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Abstract

Objectives—Poor parental understanding of prescription opioid risks is associated with 

potentially dangerous decisions that can contribute to adverse drug events (ADE) in children and 

adolescents. This study examined whether an interactive Scenario-Tailored Opioid Messaging 

Program (STOMP™) would 1) enhance opioid risk perceptions and 2) improve the safety of 

parents’ decision-making.

Methods—546 parents were randomized to receive the STOMP™ versus Control information 

and 516 completed the program. A baseline survey assessed parents’ opioid risk knowledge, 

perceptions and preferences for pain relief vs. risk avoidance (PR Pref). Parents then made 

hypothetical decisions to give or withhold a prescribed opioid for High Risk (excessive sedation) 

and Low Risk (no ADE) scenarios. The STOMP™ provided immediate feedback with specific 

risk and guidance information; the Control condition provided general information. We reassessed 

knowledge, perceptions and decision-making up to three days thereafter.

Results—Following the intervention, the STOMP™ group became more risk avoidant (PR Pref 

mean difference −1.27 [95% Confidence Interval −0.8 to −1.75], p<0.001) and gained higher 
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perceptions of the critical risk, excessive sedation (+0.56 [0.27 to 0.85], p<0.001). STOMP™ 

parents were less likely than Controls to give a prescribed opioid in the High Risk situation (Odds 

Ratio −0.14 [−0.24, −0.05]; p=0.006) but similarly likely to give an opioid for the No ADE 

situation (p=0.192).

Discussion—The STOMP™ intervention enhanced risk perceptions, shifted preferences toward 

opioid risk avoidance, and led to better decisions regarding when to give or withhold an opioid for 

pain management. Scenario-tailored feedback may be an effective method to improve pain 

management while minimizing opioid risks.
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Introduction

The current pain and opioid epidemics have become largely inseparable public health 

concerns that jointly affect millions of lives and cost billions of dollars.1,2 Indeed, the 

marked increase in opioid prescribing over recent years3–7 has coincided with an increased 

prevalence of pain and the emphasis on pain management across age groups.2 Perhaps most 

worrisome is that these trends have paralleled the rates of opioid-related adverse drug events 

(ADE) and overdose deaths observed across the United States.8–11

Importantly, children and adolescents are among the most vulnerable to poor pain outcomes 

with high rates of reported pain12, attempted self-management13 and opioid-related ADE 

admissions and injuries.14 More than three million opioid prescriptions are dispensed 

annually to manage pain in children and adolescents.6,7,15 The rate of serious opioid-related 

ADEs in children and adolescents has soared in parallel with the increased prescribing rates.
14,16,17 More than 21,000 emergency room admissions18,19 and hundreds of accidental 

overdose deaths occur among our youth annually.17 It was recently estimated that on an 

average day, 237 adolescents visit an emergency department for a prescription analgesic-

related event.20 Importantly, personal analgesic prescriptions were recently found to be 

responsible for the vast majority (90%) of unintentional opioid toxicity events in this age 

group,21 and legitimate prescribed use has been associated with later misuse among 

adolescents.22 It is imperative, therefore, that providers better address the known risks 

associated with opioid prescribing in children.

Widespread parental uncertainty and lack of knowledge regarding pain management and 

prescription opioid risks may contribute largely to the risk for ADEs in children and 

adolescents. On one hand, parents who are uncertain about analgesic effects may ignore pain 

signals and undertreat their child’s pain.23 Conversely, 1 in 10 parents has admitted to giving 

more than the prescribed analgesic doses24,25 and some report continuing to give opioids 

when signs of opioid toxicity are present (i.e., unrecognized excessive sedation).26 We 

recently demonstrated that risky opioid decisions were largely associated with parents’ 

strong preferences to relieve their children’s pain.27 However, reports that parents have 

failed to recognize and respond to signs of toxicity that were present prior to their child’s 
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accidental opioid-related deaths and neurologic injury28–30 emphasize the need for improved 

knowledge to prevent opioid misuse and opioid-related morbidity and mortality in children.

The need to improve the way analgesic information is provided at the time of prescribing is 

critical in order to improve the safe use of opioid analgesics in the home setting. With this in 

mind, we developed and tested an interactive, Scenario-Tailored Opioid Messaging Program 

(STOMP™) to enhance parental analgesic knowledge and analgesic decision competency. 

The STOMP™ prototype presented descriptive and video-enhanced risk scenarios (e.g., 

child after surgery with excessive sedation) combined with interactive parent decision 

exercises and tailored feedback. We hypothesized that, compared to parents who received 

routine pain management and opioid education, those who completed the STOMP™ 

prototype would demonstrate 1) enhanced recognition and perceived riskiness of critical 

opioid ADEs and; 2) improved decisions to withhold opioids in a high risk situation (i.e., 

excessive sedation).

Materials and Methods

Intervention

Similar to our previous studies regarding opioid decision-making,26,27,31 we incorporated 

clinically relevant scenarios depicting a child with similar levels of pain either with or 

without signs of common low-risk or rarer high-risk ADEs. Each module included the 

scenario description with simple instructions regarding a hypothetical and commonly 

prescribed opioid (i.e., oxycodone) and the commonly used alternative non-prescription 

analgesic, acetaminophen. Parents were asked to consider each scenario and make 

intentional, analgesic administration decisions. Each decision was followed with immediate 

scenario-tailored feedback explaining the risk shown together with guidance about what to 

do to reduce the risk and manage pain in a scenario like the one depicted. The first scenario 

(High Risk) described a child with reported pain but who exhibited clear signs of opioid 

toxicity i.e. excessive sedation. This scenario was accompanied with a video showing a mom 

trying to awaken an over-sedated child in order to give the next prescribed dose of 

oxycodone. The next scenario (Low Risk) showed a child who reported the same level of 

pain but no other adverse symptoms since the prior dose. A third scenario (Common Risk) 

depicted a child with the same degree of pain but who also had the common ADE, nausea 

and vomiting.

The analgesic feedback content was developed by experts based on a review of evidence-

based opioid-sparing acute pain guidelines, analgesic package inserts, and previously 

described educational content.31–34 The educational content in essence, reconfigured 

accepted analgesic use information into brief messages that immediately followed parents’ 

decision-making exercises. The feedback information was reviewed for accuracy and content 

validity by several highly experienced clinicians, each with greater than 25 years managing 

pediatric pain. Specifically, reviewers provided qualitative feedback and editing advice 

regarding each of the scenario-tailored recommended actions, the reason or description of 

the risks presented and “what can happen” section, as well as the recommended next steps. 

For example, “Giving a non-narcotic pain reliever like acetaminophen together with the 
prescribed oxycodone can better relieve pain so that the child can resume regular activity 
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faster and with fewer side effects.” The final messaging content had consensus support of all 

expert reviewers.

The Control Group received identical scenario and made interactive decisions for each. 

However, the Control feedback included generic pain management information taken from 

our standard pain management educational pamphlet (e.g., “It is important to manage pain 
and the potential side effects of analgesics that can include nausea, excessive sedation, 
constipation.” Information for this group did not include scenario-guided recommendations 

and feedback. Thus, the Control Group received only routine practice educational material.

Measures—Opioid Familiarity26,27,31: This item assesses parents’ recent in-home use of 

or ready availability of opioids. This binary item has face validity in assessing parents’ 

general familiarity with and recent use of opioid analgesics either to treat their own or a 

family members’ pain. Opioid familiarity has been shown to have predictive validity in 

parents’ analgesic decision-making.31

Pain Relief Preference (PR Pref) Survey27: This survey assesses the relative importance 

parents place on relieving their child’s pain versus avoiding analgesic-related risks. This tool 

presents six risk-benefit items (e.g., “Pain relief is more important than the side effects of 

prescription pain drugs”) each rated from −2, strongly disagree to +2 or strongly agree. Item 

scores were summed to provide an overall score that ranges from −12 (strong preference for 

ADE risk avoidance) to +12 (strong preference to relieve child’s pain), where 0 reflects 

relative ambivalence (i.e., a relative desire to do both avoid risk and relieve pain). This PR 

Pref scale was developed based on similar tools that measure the relative importance patients 

place on the risks and benefits of prescribed medications.35–37 We previously demonstrated 

a normal distribution in a clinical sample of parents that supported the internal consistency 

of the instrument (Cronbach’s alpha 0.763 [95% CI 0.73, 0.83; p<0.001]) with excellent 

predictive validity for parents’ analgesic decision-making (F=117.11, p<0.001).27 In the 

present study, the PR Pref data were not normally distributed (Kolmogorov-Smirnov 

p<0.001) and the Cronbach’s alpha was 0.674 [95% CI 0.62 to 0.73; p<0.001]. Additionally, 

a factor analysis supported a two factor solution for the scale (risk avoidant vs. risk tolerant), 

explaining 57% of the variance in the total PR Pref score (KMO sampling adequacy >0.64; 

p<0.001).

Opioid ADE Understanding: This survey measures knowledge or awareness of several 

common, non-serious and less common but potentially serious opioid-related ADEs in a 

binary manner (yes/no) and the perceived risk or seriousness of each (from 0 to 5, where 

5=most serious).26,27,31 We previously demonstrated that opioid ADE risk perception has 

predictive validity in parents’ signal recognition and in their decisions to give the prescribed 

opioid.26,31 Parents’ perceptions of seriousness data were skewed both in previous studies 

and in the present study (Kolmogorov-Smirnov p<0.001).

Procedure

Given the educational nature of this pilot study in a non-clinical sample of volunteer adult 

parents, this study was deemed exempt by the Institutional Review Board at the University 

of Michigan with waiver of written consent (IRB-MED HUM00098971). We approached 
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adults in surgical or general pediatric clinic waiting rooms throughout our academic, 

pediatric health system. These potential subjects were screened for the presence of at least 

one healthy child <18 years of age living in the home. We excluded parents who reported 

that they had a child with chronic pain or a hematologic oncologic condition. Five hundred 

forty-six parents who met inclusion criteria provided verbal consent to take part. These 

parents were then randomized by computer generated identification number to receive either 

the STOMP™ intervention or Control information (See Figure 1).

For consistency, parents completed the baseline surveys, scenario modules (STOMP™ vs. 

Control) and immediate follow-up survey sequentially in one sitting using an iPad platform. 

A trained research assistant was present during the session to answer questions regarding use 

of the iPad, however, no content assistance was provided. All parents first completed the 

baseline survey to assess their opioid familiarity, PR Preference, and opioid ADE knowledge 

and risk perceptions. Immediately following this baseline assessment, parents completed the 

interactive scenario-decision modules and received their assigned feedback (i.e., STOMP™ 

vs. Control). For consistency, the modules were presented in the same order for all parents 

(i.e., High Risk [excessive sedation], Low Risk [no ADE], then Common Risk [nausea/

vomiting]). Immediately following the scenario modules, parents rescored their ADE risk 

perceptions and recorded their demographic information as well as the number and ages of 

children in the home. Three days later, parents were sent an email with a link to the 3-day 

follow-up survey where they were re-assessed for PR Preferences, opioid ADE knowledge 

and risk perceptions. They repeated the decisional exercises (without feedback) and were 

then entered into a drawing to win a $100 gift card for participation.

Statistical Analysis

We used chi square tests to compare the experimental groups for differences in nominal data 

(e.g., sex), Mann Whitney U tests for comparing the PR Pref scores between groups, and 

Wilcoxon matched-pair signed rank tests to compare the change in PR Pref scores from 

baseline to the 3-day follow-up assessment. We used Friedman’s test for unequally 

distributed repeated measures to compare the perceived risk seriousness scores over time.

We used a generalized linear mixed effects model (GLMM) with Maximum Likelihood 

Estimations to test our first hypothesis and examine the effect of the STOMP™ intervention 

on parents’ perceived seriousness of the critical risk, excessive sedation while controlling for 

parent sex, education, PR Pref, time (i.e., immediate and 3-day), and parents’ opioid 

familiarity. We used a generalized mixed effects logistic model (GMLR) to test our second 

hypothesis and examine the effect of STOMP™ on parents’ decisions to give the prescribed 

opioid for the High Risk scenario controlling for parent sex, education, PR Pref, opioid 

familiarity and scenario. In both models, we included a random intercept for subject effects 

and adjusted the significance level (p<0.05) using the sequential Bonferroni adjustment for 

multiple comparisons.

We determined a priori that a sample of at least 133 per group would be needed to 

demonstrate an expected 15% difference31 between groups in the follow-up decision to give 

(or withhold) a prescribed opioid for the High Risk scenario (α = 0.05 [two-sided]; β = 
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0.20). To account for a potential loss of subjects at the 3-day follow-up survey we recruited 

546 parents to take part in this study.

Results

Figure 1 depicts the recruitment process, subject allocation and analyses groups. 

Specifically, 262 parents in the Control Group and 254 in the STOMP™ Group completed 

the first assessments while a smaller number of parents completed the 3-day follow-up 

survey (59% of the Control and 62% of STOMP™ groups). Parents’ sex, level of education, 

the number of children in their home, their opioid familiarity (recent use and/or possession 

were similar between groups at baseline and at the 3-day follow-up (Table 1). A similar 

number and minority of parents in each group reported being in a medical profession 

involving pharmacologic training (i.e., MD, RN, or pharmacist).

PR preference scores were similar between groups at baseline with most parents scoring 

around “0” (i.e., ambivalent about the risks and benefits) (Table 1). Parents in the STOMP™ 

group became slightly more analgesic risk avoidant after the intervention with a PR Pref 

score that was on average −1.27 lower on the −12 to +12 scale than baseline (95% CI −0.8 to 

−1.75, p<0.001) while those in the control group had no significant change from baseline in 

this measure (−0.189 [−0.27 to 0.65]; p=0.418).

Opioid ADE Risk Understanding

Parents’ awareness of possible opioid-related ADEs was similar between groups at baseline 

(Table 2; p>0.05 for all comparisons). Parents in both groups gained an improved awareness 

of all ADEs at the 3-day follow-up (Table 2; p < 0.009 compared to baseline). Perceived 

seriousness of ADEs was also similar between groups at baseline (p ≥ 0.155). However, 

parents in the STOMP™ group scored the seriousness of excessive sedation higher than 

Controls immediately after the intervention and at the 3-day follow-up while perceptions of 

other common ADEs remained similar between groups (Table 2).

We used a linear mixed model to test the effect of the STOMP™ intervention on parents’ 

perceived seriousness of excessive sedation while controlling for parent sex, education, 

baseline PR Pref and opioid familiarity, as well as time (immediate and 3-day). Table 3 

shows that there were significant effects of sex, PR Pref, Time, and STOMP™ assignment, 

but not parent education or opioid familiarity. Our analyses supported our first hypothesis, 

showing that when controlled for other factors, perceived seriousness of excessive sedation 

was similar at baseline (adj. p=0.67) but higher for the STOMP™ group immediately after 

the intervention (mean difference 0.39 [95% CI 0.18, 0.60]; p=0.002) and at the 3-day 

Follow-up. (mean difference 0.59 [95% CI 0.27, 0.85]; p<0.001) (see also Figure 2).

Analgesic Decision Competency

Figure 3 shows the percentage of parents’ who made the hypothetical decision to give an 

opioid at baseline and at the 3-day follow-up for each of the scenarios. There were no 

differences between groups at baseline or at follow-up in the decisions to treat the child with 

nausea/vomiting. Compared to baseline decisions, parents in the STOMP™ group were 

more likely to give the prescribed opioid for the Low Risk (no ADE) scenario at follow-up 
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(p<0.001) and less likely to do so for the High Risk, excessive sedation scenario (p=0.01). 

Parents in the Control group were also more likely to give the opioid for the no ADE at 

follow-up (p=0.025) but were no different in their decisions to treat the excessively sedated 

child (p=1.00). Though similar at baseline, parents in the STOMP™ group were 

significantly less likely than Controls at the 3-day follow-up to give the opioid to the child 

with excessive sedation.

We used a logistic mixed effect model to examine the effect of the intervention on the 3-day 

follow-up decision to give the prescribed opioid, controlling for the effect of parent sex, 

education, PR Pref, opioid familiarity and scenario. This model revealed main effects of PR 

Pref, intervention and intervention by scenario, but not for parent sex, education or opioid 

familiarity (Table 4). Parents who had received the STOMP™ feedback were significantly 

less likely than Controls to give an opioid in response to the high risk scenario (OR −0.14 

[95% CI −0.24, −0.04], adj. p=0.006), but were equally as likely as the control parents to 

give the prescribed opioid in the low risk situations (p=0.192 for the no ADE scenario and 

p=0.456 for the nausea/vomiting scenario).

Discussion

Knowing when it is safe to give a prescribed opioid and when to stop or withhold these 

potent analgesics is imperative to ensure the safety of children who are prescribed these 

agents for pain management. Failing to stop giving prescribed opioids when excessive 

sedation (i.e., first sign of toxicity) is present can lead to accidental opioid-related death and 

neurologic injury in children. Previously, we demonstrated that parents with lower ADE risk 

perceptions failed to recognize the importance of excessive sedation and were more likely to 

continue giving opioids to a child with well-described signs of opioid toxicity (i.e., excessive 

sedation).26,31 Based on those findings, we designed the STOMP™ intervention to 

incorporate descriptive and video-enhanced scenarios, interactive decision exercises and 

specific risk-based feedback and guidance with the intent of improving participants’ 

situational awareness and decision-making competency.

The results of this experimental pilot study show that compared to parents who received only 

general or routine risk information, parents who received the STOMP™ intervention 

exhibited enhanced perception of excessive sedation risks and made less risky and more 

appropriate opioid decisions. Our findings also show that we were able to enhance the 

perceived riskiness of excessive sedation without affecting the perception of other opioid-

related ADE risks like constipation or nausea and vomiting. Additionally, our directed 

feedback decreased the proportion of parents who would give a prescribed opioid to a child 

with excessive sedation, while increasing the number who would give the analgesic in the 

absence of other symptoms. In this manner, our guided feedback improved both safe and 
effective opioid decisions. Of interest was that parents in the Control Group who had 

received generic or routine risk information gained a higher awareness of opioid-related 

ADEs but had no change in their risk perceptions. However, similar to our previous findings,
31 awareness of ADEs alone was insufficient to enhance safe and effective decision-making 

as evidenced by no change in the decisions of parents in the Control or routine information 

group. Rather, STOMP feedback enhanced the perceived importance of specific ADE risks 
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and led to more appropriate opioid decisions. Since children’s analgesic responses may vary 

widely, our data have important clinical implications. Scenario-tailored risk information 

combined with guidance may help parents to develop the skills needed to recognize critical 

symptoms and to take the correct actions when potentially serious symptoms arise.

Of interest, we found that parental sex had a strong independent effect on perceived 

seriousness of excessive sedation but not on opioid decision-making. We previously reported 

that strong parental preferences to relieve pain dampened the effect of knowledge on 

decision making.27 We also found that mothers exhibited a higher preference to relieve their 

child’s pain and reported lower treatment thresholds than fathers. These findings may help to 

explain our somewhat conflicting findings that while mothers exhibited greater risk 

perception they made similar opioid decisions as fathers. That we did not seek to examine 

the effects of race or child’s age on parental decisions warrants further study in order to 

better elucidate how other family characteristics interact with knowledge and preferences to 

influence the differing clinical decisions of mothers and fathers.

Previous studies have attempted to improve parents’ ability to manage pain in their children 

primarily by providing generic informational pamphlets or specific prescription opioid 

administration instructions (e.g., give around-the-clock).38–42 In one of these, parents who 

were randomized to pain management instruction sheets were found to give more opioids 

and report lower pain scores for their children compared to parents who received routine 

information.38,42 Other studies have suggested the need to diminish parents’ analgesic risk 

perceptions in order to enhance their use of prescribed opioids.23,43 A major limitation of 

these studies was their universal emphasis on getting parents to give more opioids and their 

lack of attention to opioid-related ADEs. Indeed, one of these studies reported a significantly 

higher rate of daytime sedation in children whose parents had been instructed to give the 

prescribed opioid around-the-clock after tonsillectomy, presumably without instruction on 

the critical importance of this sign of toxicity.42 Given that children who undergo surgery – 

particularly tonsillectomy – are at particular risk for opioid toxicity and apnea,44–46 parental 

understanding of opioid risks is essential for safe use. In contrast to these studies, we 

addressed both appropriate and inappropriate analgesic use by tailoring education to specific 

situations. Our finding that scenario-tailoring led to better overall decision competency is 

encouraging that specific risk feedback combined with guidance about what to do is better 

than typical or routine analgesic information. From this pilot, it is unclear whether the 

effects of the STOMP intervention last longer than three days. Future studies should address 

whether a single dose of information is sufficient to maintain ADE understanding over an 

entire course of analgesic use or need.

Improving parental opioid risk knowledge and analgesic competency may also be an 

important measure to minimize adolescent misuse. Approximately 1 in 4 older adolescents 

have reported using opioids either medically or non-medically, and 80% of those who 

reported misuse had done so with their own previously prescribed drug.47 Misuse and self-

treatment with prescription drugs has been, in part, attributed to perceptions that prescribed 

drugs are safe.48 Such attitudes and analgesic knowledge are influenced primarily by parents 

who are considered role-models for both appropriate analgesic use and inappropriate or 

misuse.49,50 A majority of children who self-treat their pain with analgesics exhibit poor 
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knowledge about these drugs and most had obtained their information from a parent.51 

Improving parental opioid risk understanding may, therefore, improve adolescent’s 

understanding as well.

Limitations

The ability to generalize our findings are somewhat limited by the sample that included 

volunteer parents in a tertiary care clinic setting whose children were largely healthy at the 

time of the survey and intervention. Given that opioid familiarity (recent or current use or 

presence in the home) did not significantly impact our findings suggests that the STOMP™ 

will have a similar effect for parents of children being treated with a prescribed opioid for a 

painful condition or following a painful procedure. The strong effect of parents’ preference 

to relieve their children‘s pain cannot be overlooked, as we previously found that this 

preference can diminish the effect of risk knowledge on safe decision-making.27 The finding 

that the STOMP™ intervention succeeded in both shifting parental preferences, enhancing 

risk perceptions and improving decisions is encouraging. A potential effect of scenario 

ordering on parental decision making cannot be dismissed given that all parents in both 

groups received the same scenarios in the same order with the highest risk scenario first. A 

carry-over effect could have dampened the number of parents who chose to give an opioid to 

the low risk (i.e., no ADE scenario). Further testing in a sample whose children are 

prescribed an opioid for a painful condition/event is warranted to see if these results hold 

steadfast. It remains unknown whether additional risk messages such as the risk of diversion 

or misuse with important disposal informational feedback will have a similar and positive 

effect on parental behaviors. However, our STOMP™ modular design is designed to be 

adaptable to varying types and numbers of risk messages that can be conveyed to a variety of 

parents or patients over time.

Summary

In summary, the current study suggests that it is possible with an interactive, scenario-

tailored risk messaging to enhance opioid risk knowledge, change parental preferences, and 

improve their safe and effective decision-making competency. It will remain important to 

examine how such analgesic education will affect pain outcomes for children and 

adolescents who are prescribed opioids for a painful condition or procedure. Until further 

research is available, findings here could be used to guide specific and important opioid 

safety messages for parent education.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Study Flow Diagram
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Figure 2. 
Estimated Marginal Means for Parents' Perceived Seriousness of Excessive Sedation, fixed 

at the mean Pain Relief Preference Score (−0.36).
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Figure 3. 
Percentage of parents’ who made the hypothetical decision to give an opioid at baseline and 

at the 3-day follow-up for each of the scenarios
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Table 1

Baseline Characteristics of the Study Groups

Control Group
n = 262

STOMP™
Group
n=254

Odds Ratio (95%
Confidence Limits),

p value

Female Sex 207 (79%) 193 (77%) 0.87 (0.57, 1.32), 0.509

Number of children

  1–2 children (vs. ≥ 3) 190 (73%) 174 (68%) 1.25 (0.85, 1.82), 0.288

Age youngest child 6.2 ± 5.0 5.7 ± 4.9 MD −0.51 (−1.4, 0.4), 0.25

    Oldest child age 10.7 ± 6.8 10.2 ± 6.4 MD −0.52 (−1.7, 0.6), 0.375

≤High school graduate 29 (11%) 27 (11%)

Some college 98 (37%) 74 (28%)

≥Bachelor’s degree (vs. all others) 134 (51%) 131 (52%) 1.02 (0.72, 1.44), 0.930

Medical professional with pharmacologic training 21 (8%) 23 (9%) 1.14 (0.61, 2.11), 0.682

Opioid familiarity 109 (42%) 105 (41%) 0.96 (0.69, 1.37), 0.835

PR Pref −0.345 ± 3.28 −0.357 ± 3.62 0.013a (−0.59, 0.61), 0.861b

Three-day Follow-up

Number who followed-up 155 (59%) 157 (62%) 1.11 (0.78, 1.57), 0.576

Female sex 119 (77%) 127 (81%) 1.33 (0.77, 2.30), 0.315

≥Bachelor’s degree (vs. all others) 87 (56%) 90 (57%) 1.05 (0.67, 1.64), 0.831

Medical professional with pharmacology training 16 (10%) 17 (11%) 1.05 (0.51, 2.17), 0.885

Number of children

  1–2 children (vs. ≥ 3) 41 (27%) 52 (33%) 1.37 (0.84, 2.22), 0.211

Age youngest child 6.4 ± 5.1 5.6 ± 4.9 MD −0.78 (−1.9, 0.34), 0.17

    Oldest child age 11.0 ± 7.0 10.0 ± 6.0 MD−1.00 (−2.5, 0.45), 0.176

Current analgesic use 58 (39%) 67 (44%) 1.09 (0.9, 1.31), 0.391

PR Pref −0.732 ± 3.61 −1.50 ± 3.42* 0.77a (−0.02, 1.55), 0.051b

PR Pref=Pain Relief Preference Score, where −12 reflects highest risk aversion, and +12 a high preference to relieve pain, and 0 reflects 
ambivalence;

a
Value is the mean difference;

b
Mann-Whitney U Test used to compare groups.
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Table 3

Effect of STOMP™ Intervention on Parents’ Perceived Seriousness of Excessive Sedation: Results of 

Generalized Linear Mixed Model (all variables in model shown)

F statistic
(df)

β (95% Confidence
Interval)

Adj. p
valuea

Parent female sex (vs male) 25.02(1) 0.44 (0.27 to 0.61) <0.001

Parent education 0.84 (1) 0.07 (−0.08 to 0.21) 0.359

PR Preference 62.35 (1) −0.08 (−0.10 to −0.06) <0.001

Opioid familiarity 2.5 (1) −0.12 (−0.26 to 0.03) 0.114

STOMP™ (vs Control) 13.21 (1) 0.27 (0.12 to 0.41) <0.001

STOMP™ (vs. Control) by Time 27.55 (4) <0.001

  Baseline 1.54 (1) −0.14 (−0.37 to 0.084) 0.216

  Immediate post- intervention 10.81 (1) 0.38 (0.15 to 0.61) 0.001

  3-day Follow-up 14.42 (1) 0.57 (0.28 to 0.86) <0.001

a
Sequential Bonferroni was applied for multiple comparisons.
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Table 4

Effect of STOMP™ on Parents’ Decision to Give a Prescribed Opioid: Results of Generalize Mixed Logistic 

Regression Model (all variables in model shown)

F Statistic
(df)

β (95% CI) Adj. p
Valuea

Parent female sex (vs. male) 1.59 (1) −0.25 (−0.65 to 0.14) 0.208

Education (≥ bachelors vs. other) 0.74 (1) 0.14 (−0.18 to 0.47) 0.389

PR Pref 20.69 (1) 0.11 (0.06 to 0.16) <0.001

Opioid Familiarity 0.06 0.04 (−0.29 to 0.37) 0.806

STOMP™ (vs. Control) 8.19 (1) −0.11 (−0.19 to −0.03) 0.004

STOMP™ (vs. Control) by Scenario 27.098 (4) <0.001

  No Adverse Event Present 1.71 (1) −0.08 (−0.19 to 0.04) 0.192

  Excessive Sedation 7.50 (1) −0.14 (−0.24 to −0.04) 0.006

  Nausea Vomiting 0.56 (1) −0.04 (−0.16 to 0.07) 0.456

a
The sequential Bonferroni was applied for multiple comparisons.
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