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Abstract: Negatively-biased pain memories (ie, recalling more pain as compared to earlier reports)

are a robust predictor of future pain experiences. This randomized controlled trial examined the effi-

cacy of a memory-reframing intervention to reframe children’s pain memories. Sixty-five children

(54% girls, Mage=5.35 years) underwent a tonsillectomy and reported their levels of post-surgical

pain intensity and pain-related fear. 2 weeks post-surgery, children and 1 of their parents were ran-

domized to the memory-reframing intervention or control group. Following control/intervention

instructions, parents and children reminisced about the past surgery as they normally would (control)

or using the memory-reframing strategies (intervention). Children recalled their post-surgical pain

intensity and pain-related fear one week later. Parents reported the intervention’s acceptability.

Recruitment statistics were used to assess feasibility. Controlling for initial pain intensity ratings and

using the Faces Pain Scale Revised, children in the intervention group reported more accurate/posi-

tively-biased memories for day 1 post-surgery pain intensity (M = 2.60/10; 95% CI, 1.62 to 3.68), com-

pared to children in the control group (M = 4.11/10; 95% CI, 3.12 to 5.03), hp
2 = .07, p = .040. The

intervention was acceptable and feasible. Optimal parent-child reminiscing about a past pain experi-

ence resulted in children remembering their pain more accurately/positively. Clinicaltrials.gov:

NCT03538730.

Perspective: This article presents results of the first randomized controlled trial examining the effi-

cacy of parent-led memory-reframing intervention to change children’s memories for pain. Children

of parents who were taught and engaged in optimal reminiscing about a past surgery experience

remembered their pain intensity more accurately/positively.

© 2021 by United States Association for the Study of Pain, Inc.
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P
ain in childhood is ubiquitous and occurs across a
variety of settings (eg, injuries, procedural, illness-
related pain). How pain is managed in childhood

sets the stage for pain experiences into adulthood with
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poorly managed pain leading to long-term consequen-
ces (eg, fear of needles,26 healthcare avoidance.40) To
date, pediatric pain management has focused on the
child’s immediate pain experience.50 However, child-
ren’s memories of past pain are a more robust predictor
of future pain and distress than their actual initial expe-
rience of pain itself.30 Children’s memories for pain are
susceptible to recall inaccuracies. Compared to their ini-
tial report, children can recall their pain accurately (ie,
the same level of pain) or in a positively-(ie, lower level
of pain) or negatively-(ie, higher level of pain) biased
way. Children who develop negatively-biased pain
memories are at heightened risk for increased pain30
1
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1The sample size of 52 participants is specified in the study protocol reg-
istered on clinicaltrials.gov https://clinicaltrials.gov/ProvidedDocs/30/
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and distress8 during future painful experiences and
chronic pain.35

Given the malleability of children’s memories for pain
and their critical importance for future pain trajecto-
ries,32 children’s pain memories may be a fruitful inter-
vention target in pediatric pain management. To-date,
three randomized controlled trials (RCTs) of memory-
reframing interventions have been conducted to
reframe children’s memories for pain.5,7,43 All interven-
tions were delivered immediately following a needle
procedure (lumbar puncture,7 dental injection,43 vac-
cine injection5) by study personnel. These brief interven-
tions involved the adults reminiscing about the past
painful experience with children and identifying posi-
tive aspects, correcting negative exaggerations/biases in
memory, and instilling children with self-efficacy about
their ability to cope with pain (eg, commending their
bravery, identifying instances where the child used
effective coping strategies). The interventions were effi-
cacious in reducing negative biases in children’s pain
memories.32

A limitation of this research is that these interven-
tions were all conducted by researchers. Parents are
powerful, yet underutilized, agents of change in the
context of memory-reframing interventions.29 The
way that parents and children talk, or reminisce,
about past painful events is a powerful predictor of
how children later remember pain.34 Specifically, if
parents used more positive emotion words (eg,
happy, laugh) and less pain-related words (eg, hurt,
sore) when reminiscing about a recent tonsillectomy,
their young children developed more accurate or
positively-biased memories of pain intensity and
pain-related fear.34 When talking about past painful
vs sad events, parents tend to be less elaborative, use
less emotion-laden language, and express less sup-
port,41 underscoring the need for parents to learn
more optimal ways of reminiscing with children
about past pain. Parent reminiscing style is malleable
and can be changed using simple language-based
interventions.52 Yet, no studies to date have exam-
ined whether parents, similar to researchers, can
accurately or positively reframe children’s memories
for pain using reminiscing strategies. This RCT aimed
to fill the gap. Given the efficacy of existing mem-
ory-reframing interventions for needle pain32 and
the influence of parent-child reminiscing on child-
ren’s pain memories.34 we hypothesized that: 1) chil-
dren in the memory-reframing intervention, vs
control, group would have more accurate/positively-
biased memories for post-surgical pain; 2) the inter-
vention would be feasible and acceptable; 3) parents
randomized to the intervention, vs control, group
would use more intervention-consistent language (ie,
more explanations and words associated with posi-
tive emotions and coping, and less words associated
with negative emotions, anxiety/fear, and pain). An
exploratory aim of the RCT was to examine the influ-
ence of individual differences on the efficacy of the
intervention.
Methods

Trial Design
This pre-registered randomized controlled trial had

parallel group assignment with 1:1 allocation ratio and
blinded assessment of primary outcomes (NCT03538730;
clinicaltrials.gov, posted May 29, 2018). There were no
changes to the trial protocol after study commence-
ment. Parent-child dyads were recruited from January
2018 to June 2019. The recruitment ended once the reg-
istered minimum sample size1 (n = 52 with additional 34
dyads to account for attrition) was reached. Eligible
families were contacted 1-3 weeks prior to their tonsil-
lectomy and sent online consent forms and socio-demo-
graphic questionnaires.14 Data were collected using a
study protocol (Fig 1). Children reported their pain
intensity and pain-related fear after tonsillectomy on
the day of surgery (DOS) and on the Days 1-3, 7, and 14
post-surgery using validated faces pain scales.15,25 The
DOS pain ratings were obtained by trained research
staff. In line with previous research17,34 and prior to dis-
charge from the hospital, parents were instructed how
to administer the scales to their children at home.17 At 2
weeks post-surgery, the timepoint at which tonsillec-
tomy post-surgical pain typically subsides,17 parents and
children came to the hospital for a laboratory visit dur-
ing which time each parent received either intervention
or control instructions (see Interventions section) while
their child played in a separate room. The same
researcher, a clinical psychology graduate student, pro-
vided control and intervention instructions; instructions
were audio-taped for intervention adherence coding.
Then, parents and children engaged in a reminiscing
task34,47 in which they talked together about the child’s
recent tonsillectomy (ie, the day of the surgery and first
days post-surgery) either as they normally would (con-
trol) or using the memory-reframing strategies (inter-
vention) with no time limit.41 Parent-child reminiscing
was video- and audio-taped, transcribed verbatim, and
coded by a blinded coder for intervention adherence
using a coding scheme47 previously used in the same
population.34,41

In line with previous research examining similarly
aged children undergoing tonsillectomy,12,34 at 3-4
weeks post-surgery children in both groups completed
an established memory interview by telephone30 to
assess children’s memory for their post-surgical pain
intensity and pain-related fear on DOS and Day 1 post-
surgery. Interviews were conducted by trained, blinded
research assistants and audio-recorded. The same faces
pain scales previously administered were used to assess
children’s memories for pain intensity and pain-related
fear. At the end of the interview, the interviewer
opened a sealed envelope containing the participant’s
group allocation; parents in the intervention group
then rated intervention acceptability and reported
whether or not they used the intervention principles
NCT03538730/Prot_SAP_000.pdf

https://clinicaltrials.gov/ProvidedDocs/30/NCT03538730/Prot_SAP_000.pdf
https://clinicaltrials.gov/ProvidedDocs/30/NCT03538730/Prot_SAP_000.pdf


Figure 1. Study procedures. Abbreviations: STAI, the state-trait anxiety inventory; CCC-2, children’s communication checklist-2;
PCS-P, pain-catastrophizing scale-parent; SDSC, sleep disturbance scale for children; mYPAS, the modified yale preoperative anxiety
scale; FPS-R, the faces pain scale-revised; CFS, the children’s fear scale; TEI-SF, treatment evaluation inventory-short form.
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after the laboratory visit. Parents in the control group
received a handout summarizing the intervention prin-
ciples via email.
Randomization and Blinding
Block randomization (1:1) was performed by an inde-

pendent researcher using a random number genera-
tor.51 A different researcher blinded to study
hypotheses concealed group allocation using opaque,
sequentially numbered, sealed envelopes. Group alloca-
tion was concealed from the interventionist and other
investigators. At the start of the lab visit, the inter-
ventionist opened the envelope corresponding to the
participant number which revealed group allocation
and delivered the instructions according to the random-
ized condition. Other investigators remained blind to
study condition until the end of the memory interview;
group allocation was revealed to the memory inter-
viewer to perform the appropriate debriefing. Statistical
analyses were performed by first and senior authors
(MP, MN) after data collection was complete.
Participants
86 children aged 4-7 years and one of their parents

were recruited from the Ear Nose and Throat Clinic at a
children’s hospital in Western Canada. Children were
eligible for the study if they were between 4-7 years
old, scheduled to undergo a tonsillectomy, and able to
understand and speak English. Children were excluded
if they received anxiolytics prior to surgery, had a devel-
opmental disability and/or speech delay, and/or had
an American Society of Anesthesiologists physical
status ≥III.
The age range of 4-7 years was chosen as children’s

language abilities develop rapidly during this time, and
children become equal conversational and reminiscing
partners.48 At the same time, children’s cognitive abili-
ties undergo rapid changes with autobiographical mem-
ory supplementing implicit memory (for reveiw, see 33).
During preschool years, parents remain children’s key
reminiscing partners48 and influence the development
of children’s autobiographical memories, both gen-
eral42 and pain-specific.12 Examining the intervention
among children in this age range allowed us to capital-
ize on malleability of children’s memory and draw upon
parents’ influential role on children’s cognitions at this
developmental stage.
Ethics
Children received standard pre- and post-surgical pain

management; surgical teams followed standardized
anesthesia and surgery protocols. The study was
approved by the institution’s research ethics board.
There were no harm or unintended effects.
Interventions

Control Group

Similar to previous research,52 parents in the control
group were taught how to engage in child-directed
play. Specifically, they were provided the rationale for
and principles of child-directed play (ie, observing the
child, following the child’s lead, and playing at the
child’s pace).9 To promote parents’ attention and
engagement, the researcher prompted parents to note
their children’s favorite activities and specific times dur-
ing the week during which they can practice child-
directed play if they wish. Parents also received a hand-
out summarizing the child-directed play principle
(Supplementary materials).
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Intervention Group

Parents in the intervention group were taught opti-
mal ways of reminiscing with their child about the
recent tonsillectomy. This standardized intervention
was developed based on the efficacious32 pain memory-
reframing interventions for needle procedures5,7,43 and
findings from our recent observational data showing
the influence of parent-child reminiscing about surgery
on children’s memories of tonsillectomy pain.34 Parents
were provided with a rationale for pain memory-
reframing (ie, the role of pain memories in children’s
future pain-related distress and the malleability of pain
memories). Parents then learned about 3 key principles
of pain memory-reframing: 1.) elaborating on positive
aspects of pain experience5 and reducing the use of
pain-related words34; 2.) decreasing any negative exag-
gerations in pain memories expressed by children 7; 3.)
praising children’s bravery and pointing out specific
ways that the child effectively coped with their pain. 43

In line with previous recommendations,38 parents were
encouraged to avoid deception (eg, saying it did not
hurt) and use factual information. To facilitate personal-
ized delivery of the intervention, the researcher elicited
examples of positive things that occurred after the ton-
sillectomy, any distressing memories that children may
have shared, and examples of pain coping strategies
that parents and children found to be helpful. These
examples were recorded and used by parents while rem-
iniscing. Parents received a handout summarizing
the memory-reframing techniques to use during
the subsequent parent-child reminiscing task (Supple-
mentary materials). Parents were not explicitly encour-
aged to use the memory-reframing principles after the
lab visit, yet they could keep the handout.
Intervention Adherence

A standardized script with intervention and control
instructions was developed by first and senior authors
(MP, MN). Delivery of intervention/control instructions
was audio-recorded for interventionist adherence
coding using an adherence checklist (Supplementary
materials). Participants’ adherence to the intervention
was coded using a narrative coding scheme (see Second-
ary outcomes: Parent-child narratives). 2 researchers
blind to group allocation coded 20% (n = 13) of the
intervention/control instructions with inter-coder reli-
ability > .99 (Cohen’s kappa).
Outcomes

Primary Outcome

Children’s memory biases for pain intensity and child-
ren’s memory biases for pain-related fear on DOS and
Day 1 post-surgery were the primary outcome. Similar
to previous research, memory biases were operationally
defined as a deviation between the recalled pain inten-
sity and pain-related fear ratings and the initial corre-
sponding ratings. 30,34 Negatively-biased pain memories
were defined as recalling higher levels of pain intensity
and pain-related fear than initial ratings. Positively-
biased pain memories were defined as lower levels of
recalled pain intensity and pain-related fear than initial
ratings.

At 3-4 weeks post-surgery, a trained researcher blind
to the study condition conducted an established tele-
phone memory interview with children.30 Children were
asked to recall their pain intensity and pain-related fear
on DOS and Day 1 post-surgery (ie, the same timepoints
as children’s initial pain reports). The timepoints were
chosen to assess children’s memory for pain at times
when it is typically most severe.17 The same faces pain
scales15,25 used to assess initial reports of pain (described
below) were used in the memory interview.12,34 Each
question was anchored with a specific time frame and
location (ie, referring to DOS at the hospital and Day 1
post-surgery at home).
Secondary Outcomes

Child Pain Intensity and Pain-Related Fear

Were assessed on the DOS, Days 1-3, 7, and 14 post-
surgery to capture the sensory and affective dimensions
of the initial/present multidimensional pain
experience.34,39 The Faces Pain Scale Revised (FPS-R) was
used to assess children’s initial and recalled pain inten-
sity.15 Children rated their pain intensity by pointing to
1 of 6 faces that ranged in pain expression from neutral
(0) to extreme pain (10). The Children’s Fear Scale (CFS)
was used to assess children’s initial and recalled pain-
related fear25. The CFS depicts 5 faces with a varying
range of fear from ‘not at all scared’ (0) to ‘most scared
possible’ (4). The FPS-R and CFS have demonstrated
good psychometric properties and been used to assess
initial and recalled pain in children aged 4-12 years.30,34
Parent-Child Narratives

Narratives obtained during the lab visit were video-
recorded, transcribed, and broken down into utteran-
ces. An adapted version of the previously published41

narrative coding scheme was used to code for content
(ie, 6 codes: positive emotion words, negative emotion
words, anxiety/fear words, pain words, words related to
coping strategies, and bravery words) that directly
referred to intervention instructions. Specifically,
parents talking about positive aspects of past pain expe-
rience (ie, the first principle) would result in more fre-
quent use of positive emotion words and less frequent
use of negative emotion words. Parent reframing of dis-
tressing pain memories (ie, the second principle) would
result in lower frequency of pain-related and anxiety/
fear-related words. Finally, parent emphasis on coping
strategies (ie, the third principle) would be related to
more words associated with coping. An additional con-
tent code (ie, words related to bravery) was included to
code parents’ adherence to praising children’s bravery
(ie, a component of the third principle). To account for
varying lengths of parent-child narratives, a proportion
of each content code used over the total number of
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content codes used was calculated. To further examine
parents’ adherence to the second principle of the inter-
vention (ie, reframing of children’s distressing pain
memories), 2 additional codes were created: 1) fre-
quency of parents reframing children’s expressed dis-
tressing memories; 2) frequency of parents not
responding to children’s expressed distressing memo-
ries. Intervention-consistent response would result in a
lower frequency of parents not responding to distress-
ing memories and higher frequency of parents refram-
ing those memories. 2 researchers blind to group
allocation (CN, MK) coded 20% (n = 13) of the narratives
with inter-coder reliability ≥ .80 (Cohen’s kappa), which
is strong.24 The primary coder (CN) coded the remaining
narratives.
Intervention Feasibility and Acceptability

Recruitment statistics and parent report of their rap-
port with the interventionist as well as their motivation
to learn and understand the intervention were used to
assess intervention feasibility.22 Parents randomized to
the intervention group rated intervention acceptability
using a 9-item Treatment Evaluation Inventory-Short
Form19 at the end of memory interview. The measure is
reliable and valid19; internal consistency in the current
sample was acceptable (Cronbach’s alpha = 0.70).
Parents reported whether or not they used the interven-
tion principles with their children at home after the lab-
oratory visit.
Additional variables
Well-validated measures were administered prior to

surgery to describe the sample including parent anxiety
(the State-Trait Anxiety Inventory),49 parent cata-
strophic thinking about children’s pain (Pain Cata-
strophizing Scale-Parent version),13 children’s language
and communication skills (Children’s Communication
Checklist-2),3 sleep quality (Sleep Disturbance Scale for
Children),6 and preoperative anxiety (modified Yale Pre-
operative Anxiety Scale).18 Parents reported socio-
demographic information and medical history.
Researchers blind to group allocation extracted the fol-
lowing data regarding the children’s surgeries from
medical records (ie, surgery and anesthesia technique,
post-surgery analgesia, PACU stay).
Sample Size and Power
An a priori power calculation was conducted using

GPower (v.3.1.9.2) software.11 An ANCOVA family of
tests based on the primary outcome of children’s pain
memories was used. Based on effect sizes from previous
memory-reframing interventions for needle pain 32 to
detect a medium 0.5 effect size with a Type I error of
0.05 and 80% probability, a sample of 52 children was
required. The effect size was based on the previous
examinations7 of memory-reframing interventions
delivered by researchers. Thus, the sample size was suffi-
cient to detect medium effects.
Statistical Methods
Data analyses were performed using SPSS(v.26).16

Descriptive statistics characterized the sample and
intervention acceptability. Independent samples t, x2,
and Fisher exact tests compared groups on socio-
demographic variables. Similar to previous
research,30,34 the primary outcomes (ie, memory
biases) were defined as a relative deviation between
initial and recalled pain ratings within participants.
Previous research30,36 has demonstrated strong associ-
ations between children’s initial pain reports and
memory for pain. Similar to previous research, to
control for the influence of initial pain reports on
recalled pain, and to examine relative within-person
deviations between initial pain reports and memory
for pain, the initial pain ratings that corresponded to
the memory score were included as covariates30,34 in
1-way analysis of covariance (ANCOVA) models (eg,
DOS pain intensity was covaried in models assessing
memory of DOS pain intensity). The categorical vari-
able was group allocation (ie, intervention or con-
trol). Child sex was another covariate in the analyses
of primary outcomes. Positively-biased (ie, recalling
less pain than initially reported) and accurate memo-
ries for pain were combined and compared with neg-
atively-biased (ie, recalling more pain than initially
reported) memories for pain. This grouping is in line
with previous research findings demonstrating mean-
ingful differences between children who overesti-
mated their past pain (ie, had negatively-biased
memories for pain), compared to children who
recalled their pain accurately or underestimated their
past pain (ie, had positively-biased memories for
pain), as experiencing higher levels of distress during
future painful procedures30 (see Supplementary anal-
yses for comparisons between negatively-biased, posi-
tively-biased, and accurate memories for pain). The
primary outcome was analyzed using intent-to-treat
approach. The Benjamin-Hochberg-corrected alphas
were obtained for each family of tests (ie, day of the
surgery outcomes; day 1 after surgery outcomes).1

Given pre-registered hypotheses and, thus, 1-tail test-
ing, we chose a 10% false discovery rate.
Additionally, we conducted exploratory analyses to

examine the influence of children’s (ie, age, sex, com-
munication skills, sleep disturbances, perioperative
anxiety [four subscales]) and parents’ (ie, parent role,
income, education, ethnicity, trait and state anxiety,
catastrophic thinking about pain, pain-related self-
efficacy) individual characteristics on intervention
efficacy using partial correlations between the indi-
vidual predictors and children’s memories for pain
intensity and pain-related fear on the day of the sur-
gery and on day 1 after surgery, while controlling for
the initial pain and fear ratings. Only children-parent
dyads who were randomized to, and who received,
the intervention were included in these analyses
(n = 29). Bonferroni-corrected alpha levels (a = .006)
were used to control for Type I error in these post-
hoc exploratory analyses.
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Results

The study was conducted from January 2018 to June
2019. We randomized 86 parent-child dyads (Fig 2).
Eleven dyads withdrew from the study prior to surgery
and did not complete the socio-demographic/initial
assessment. 10 dyads did not complete the lab visit and
memory interview. 1 dyad allocated to intervention did
not complete the lab visit but completed the memory
interview. Most dyads (55%) who withdrew from the
study indicated they did not have time to participate in
the study or could not be reached for follow-up. Data
from 65 dyads were analyzed. There were no significant
differences on the socio-demographic variables
between dyads who completed and withdrew from the
study (P > .05). Data were missing at random (Little
Figure 2. CONSORT flow diagram of trial participants. Enr
MCAR test P = .46); no data imputations were per-
formed.

The sample (92%mothers, 54% girls, childMage = 5.35
years) was predominantly white and educated (64% of
parents held a college degree) (Table 1). Most children
(48%) presented with obstructive sleep apnea and
underwent adenotonsillectomy. There were no statisti-
cally significant differences between the control and
intervention groups on socio-demographic or surgery-
related variables (Table 1, P > .05). Groups did not differ
on initial and recalled levels of pain intensity and pain-
related fear (Table 2) with the exception of initial rat-
ings of pain-related fear on Days 2 and 3 post-surgery,
where children in the control vs intervention group
reported more pain-related fear (1.17 versus 0.52 out of
4, P = .03; 0.83 vs 0.33 out of 4, P = .04, respectively). On
ollment and randomization of participants in the trial.



Table 1. Demographics, Medical History, Secondary Outcomes, and Surgery Characteristics by
Group

VARIABLE CONTROL GROUP (N = 35) INTERVENTION GROUP (N = 30) TOTAL (N = 65) P VALUE*

Child age, years,M (SD) 5.49 (1.15) 5.20 (1.06) 5.35 (1.11) .31

Child sex

Girls 16 (46)y 19 (63) 35 (54) .16

Boys 19 (54) 11 (37) 30 (46)

Parent role

Mothers 33 (94) 27 (90) 60 (92) .52

Fathers 2 (6) 3 (10) 5 (8)

Parent ethnicity

Minority 6 (17) 9 (30) 15 (23) .22

Non-minority 29 (83) 21 (70) 50 (77)

Child ethnicity

Minority 9 (26) 8 (27) 17 (26) .93

Non-minority 26 (74) 22 (73) 48 (74)

Annual household income

< $70,000 5 (14) 5 (18) 10 (16) .74

≥ $70,000 30 (86) 23 (82) 53 (84)

Parent education

High school/vocational school/some college 13 (37) 10 (34) 23 (36) .83

College/graduate degree 22 (63) 19 (66) 41 (64)

Marital Status

Married/common-law 28 (80) 29 (97) 57 (88) .06

Single/divorced 7 (20) 1 (3) 8 (12)

Parent had a tonsillectomy

No 19 (54) 19 (63) 38 (58) .46

Yes 16 (46) 11 (37) 27 (42)

Child had a previous surgery

No 24 (69) 24 (80) 48 (74) .30

Yes 11 (31) 6 (20) 17 (26)

Parent surgery preparationz

No 10 (29) 11 (37) 21 (32) .49

Yes 25 (71) 19 (63) 44 (68)

Child language, CCC-2,M (SD) 84.88 (17.28) 84.86 (13.89) 84.87 (15.68) .99

Parent anxiety (trait), STAI-T,M (SD) 34.83 (9.74) 37.43 (8.78) 36.03 (9.33) .27

Parent anxiety (state), STAI-S,M (SD) 36.09 (10.36) 36.03 (11.91) 36.06 (11.01) .99

Parent catastrophizing, PCS-P,M (SD) 20.43 (9.00) 17.80 (8.69) 19.22 (8.89) .24

Parent pain-related self-efficacyx,M (SD) 75.65 (22.90) 69.79 (25.40) 73.00 (24.04) .34

Child sleep, SDSC,M (SD) 56.31 (13.99) 52.23 (14.80) 54.43 (14.40) .26

Children’s presenting diagnosis

Obstructive sleep apnea 18 (51) 13 (43) 31 (48) .62

Tonsillitis or other 17 (49) 17 (57) 34 (52)

Parent present at the anesthesia induction

No 9 (26) 3 (11) 12 (19) .13

Yes 26 (74) 25 (89) 51 (81)

Child preoperative anxiety, mYPAS Holding,M (SD) 31.08 (12.07) 30.00 (13.16) 30.59 (12.48) .74

Child preoperative anxiety, mYPAS Separation,M (SD) 27.92 (7.32) 28.11 (9.25) 28.00 (8.182) .93

Child preoperative anxiety, mYPAS Induction 1,M (SD) 31.46 (15.06) 28.57 (10.40) 30.16 (13.14) .39

Child preoperative anxiety, mYPAS Induction 2,M (SD) 35.63 (20.11) 38.04 (22.73) 36.71 (21.19) .66

Anesthesia technique

Inhalation 32 (97) 28 (93) 60 (95) .60

TIVA 1 (3) 2 (7) 3 (5)

Surgery technique

Adenotonsillectomy 15 (43) 16 (53) 31 (48) .40

Adenotonsillectomy and other procedures 20 (57) 14 (47) 34 (52)

Duration of PACU stay, min,M (SD) 47.80 (17.26) 52.67 (15.80) 50.05 (16.66)

Parent present in PACU

No 19 (56) 13 (43) 32 (50) .32

Yes 15 (44) 17 (57) 32 (50)

Overnight stay at the hospital

No 19 (56) 21 (72) 40 (64) .17

Yes 15 (44) 8 (28) 23 (36)

(continued on next page)
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Table 1. Continued

VARIABLE CONTROL GROUP (N = 35) INTERVENTION GROUP (N = 30) TOTAL (N = 65) P VALUE*

Analgesic administration at home, Days 1-3

No 0 (0) 0 (0) 0 (0) −{

Yes 35 (100) 30 (100) 65 (100)

Analgesic administration at home, Day 7

No 3 (9) 3 (10) 6 (10) >.99
Yes 30 (91) 27 (90) 57 (90)

Analgesic administration at home, Day 14

No 30 (91) 27 (93) 57 (92) > .99

Yes 3 (9) 2 (7) 5 (8)

Abbreviations: CCC-2, children’s communication checklist; STAI-T, state-trait anxiety inventory (Trait); STAI-S, state-trait anxiety inventory (State); PCS-P, pain-cata-
strophizing scale-parent version; SDSC, sleep disturbance scale for children; mYPAS, the modified yale preoperative anxiety scale; TIVA, total intravenous anesthesia;
PACU, post anesthesia care unit.
*Independent samples t-tests, chi square tests, or Fisher’s exact tests.
yThe percentages may not add up to 100 due to rounding up/down.
zParents were asked: In the period before the scheduled surgery, have you accessed any information relating to the surgery or post-surgical period?.
xParents were asked: Based on all the things you have done to deal with your child’s pain in the past, how confident are you that you could decrease your child’s post-
surgical pain if you tried?.
{No P value was calculated as count in both groups is constant.
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average, the primary outcome assessment (ie, memory
interview) was completed 26.15 (SD = 5.03) days post-
surgery and 9.63 (SD = 2.28) days post-intervention.
There were no significant differences in primary out-
come assessment dates as a function of group, P > .05.

Primary Outcome Analyses
Groups did not differ on memory biases for DOS pain

intensity (hp
2 = .001, P = .819) or pain-related fear

(hp
2 = .004, P = .640) (Table 3). Children in the interven-

tion (M = 2.60/10; 95% CI, 1.62 to 3.68), vs control
(M = 4.11/10; 95% CI, 3.12 to 5.03), group had more
accurate/positively-biased memories for pain intensity
on Day 1 post-surgery (hp

2 = .07, P = .040). The finding
was significant at the Benjamin-Hochberg-corrected
alpha level of 0.05. Groups did not differ in their recall
Table 2. Initial Reports of and Memory for Pain Inte

VARIABLE CONTROL GROUP (N =

Initial report,M (SD)

DOS pain intensity 1.47 (2.22)

DOS pain-related fear 0.36 (0.65)

Day 1 post-surgery pain intensity 2.57 (2.41)

Day 1 post-surgery pain-related fear 0.91 (1.15)

Day 2 post-surgery pain intensity 3.60 (2.65)

Day 2 post-surgery pain-related fear 1.17 (1.27)

Day 3 post-surgery pain intensity 3.54 (2.66)

Day 3 post-surgery pain-related fear 0.83 (1.07)

Day 7 post-surgery pain intensity 3.39 (3.02)

Day 7 post-surgery pain-related fear 1.03 (1.13)

Day 14 post-surgery pain intensity 0.61 (1.77)

Day 14 post-surgery pain-related fear 0.27 (0.84)

Memory for pain and pain-related fear,M (SD)

Memory for DOS pain intensity 3.94 (3.80)

Memory for DOS pain-related fear 1.00 (1.26)

Memory for Day 1 post-surgery pain intensity 3.89 (3.25)

Memory for Day 1 post-surgery pain-related fear 1.31 (1.53)

Abbreviation: DOS, day of surgery.
*Independent samples t-tests.
of pain-related fear on Day 1 post-surgery (hp
2 = .05,

P = .095).
Intervention Feasibility, Acceptability,
and Adherence

Seventy-six percent (n = 65) of eligible participants
completed the study; 69% (n = 29) of participants ran-
domized to the intervention received it. Parents were
motivated to learn the intervention (M = 7.90/10,
SD = 1.92), understood the intervention’s purpose
(M = 8.69/10, SD = 2.14), and connected with the inter-
ventionist (M = 8.79/10, SD = 1.18). Parents rated the
intervention to be highly acceptable (M = 41.97/45,
SD = 3.02). The interventionist’s adherence was 100%.
Intervention instructions lasted longer compared to
nsity and Pain-Related Fear by Group

35) INTERVENTION GROUP (N = 30) TOTAL (N = 65) P VALUE*

2.20 (2.75) 1.81 (2.51) .25

0.53 (1.01) 0.44 (0.84) .43

3.40 (3.11) 2.95 (2.76) .23

0.83 (1.26) 0.88 (1.22) .79

3.33 (3.65) 3.48 (3.13) .74

0.53 (1.07) 0.88 (1.22) .03

2.93 (3.05) 3.26 (2.84) .39

0.33 (0.80) 0.60 (0.98) .04

1.93 (2.60) 2.70 (2.90) .05

0.60 (1.16) 0.83 (1.16) .14

0.14 (0.74) 0.39 (1.40) .17

0.10 (0.41) 0.19 (0.67) .31

3.73 (3.59) 3.85 (3.68) .82

1.00 (1.26) 1.00 (1.25) > .99

2.87 (2.91) 3.42 (3.12) .19

0.77 (1.17) 1.06 (1.39) .11



Table 3. Children’s Memory Biases as a Function of Group

GROUP (ADJUSTED MEAN, 95% CI)*

CRITERION CONTROL INTERVENTION MEAN DIFFERENCES
y (95% CI) F VALUE P VALUE

z hP

2

Memory for pain intensity (DOS) (n = 64) 3.85 (2.62 to 5.08) 3.64 (2.33 to 4.95) 0.21 (-1.62−2.04) 0.05 .819 <.01
Memory for pain-related fear (DOS) (n = 63) 1.10 (0.67 to 1.50) 0.96 (0.54 to 1.38) 0.14 (-0.45−0.73) 0.22 .640 <.01
Memory for pain intensity (Day 1) (n = 65) 4.11 (3.12 to 5.08) 2.60 (1.56 to 3.65) 1.51 (0.07−2.95) 4.41 .040 .07

Memory for pain-related fear (Day 1) (n = 65) 1.33 (0.87 to 1.79) 0.75 (0.25 to 1.25) 0.58 (-0.11−1.27) 2.87 .095 .05

Abbreviation: DOS, day of surgery.
*The adjusted means are derived from the analyses of co-variance controlling for corresponding initial pain and pain-related fear ratings, as well as child sex.
yControl minus intervention group scores.
zAnalyses of covariance
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control instructions (14.90 vs 10.71 min, P < .001). Ninety
percent (n = 26) of parents in the intervention group
reported using the intervention principles after the lab-
oratory visit.
Parent-Child Narrative Analysis
Parents in the intervention group adhered to the

intervention principles as evidenced by their use of sig-
nificantly higher proportions of words associated with
key memory-reframing principles as compared to
parents in the control group (Table 4), P < .01. Specifi-
cally, parents in the intervention group used words asso-
ciated with positive emotions, coping, and bravery more
frequently and words associated with negative emo-
tions, anxiety/fear, and pain less frequently. Parents in
the intervention (M = 0.55, SD = 0.99), versus control
(M = 0.46, SD = 1.17), group did not differ in their use of
reframing responses when children expressed distress-
ing pain memories, P > .05. However, parents in the con-
trol group (M = 0.31, SD = 0.53) missed an opportunity
to reframe children’s exaggerations more often,
Table 4. Narrative Codes of Parent-Child Reminiscin

NARRATIVE CODES MEMORY-REFRAMING PRINCIPLE

INTERVENT

ACTION

Positive emotion (1) Focusing on positive aspects

of pain experience

Use mor

Negative emotion (1) Focusing on positive aspects

of pain experience

Use less

Anxiety/fear (2) Decreasing exaggerations in

memories for pain/fear

Use less

Pain (2) Decreasing exaggerations in

memories for pain/fear

Use less

Reframing of children’s dis-

tressing memories

(2) Decreasing exaggerations in

memories for pain/fear

Use mor

No response to children’s

distressing memories

(2) Decreasing exaggerations in

memories for pain/fear

Use less

Coping (3) Building up pain-specific

pain efficacy

Use mor

Bravery (3) Building up pain-specific

pain efficacy

Use mor

*The values represent the proportion of words associated with each content theme o
yIndependent samples t-tests.
compared to parents in the intervention group
(M = 0.07, SD = 0.26), t(51.15) = 2.42, P = .019.
Individual Predictors of Intervention
Efficacy
Individual characteristics of parents and children were

not significantly correlated with children’s memories for
pain and pain-related fear, when controlling for child-
ren’s initial report of pain and pain-related fear, P >
.006.
Discussion
This is the first trial of a parent-led intervention to

reframe children’s pain memories. Children in the inter-
vention, versus control, group reported more accurate
or positively-biased memories for pain intensity on Day
1 post-surgery. Parents reported the intervention to be
highly acceptable. Recruitment and study completion
rates indicated good feasibility.22 While reminiscing
about the past surgery, parents in the intervention, vs
g About Surgery by Group

ION-CONGRUENT CONTROL GROUP

(N = 35)

INTERVENTION

(N = 29)

TOTAL

(N = 64) P VALUE
y

e 0.18 (0.14)* 0.31 (0.12) 0.24 (0.15) < .001

0.21 (0.10) 0.08 (0.07) 0.15 (0.11) < .001

0.14 (0.09) 0.05 (0.05) 0.10 (0.09) < .001

0.23 (0.16) 0.13 (0.10) 0.19 (0.15) .004

e 0.55 (0.99) 0.46 (1.17) 0.50 (1.08) .731

0.07 (0.26) 0.31 (0.53) 0.20 (0.44) .019

e 0.23 (0.13) 0.34 (0.16) 0.28 (0.15) .002

e 0.01 (0.03) 0.09 (0.06) 0.05 (0.06) < .001

ver the total number of codes used.
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control, group used more intervention-consistent lan-
guage. These findings provide preliminary evidence
that children’s pain memories following surgery can be
changed to be more accurate or positive by teaching
parents to reminisce with children in optimal ways. The
intervention did not significantly impact children’s
memories for pain-related fear or children’s memory for
pain intensity on the day of surgery. Given the small
study sample, assessment of short- versus long-term out-
comes, and a significant change in one out of four pri-
mary outcomes, future large-scale trials of the
intervention are needed.
Previous memory-reframing interventions for needle

procedures were efficacious in positively reframing
children’s memories for pain following brief discussions
with researchers.5,7,43 These interventions involved rem-
iniscing with children about the needle procedures and
identifying positive aspects of the pain experience, cor-
recting negative exaggerations in memories, and instil-
ling children with self-efficacy about their ability to
cope with pain.5,7,43 Another observational study used a
retrieval-induced forgetting technique to examine
children’s ability to forget distressing aspects of past
painful experiences.23 Findings revealed that children’s
ability to repeatedly recall positive aspects of a past
painful event resulted in children forgetting its distress-
ing aspects.23 Our previous observational research
showed that when parents reminisced with children
about a past tonsillectomy using more words associated
with positive emotions and less words associated with
pain, their children later developed more accurate or
positively-biased pain memories.34 These studies
informed the key components of the current memory-
reframing intervention.
There were no significant changes in children’s memo-

ries for pain that occurred on the day of the surgery as a
result of the intervention. This may be due to the residual
effects of general anesthesia on children’s memory during
the acute recovery (ie, first 12 hours) period.27 Children’s
memory for pain-related fear on Day 1 post-surgery did
not change as a result of the intervention, which may be
due to the lack of variance in ratings of pain-related fear.
Future iterations of the intervention may more explicitly
address children’s memories of pain-related fear. Given
that fear is reduced by exposures to the feared stimuli,28

repeated imaginal exposures in the form of reminiscing
may produce reductions in children’s memories for pain-
related fear.
Exploratory analyses of individual predictors of inter-

vention efficacy did not yield statistically significant
results, which may be due to the small sample size. A
conceptual model of, and previous research on, child-
ren’s memories for acute pain posited procedural dis-
tress8 and levels of trait46 and state31 anxiety to result in
negatively-biased memories for pain. Larger future trials
should investigate individual predictors of the inter-
vention’s efficacy.
Parents randomized to the intervention group, remi-

nisced with their children using intervention-consistent
words (eg, coping-, positive emotion-related words) more
often compared with parents in the control group. This
finding fits with previous research that revealed parent
reminiscing style was amenable to change.52 Application
of key memory-reframing principles to parent-child remi-
niscing resulted in an intervention that is readily inte-
grated in naturally occurring parent-child conversations.
Indeed, most parents randomized to the intervention
group reported using the intervention principles with
their children. There were no significant differences
betweenmothers and fathers in the use of narrative codes
as a function of group allocation. Yet, given demonstrated
differences in mother- vs father-reminiscing about past
surgery,34 it is important to examine adherence to the
intervention and the use of intervention-consistent lan-
guage as a function of parent role in future trials.

The memory-reframing intervention has limited clini-
cal implications. Given a robust association between
children’s memories for pain and their experience of
future pain,7,30 this intervention may hold potential as a
preventative pain management strategy. However, the
small sample size qualifies the clinical significance of the
findings; future investigations of the clinical implica-
tions are warranted. This is the first memory-reframing
intervention for painful experiences that utilized
parents as intervention agents. Parents, particularly in
early childhood, have been argued to be the most pow-
erful agents of change with regards to influencing their
children’s autobiographical memories.48 Leading ques-
tions, yes-no vs open-ended questions, and repetition of
inaccurate details of a past event lead to formation of
false memories or merging of children’s memory of a
particular event with externally added details(ie, source
errors).4 Young children’s autobiographical memories
are particularly susceptible to such distortions, especially
when such information is—intentionally or unintention-
ally—communicated by parents.45

Parent-child reminiscing creates a rich socio-linguistic
context, where memories are reconstructed and
assigned meaning in a safe environment, and specifi-
cally for medical experiences, when the distress, fear,
and pain have subsided.48 This memory-reframing inter-
vention is more ethically acceptable. Previous studies5

employed suggestions that may not have been true (eg,
saying to a child that they did not cry). In the present
study, parents were explicitly taught to validate and
reframe children’s memories using factual/correct infor-
mation (eg, emphasizing positive details, correcting
negative exaggerations in memory) from the children’s
surgical experience. Of note, remembering pain is evo-
lutionary adaptive44; however, recalling more pain com-
pared to the initial reports puts children at risk of being
more distressed and experience more pain in the
future.30 Overly positive recall or reframing of past pain
may prevent children from adequately preparing for
future pain experiences and—in the context of trau-
matic pain—may indicate/promote maladaptive coping
(eg, emotional numbing) and invalidation. Future inves-
tigations of the intervention should consider the con-
text of children’s pain experiences and modify the
intervention if used with traumatic painful injuries.

This RCT is a pilot investigation of a memory-refram-
ing intervention with a small sample size. The main
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outcome was assessed once 1 week after the interven-
tion. Past research demonstrated that children’s biased
recall of past post-surgical pain persists for up to 1
year,37 suggesting that the intervention’s long-term
efficacy warrants future examination. 25 percent of
families who initially agreed to participate in the study
were lost to follow-up either before or after surgery.
We were unable to blind participants and the inter-
ventionist to group allocation, which is a common chal-
lenge in trials of psychological interventions.2 However,
researchers assessing the primary outcome were blind
to group allocation, thus, reducing the risk of overesti-
mating intervention efficacy. The sample was predomi-
nantly white limiting generalizability of findings.
Indeed, parents and children of other cultural back-
grounds may not ordinarily talk about pain.20,21 Finally,
the RCT was conducted prior to establishing the initial
effectiveness of the memory-reframing intervention.
Future examinations of the intervention effectiveness in
other populations (eg, adolescents) should be preceded
by pilot investigations.
Future trials should examine intervention efficacy

in larger samples. The intervention could be aug-
mented by providing parents with children’s initial
reports of pain, which may serve as another piece of
evidence against negatively-biased/exaggerated recall
and facilitate memory-reframing. Moreover, parents
could be reminded to use the intervention in days
following intervention instructions (eg, via text).
Future studies should examine parent use of the
intervention at home should be examined with more
rigour (eg, how many times parents used the inter-
vention, in what context). Accurate tracking of and
encouragement to use the intervention strategies
repeatedly may boost the intervention effect. Future
research should also investigate the timing of the
intervention (eg, before surgery) and a dose-response
relationship between children’s memories for pain
and the length, frequency, and/or different media of
the intervention (eg, video). The intervention may be
expanded to target other potential contributors to
pain memories (eg, parent anxiety).12 Another way
to augment the intervention is to further enhance
pain resilience. Resilience has mostly been studied in
the context of pediatric chronic pain with optimism,
trait mindfulness, positive affect, and social/parent
support as proposed sources of resilience, and pain-
related self-efficacy and active coping as resilience
mechanisms.10 The third part of the intervention
instructions emphasizes positive aspects of the past
painful experience, children’s pain-related self-effi-
cacy, and pain coping strategies. These elements map
onto sources of pain resilience outlined above. The
act of reminiscing about past pain may provide par-
ent support and add to children’s pain-specific resil-
ience. Elements of mindfulness and positive
psychology may further enhance the intervention.
The intervention may be examined in the context of

repeated and common painful procedures (eg, vaccina-
tions) to investigate the effect of the intervention on
children’s future pain experience. We hypothesize that,
similar to research in experimental pain,30 memory
biases would predict pain intensity during the second
procedure, and children who received the intervention
and formed accurate or positively-biased memories for
pain would experience less pain. Finally, future research
should confirm the generalizability of the intervention
by including different interventionists and more diverse
samples.

Conclusions
In conclusion, this study demonstrated feasibility, and

acceptability of parent-led memory-reframing interven-
tion in changing children’s memories for post-surgical
pain to be more accurate or positive. The intervention
efficacy is qualified by the small sample size and need to
be examined in larger trials.
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