with no information available (16.2%). When an 

experimenter was present, some studies (n=13) included attempts to minimize audience effects 

(e.g., positioned behind a screen or behind the participant). Importantly, over half of the studies 

did not explicitly indicate in the published paper whether or not an experimenter was in the room 

while the child completed the CPT (n=20; 54.1%). Three studies (8.1%) indicated the presence 

of a parent in the room; however, it was unclear if this was in addition to or instead of an 

experimenter. In all three instances, the presence of the parent during the CPT was necessitated 

by study design (e.g., observing parent-child interactions during the CPT32).  

Study Outcomes 

 Pain intensity, tolerance, threshold, and affect 

See Table 1 for a description of pain outcomes measured in each study. Children’s self-

report of pain intensity was measured in most studies (n=30; 81.2%), although mean scores were 

only reported in 21 (70.0%) of those studies. Of the studies measuring pain intensity, pain 

intensity was assessed following completion of the CPT (n=19; 63.3%) or at a specific time/set 

intervals during immersion (n=9; 30.0%). One study did not indicate when pain intensity was 
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assessed42. Scales used to assess pain intensity included a visual analogue scale (n=16; 53.3%), 

numeric rating scale (n=6; 20.0%), colour analogue scale (n=3; 10.0%), the Faces Pain Scale-

Revised (n=5; 16.7%), or was not reported (n=1; 3.3%).  

Pain affect was less consistently assessed (n=12, 32.4%) using a visual analogue scale 

(n=7), the Facial Affective Scale (n=2), the Children’s Fear Scale (n=2) or a numeric rating scale 

(n=1). Means of pain affect were described in nine of twelve studies. Pain tolerance was 

measured in the majority of studies (n=22; 59.5%), but means were not always reported (n=18; 

81.8%). Means for pain threshold were described in all instances where threshold was measured 

(n=7; 18.9%). 

Due to overlapping samples between studies, inconsistent timing of pain intensity 

assessments, inconsistent measurement of pain outcomes, and differing exclusion of children’s 

pain tolerance from the final analyses, overall mean pain ratings were not calculated. 

 Other outcomes 

Additional measured outcomes included physiological (e.g., salivary and blood cortisol, 

heart rate, blood pressure) and behavioural (e.g., facial action coding) responses to the CPT. 

Studies explored the potential influence of child sex, race, medical history (e.g., health care 

utilization, preterm birth), psychological factors (e.g., anxiety, depression), cognitive factors 

(e.g., coping, memory), and parents’ own pain and life history (e.g., maternal somatization and 

negative life events) on child pain outcomes. Parental outcomes, such as estimates of the child’s 

pain and responses during the CPT (e.g., parent-child interactions, parental distress, sympathy, 

catastrophizing, stop tendency) were also reported. 

Discussion 

 The purpose of this review was to systematically describe contemporary use of the CPT 
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in pediatric pain research and identify inconsistencies in its use. Thirty-six papers describing 37 

CPT studies published after 2005 were included, involving 2242 children aged 3-18 years from 

healthy and clinical samples. The majority of studies described the CPT apparatus and largely 

aligned with recommendations regarding water circulation and maximum immersion time49. 

Studies infrequently reported water flow rate, having the child drink juice or wash their hands 

prior to a CPT, or the presence of others in the room with the child. Inconsistencies were noted in 

several areas with the potential to significantly impact CPT outcomes, particularly water 

temperature, water cooling method, use of informed or uninformed ceilings, hand submersion, 

and presence of others during the CPT. 

Sample Characteristics 

 Child age, sex, and ethnicity were commonly indicated, although demographic variables 

shown (e.g., pubertal status26) or proposed (e.g., BMI49) to impact experimental pain outcomes in 

children were rarely reported. Although infrequently reported in published papers, most studies 

assessed for contraindication of CPT participation49. Although inclusion of children younger than 

7 years was rare50, inclusion of young children or children with developmental disabilities raises 

potential ethical issues in light of possible difficulties with task comprehension, provision of 

assent, safety, and availability of psychometrically sound assessment tools.  

Researchers should also consider whether to include children who have previously 

completed the CPT, as children’s experience with the task and subsequent pain memories can 

influence their pain reporting at later CPT immersions35. This can be addressed through 

exclusion of participants with previous CPT experience, measuring and controlling for the 

amount and quality of previous CPT experience, or using study designs that include a baseline 

CPT. Ultimately, how to best handle previous experience will be influenced by each individual 
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research question. Finally, researchers should assess for chronic pain in community samples, as it 

is common among children and adolescents21 and can impact CPT outcomes11, 41. 

Characteristics of the CPT 

 Preparation and CPT exposures 

 Most studies involved only one CPT exposure; however, up to four CPT trials in a single 

testing session was reported. Approximately one third of studies used a warm water bath prior to 

the CPT; however, temperature of the water bath varied (21-37°C). Only half of studies requiring 

multiple CPT exposures reported using a warm water bath between exposures. While the purpose 

of the warm water bath is to standardize hand temperature, its impact has not been examined. 

Cold pain receptors are activated when skin temperature reaches approximately 12-18°C48. As 

such, use of a warm water bath between multiple CPT immersions is recommended, as the hand 

is likely to decrease in temperature, potentially influencing pain outcomes during subsequent 

immersions.  

Although most studies instructed hand submersion to the wrist, several studies required 

submersion of the arm up to the elbow. Instructing participants to place their hand palm up was 

rarely reported, and the hand chosen for submersion varied. Although exposure of larger areas of 

the hand during CPT immersion has not been shown to influence pain intensity51, in order to 

standardize procedures, submersion of the hand to the wrist, palm up and open, with minimized 

hand movement is recommended. 

 CPT apparatus and water temperature 

Consistent with guidelines49, 10°C±1°C was the most common water temperature; 

however, temperatures ranged from 1°C to 13°C. The initial recommendation was based on the 

belief that this temperature would be warm enough to allow submersion of the hand for durations 
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exceeding a few seconds, yet cold enough to minimize participants reaching maximum 

immersion times49. However, upwards of 50% of participants are reaching immersion ceilings48, 

most problematic among older children who demonstrate higher tolerance36, 39. Therefore, when 

pain tolerance is of interest, researchers should consider using water less than 10°C, particularly 

for older children (>8 years of age). Although small changes in water temperature influence pain 

tolerance and intensity among adults30, this has yet to be examined among children. The ethical 

appropriateness of using colder water should be considered and empirically examined2.  

Although not reported in reviewed studies, water flow may impact pain intensity and 

tolerance48. Attempts have been made to standardize the use of electric-cooled CPT apparatus48, 

however the inconsistent water-cooling methods reported in this review, even amongst studies 

beginning recruitment after 2005, suggests that this standardization has not yet been widely 

adopted. To date, no research has examined the impact of water flow or type of CPT apparatus 

on pain outcomes. 

CPT immersion time 

 Three or four minute maximum immersion times were common (though ranging from 20 

seconds to 5 minutes). Use of an uninformed ceiling was most common, although this detail was 

absent from over one third of published papers. Inconsistent use of informed versus uninformed 

ceilings adds potential variability in pain outcomes as differences have been observed between 

children with chronic pain and their healthy peers41. Informed ceilings increase demand 

characteristics, as participants may believe that they “should” be able to endure the full duration. 

Moreover, children may focus on the passage of time, increasing their perception of control 

which has been shown to influence pain tolerance25. 

According to guidelines49, an informed ceiling should be used when pain intensity is the 
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primary outcome whereas an uninformed ceiling is preferred when pain tolerance is of interest. 

Of the 22 studies examining tolerance, only four used an informed ceiling; however, many of 

these studies concurrently assessed pain intensity. It is our recommendation that uninformed 

ceilings should be used any time that pain tolerance is assessed. Additionally, we recommend 

that researchers remove potential sources of temporal information available to the child (e.g., 

clocks), as this may impact pain intensity5 or anxiety6.  

Audience Effects 

 Despite being infrequently reported, at least one experimenter remained in the room with 

the child during the CPT in most studies. The experimenter’s presence may be required to 

maximize standardization of procedures, to collect data during the task (e.g., pain ratings), or for 

safety monitoring. Nevertheless, researchers should be aware of audience effects, as the presence 

of others, particularly parents, can significantly impact children’s experience and expression of 

pain4, 38, 52. Several studies videotape the CPT, which may impact children’s expressions of pain 

if they are aware of being filmed. Potential audience effects should be minimized by eliminating 

the presence of others and placing experimenters out of the child’s sight when not necessitated 

by study design. Individuals present with the child, as well as their location in the room, should 

be clearly reported.  

Outcome Measures 

A strength of the CPT is its flexible application to a number of important theoretical and 

clinically relevant questions in pediatric pain. Pain intensity and tolerance were more commonly 

examined than pain affect or threshold. The variable measures and timing of pain intensity 

assessments (i.e., during or following the task) made it difficult to compare across studies. 

Reports of pain intensity immediately following the CPT have the advantage of limiting 
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audience effects and lowering distraction during the task, and should be used whenever possible. 

Several researchers excluded participants who reached ceiling tolerance times from analyses. We 

advise against this, as it misrepresents the range of participants’ experiences, may bias results, 

and may be better solved by lowering water temperature, using an uninformed ceiling, or through 

data transformations. Results suggest a trend towards measurement of pain threshold, even with 

children as young as 5 years. We reiterate the suggestion of von Baeyer and colleagues49 to use 

tolerance instead of threshold given potential difficulties with task comprehension and reliability 

with younger children. In order to help synthesize research using the CPT, we recommend use of 

evidence-based recommendations for measurement of pediatric pain outcomes (e.g., 

PedIMMPACT28).  

Limitations 

While all included papers were published after 2005 when guidelines became available, 

almost half of studies began recruitment prior to this time. Generalizations of methodological 

trends must consider that a substantial number of papers (n=11) report variations of the same 

sample of participants from a single study that began recruitment prior to 20051, 12-14, 17, 27, 33, 40-43. 

While this review focused on information from published papers and author correspondence, it is 

possible that inconsistencies are due to a lack of reporting in papers and incomplete author 

response as opposed to real methodological differences. To improve interpretability of results, 

journals’ publishing CPT research should encourage inclusion of methodological details that 

may significantly impact pain outcomes. Specifically, instructions to participants, water 

temperature, use of informed versus uninformed ceilings, and the presence of others during the 

CPT.  

Conclusions 
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 This review synthesizes contemporary CPT pediatric pain research. Although existing 

guidelines for use of the CPT with children appear to have brought some uniformity to the area49, 

a number of aspects of CPT methodology remain highly inconsistent. This review highlights 

some of the discrepancies and offers updated recommendations to facilitate continued 

advancement of CPT methodology in pediatric pain. Although several questions remain 

concerning how to best standardize its use with pediatric pain populations, the CPT will 

undoubtedly continue as a useful tool to investigate a variety of aspects of the pain experience in 

an experimental setting. 
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Table 1 

Summary of Reporting of Sample Characteristics and CPT Methodologies Across Studies 
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