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Abstract

Background: Analgesic trade-off preferences, or the relative preference for pain relief vs. risk 

aversion, shape parents’ decisions to give prescription opioids to their children. These preferences 

may be influenced by personal experiences and societal factors.

Aim: To examine whether parental analgesic trade-off preferences and opioid decision-making 

have shifted toward risk aversion during the opioid crisis in the United States.

Methods: We conducted a secondary analysis of the preoperative survey data of parents from a 

single U.S. pediatric hospital whose children aged 5-17 years were to undergo painful surgery in 

2013 (Time 1) or 2017/2019 (Time 2). Surveys assessed parents’ analgesic trade-off preference 

(−12 or risk averse to +12 or pain relief preferent, scores around 0=ambivalent) and their 

hypothetical decisions to give a prescribed opioid to a child in pain.

Results: Data from 847 parents were included (Time 1 n=361; Time 2 n=486). Parents at Time 

2 were significantly more risk averse compared to Time 1 (adj.β −0.84 [95% CI −1.09, −0.60]). 

Parents at Time 2 were more than twice as likely to be risk averse or ambivalent (OR 2.17 [95% 

CI 1.62, 2.91]). There was a significant interaction effect of Time*Preference on parents’ decision 

to give the opioid (adj.OR 1.09 [95% CI 1.03, 1.16]). At Time 2, parents who were ambivalent or 

risk averse were less likely than those who preferred to relieve pain to administer the prescribed 

opioid (OR 0.57 [95% CI 0.37, 0.89]). In contrast, there was no association between preference 

group and the opioid decision at Time 1.

Conclusion: Findings suggest that parents of children scheduled for painful surgery at our 

pediatric hospital have become more analgesic risk averse during the past decade. Parents’ 

analgesic trade-off preferences may influence their decisions to administer prescribed opioids 

after surgery, which may contribute to children’s pain outcomes.
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Introduction

Despite the inherent risks, the use of prescription opioids remains an important strategy 

to manage severe, acute postoperative pain in children and adolescents.1,2 However, the 

ongoing opioid crisis may have impacted public sentiment regarding opioid analgesics in 

ways that affect pediatric pain management. Increasing and alarming rates of prescription 

opioid-related adverse events, misuse, deaths, and opioid use disorder have elicited 

widespread attention from healthcare providers, policy makers, and the media.3-5 Indeed, 

the volume of North American media covering the opioid crisis has exploded over the past 

few years, from a mere 272 US print articles in 2013 to nearly 3000 in 2017.3,6 The opioid 

crisis has prompted recent changes in prescribing policies and recommendations in the 

United States in an attempt to curtail the volume of opioid analgesics available to children, 

adolescents and adults.7,8 Minimizing prescription opioid exposure is likely to be considered 

a positive trend; however, the full impact of the opioid crisis on children’s pain outcomes 

may be mixed and remains unclear.

Since children’s pain is largely managed in the home, it is important to understand the 

potential influence of societal events on parental beliefs and decisions. We have previously 

shown how analgesic trade-off preferences, or the relative preference for pain relief (benefit) 

vs. risk avoidance, shape parents’ decisions to give prescription opioids to their children.9-11 

Competing concerns that are reflected in trade-off preferences create decisional dilemmas 

wherein parents either accept the potential and known risks of a treatment in order to 

obtain benefit or, rather, forgo the benefits to avoid risky adverse outcomes.12 Parents 

now make analgesic decisions within the context of the ongoing opioid crisis. In addition 

to the vast media coverage, personal experiences with or close proximity to individuals 

who have developed an opioid use disorder or experienced opioid-related overdose may 

influence parental opioid beliefs and analgesic preferences. This potential reshaping of 

beliefs and preferences may, in turn, influence pain management decisions for children who 

are prescribed opioid analgesics following surgery.

The purpose of this study was to examine whether 1) there has been a significant shift 

toward risk aversion in parental analgesic trade-off preferences from earlier to later in the 

opioid crisis and 2) this shift would be associated with parents’ hypothetical decisions to 

give a prescribed opioid to a child in pain.

Methods

We obtained an exemption from the University of Michigan Health Sciences and Behavioral 

Sciences Institutional Review Board (IRB-HSBS HUM00189020) to conduct a secondary 

analysis of de-identified baseline survey data from two previous studies.9,10 Each of these 

prospective studies included parents whose children were scheduled to undergo a painful 

ambulatory or short-stay surgical procedure at a tertiary care pediatric hospital in the 

Midwestern United States, and who were likely to receive a prescription opioid for pain 

management after discharge. In the first study, parents were recruited and surveyed from 

January-August 2013 (Time 1). In the second, recruitment occurred between October 2017 
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and May 2019 (Time 2). Because of sampling and prescribing differences in the two studies, 

we included only the data from parents whose children were between 5-17 years of age and 

who underwent orthopedic (e.g., open reduction of fracture), general pediatric surgery (e.g., 

orchidopexy) or otorhinolaryngology (e.g., tonsillectomy) procedures. We excluded parents 

who could not speak English, those whose children had a chronic pain diagnosis, who had 

a procedure unlikely to require prescription opioids, or who could not self-report pain (i.e., 

developmentally delayed). Our resultant sample, therefore, included 71% of Time 1 study 

data and 80% of Time 2 study data. We included children aged 5-17 years as this age group 

is generally old enough to reliably self-report pain but young enough that parents make most 

of the medication administration decisions.9

For this study, we included only parental baseline survey data which, in both studies, were 

completed prior to the child’s surgery and before parents had received instruction about 

the child’s prescriptions and postoperative pain management. In this manner, we hoped to 

explore the influence of events and experiences external to the child’s scheduled surgical 

experience.

Outcome measures

Analgesic trade-off preference: Our primary outcome was measured using a 6-item 

instrument that assesses the degree to which parents prefer to relieve their child’s pain 

relative to their preference to avoid analgesic-related risks.9,11 Similar to stated choice 

methods,13 this scale uses forced choice responses to elicit trade-off preferences. Parents 

ranked their agreement with each item using a 5-point Likert scale ranging from strongly 

disagree (−2) to strongly agree (+2) to yield a total score ranging from −12 to +12. 

Lower scores indicate a preference toward risk aversion, higher scores a preference for pain 

relief (i.e., analgesic benefit), and scores around zero, ambivalence. We previously reported 

psychometric data supporting the internal consistency of the preference scale (Cronbach’s 

alpha 0.763 (95% CI 0.73, 0.80). Further, we have demonstrated that preference scores have 

predictive validity toward parental hypothetical and real opioid decision-making.9,10

Prescription Opioid Decision: Our secondary outcome was assessed using the first 

hypothetical scenario decision exercise from our studies. Parents were given a simple 

scenario describing a child with a self-reported Faces Pain Score of 7 and no adverse effects 

since receiving their prescribed postoperative opioid dose 6 hours earlier. Previous studies 

have reported a treatment threshold of 7/10 for a majority of parents.14 Parents were asked 

to consider their own child when making the scenario-based decision about whether to give 

the next dose of the prescribed opioid, a lower dose, an over-the-counter analgesic, or to do 

nothing. Given our focus here on prescription opioid decision-making, responses were coded 

as binary (yes/no) to indicate whether parents decided to give the prescribed opioid (any 

dose) or withhold it.

Covariates

Data regarding parents’ self-reported sex, race, and highest level of education were obtained 

from their baseline surveys. These variables were dichotomized for the purpose of analyses 

(i.e., female vs. male, White vs. Non-White, > high school graduate vs. ≤ high school 
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diploma). Parents’ past use of a prescribed opioid to treat their child’s pain, their child’s age 

and sex were also documented. Finally, parents’ perceived seriousness of habit/addiction, 

scored from 0 or not at all serious, to 5, extremely serious, was documented from the opioid 

knowledge and risk perception instruments (i.e., in response to the question., “How serious 

is the side effect of addiction (i.e., can’t stop taking the drug) when it happens after taking 

a prescribed narcotic?”), previously shown to have content, face and predictive validity in 

opioid decision-making.10,15

Statistical Analysis

All analyses were conducted using SPSS version 27 (IBM corporation; Armonk, NY). We 

used Chi-square and independent, two-sided t-tests to detect differences between the Time 

1 and 2 samples. Univariate analyses were used to compare trade-off preference scores 

between Time 1 and 2 parents. For additional descriptive purposes, we used the overall 

sample interquartile range data to code parents’ preferences as risk averse (scores from −12 

to less than −1), ambivalent (scores −1 to +1), or benefit (i.e., pain relief) preferent (scores 

from greater than 1 to 12).

We next used an ordinary least squares linear regression model to test our first hypothesis; 

that is the effect of Time on parental trade-off preferences, controlling for the covariates. 

To test our second hypothesis, we used multivariable logistic regression to regress the 

scenario-based opioid decision onto a Time*Preference interaction variable, controlling for 

the parent and child covariates. We followed this analysis with a post-hoc comparison of 

the relationship between coded preferences (i.e., risk averse or ambivalent vs. benefit/pain 

relief preferent) and the opioid decision for parents at Time 1 and those at Time 2. Data are 

described as n (%), mean ± standard deviation, mean difference (MD), β coefficient or Odds 

Ratio (OR) as appropriate, with 95% confidence intervals (CI). P values <.05 were accepted 

as significant.

Results

Our analytic sample included 361 parents from Time 1 and 486 parents from Time 2. Table 

1 summarizes the characteristics of the parents and their children in the groups. While 

parental characteristics were similar between groups, their children differed with respect 

to age, sex, past opioid use, and surgical procedure. Children at Time 2 were significantly 

more likely to have used opioids in the past than those at Time 1 (see Table 1, row 11). 

Additionally, parents in the Time 2 sample rated the perceived seriousness of habit/addiction 

higher compared to those at Time 1 (see Table 1, row 4).

Hypothesis 1: Association between Time and Analgesic Trade-off Preferences

Parents at Time 2 had lower trade-off preference scores (mean −0.8) compared to those 

at Time 1 (mean 0.8; mean difference −1.6 [95% CI −2.1, −1.1]; see Figure 1). For 

clarity, parents at Time 2 were more than twice as likely to be risk averse or ambivalent 

than those at Time 1 (75.5% vs. 58.7%, respectively; OR 2.17 [95% CI 1.62, 2.91]). 

Linear regression analysis supported the significant effect of Time on analgesic trade-off 

preferences, supporting our first hypothesis (Table 2).
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Hypothesis 2: Effect of Preference Shift on Parents’ Opioid Administration Decision

Table 3 depicts the results of the logistic regression model which supported our second 

hypothesis regarding an interaction effect of time by trade-off preference. A post hoc 

analysis examined the effect of trade-off preference for parents at Time 1 and for those 

at Time 2 to clarify the interaction effect on parents’ decision to administer the prescribed 

opioid. This analysis showed that at Time 2, parents who were coded as risk averse or 

ambivalent were 43% less likely to give the opioid for the hypothetical scenario compared 

to those who were pain relief preferent (OR 0.57 [95% CI 0.37, 0.89], p=.013). In contrast, 

parents at Time 1 exhibited no differences in this decision based on their preference group 

(OR 0.87 [95% CI 0.57, 1.33], p=.512).

Discussion

Findings from our secondary analysis suggest that parental analgesic trade-off preferences 

have recently shifted toward risk aversion in a North American area that has been heavily 

impacted by the opioid crisis. Specifically, we found that compared to parents of children 

scheduled for surgery at a single, Midwestern pediatric hospital in 2013, those surveyed 

more recently were more than twice as likely to be analgesic risk averse or ambivalent (OR 

2.17). We also found that this preference shift was associated with parents’ decisions to 

withhold a prescribed opioid dose for a hypothetical child in pain. Since this later finding 

was based on parents’ scenario-based decision-making, it remains unclear whether analgesic 

decision-making in the home has similarly shifted. Yet, our study sheds important light on 

the potential impact of recent societal events on parents’ analgesic trade-off thinking.

Importantly, healthcare trade-off preferences are not stable over time, but are complex and 

dynamic and can shift based on personal experiences, those of friends and family, and 

information from the media or healthcare providers.16 It remains unclear which of these 

or other factors may have influenced the observed difference in parental preferences in 

our samples. While it is unknown whether the media influenced the observed shift toward 

risk aversion in our recent sample, a large uptick in media attention to the opioid crisis in 

North America began shortly after 2013 and surged over the next few years.3,6 There were 

also significant changes in media content from prior to 2013 to 2017, including a higher 

focus on deaths, overdoses, and addiction among young people (6% vs 19% of articles, 

respectively) and legitimate (i.e., medically prescribed) opioid users (3% vs. 17%).6 Much of 

the language used in the Canadian media during this period – which was similarly reflected 

in US media – was deemed sensational including terminology like “crisis”, “epidemic”, and 

“hidden killer”.6 Finally, there has been a higher media emphasis on unsafe prescribing 

practices that began prior to 2013 and that continued through 2017. These and other changes 

in media foci have created a shifting social construct of the opioid crisis6 that may have 

contributed to the small but significantly higher perceptions of analgesic-related addiction 

risk and the preference toward risk aversion observed in our recent sample. It is unclear 

whether this small shift in risk perceptions is clinically significant, that is, whether it would 

be enough of a change to influence the decision to administer a prescribed opioid to a 

child in pain. However, we have previously demonstrated how small, statistically significant 

changes in risk perceptions altered hypothetical decisions to give a prescribed opioid to 
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a child experiencing significant adverse effects.10 Notably, the ongoing opioid crisis has 

created a conundrum regarding best pediatric prescribing and pain management practices 

that remains topical in the US media today.17 The full impact of this crisis on children’s pain 

outcomes will likely remain unclear in the near future.

Our finding that parents’ trade-off preferences were associated with their baseline 

hypothetical opioid decision-making is similar to other studies. For instance, parents’ trade-

off preferences have been associated with their medication seeking behavior and adherence 

decisions for a variety of childhood conditions including attention deficit disorders and 

asthma.12,18,19 Further, we have previously demonstrated an association between parents’ 

analgesic trade-off preferences and their opioid administration to children after surgery.10 

Analgesic decisions may be particularly preference-sensitive since these drugs are typically 

prescribed and administered “as needed” and alternatives to managing pain are many. 

However, similar to previous studies,9,20 we found that most parents were not entirely 

polarized in their risk and benefit preferences, but were somewhat ambivalent about these 

competing analgesic outcomes (e.g., interquartile range of preference scores were −1 to +1). 

This is not surprising, since relieving pain and avoiding adverse effects are both important 

goals of treatment. Notably, a preference toward risk aversion or ambivalence was associated 

with the decision to withhold the prescribed opioid for parents at Time 2, but not Time 1. 

This finding may, in part, reflect a stronger influence of what is known as omission bias in 

our recent sample of parents; that is, risk averse or ambivalent parents may judge the harms 

of commission (i.e., choosing a treatment that causes harm) worse than that of omission (i.e., 

forgoing a treatment that may benefit).21 This bias in decision-making has been supported 

by multiple studies and is particularly germane for individuals making potentially risky 

decisions for others.22

Our data also show a significant and positive effect of parents’ past use of opioids to treat 

their child’s pain on their hypothetical decision to give the prescribed opioid to the child 

in pain. This finding likely reflects an influence of past experience on decision-making. 

It remains unclear why children in our Time 2 sample were more likely to have received 

a prescribed opioid previously. However, this sample was older and more likely to be 

scheduled for orthopedic surgery. These factors may help to explain higher rates of previous 

opioid prescribing since older children with musculoskeletal disorders may have been 

treated for pain. Importantly, the effect of Time*Preferences remained significant when 

controlled for their past opioid use, which was significantly different between the samples at 

baseline. This may reflect additional influences beyond personal experience.

Limitations

Our findings are limited by several methodologic and sample weaknesses. First, all data 

were collected at a single, large tertiary care academic pediatric hospital in a Midwestern 

state with one of the highest opioid-involved death rates in the nation.23 Additionally, 

parents in both studies were largely White and well-educated, which may have introduced a 

selection bias. We and others have demonstrated racial differences in opioid prescribing, 

knowledge and experiences which may have impacted our findings.24 The ability to 

generalize our findings to other settings and populations is thus, limited. Next, our study 
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focused on analgesic trade-off preferences and risk perception and did not examine the 

influence of parental or child anxiety, or catastrophizing, all known to influence analgesic 

use in pediatric settings. Additionally, our hypothetical scenario focused the parent only on 

pain intensity rather than the child’s functional status which is also likely to factor into 

their decisions. Our study samples at Time 1 and 2 were entirely independent, leaving 

us unable to assess changes in analgesic trade-off preferences or decision-making at the 

individual level. Further, as noted above, parents in our 2013 sample may have been 

influenced by the already shifting media landscape which may have dampened our findings. 

Finally, though strong evidence indicates high correlations between hypothetical and actual 

healthcare decision-making,25 whether the observed shift in parents’ hypothetical decisions 

translates into a similar shift in real, post-operative opioid use remains unknown. Indeed, 

their children’s surgical procedure (which was different between groups), their course 

of treatment, pain experience and outcomes may further shape and influence parents’ 

preferences and decisions throughout the postoperative recovery period.

Conclusions

Despite its limitations, this study provides important insight into the instability of parents’ 

analgesic trade-off preferences and prescription analgesic decision-making. Our data suggest 

that parents of children scheduled for painful surgery in North American areas heavily 

impacted by the opioid crisis have become more analgesic risk averse. Given the known 

associations between medication preferences and usage, these findings may have clinical 

implications for pain management of children after surgery. Risk-avoidant or ambivalent 

parents may be hesitant to give a drug they believe is risky. While the need to balance the 

risks and benefits of analgesic medications remains important, healthcare providers can help 

parents better understand the safe and effective use of opioid analgesics when prescribed 

in order to lessen their decisional dilemmas. Helping parents to recognize and mitigate 

opioid-related risks while effectively managing their children’s pain may lead to optimal 

analgesic decisions and pain outcomes for their children following surgery.
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Figure 1. 
Parents’ analgesic trade-off preference scores at Time 1 (2013) and Time 2 (2017-2019). 

Analgesic Trade-off Preference Scores can range from −12 to +12, with scores < −1 

indicating risk aversion, −1 to 1 ambivalence, > 1 pain relief preference; data shown 

represent the group median (horizontal line), interquartile range (box), and range (vertical 

line).
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Table 1.

Characteristics of the Study Sample

2013
(n = 361)

2017-2019
(n = 486)

OR or MD
[95% CI], P

Parent female 278 (77.0) 391 (81.0) 1.27 [0.91, 1.77], .162

Self-identified race White 301 (84.6) 432 (88.9) 1.46 [0.98, 2.19], .064

Parent > high school graduate 290 (82.4) 424 (87.2) 1.46 [1.00, 2.14], .051

Perceived seriousness addiction
† 4.4 ± 1.4 4.6 ± 1.0 0.27 [0.11, 0.44], .001

Analgesic trade-off preference
§

 Risk averse 92 (25.5) 204 (42.0) 2.12 [1.57, 2.85], <.001

 Ambivalent 120 (33.2) 163 (33.5) 1.01 [0.76, 1.35], .928

 Prefer pain relief 149 (41.3) 119 (24.5) 0.46 [0.34, 0.62], <.001

Child age 9.9 ± 3.6 11.3 ± 3.3 1.4 [0.9, 1.8], <.001

Child female sex 162 (44.9) 172 (35.4) 0.67 [0.51, 0.89], .005

Child past opioid use 35 (9.7) 146 (30.0) 3.99 [2.68, 5.94], <.001

Child procedure

 Otolaryngology 136 (37.7) 61 (12.6) 0.24 [0.17, 0.33], <.001

 Orthopedics 104 (28.8) 241 (49.6) 2.43 [1.82, 3.25], <.001

 General surgery 121 (33.5) 184 (37.9) 1.21 [0.91, 1.61], .193

Data presented as n (%) or mean ± standard deviations. OR = odds ratio, MD = mean difference, CI = confidence interval. P-values derived from 
univariate analyses. Percentages calculated based on available data for each variable.

†
Scale 0 to 5, with 0=not serious, 5=extremely serious.

§
Scale −12 to +12, with scores < −1 indicating risk aversion, −1 to 1 ambivalence, > 1 preferring pain relief.
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Table 2.

Effect of Time on Parents’ Analgesic Trade-off Preferences

Factor (Reference) Adjusted β [95% CI], P

Time 2 (Time 1) −0.84 [−1.09, −0.60], <.001

Parent female (male) 0.37 [−0.19, 0.93], .197

Parent race: White (Non-white) −0.15 [−0.84, 0.54], .671

Parent > high school graduate (≤ high school) −0.02 [−0.67, 0.64], .960

Child age −0.01 [−0.07, 0.06], .875

Child female (male) −0.22 [−0.69, 0.25], .360

Child past opioid use (no) 0.55 [−0.02, 1.13], .059

Perceived seriousness of addiction −0.31 [−0.51, −0.12], .002

CI=confidence interval; Model summary: r2=0.07, F=8.22 (df8), p<.001
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Table 3.

Effect of Time*Trade-off Preference on Parents’ Hypothetical Decisions to Administer a Prescribed Opioid to 

a Child in Pain

Factors (Reference) OR [95% CI], P

Time*Trade-off preference 1.09 [1.03, 1.16], .003

Parent female (male) 0.93 [0.65, 1.32], .686

Parent race: White (Non-white) 1.84 [1.21, 2.80], .005

Parent > high school graduate (≤ high school) 1.71 [1.15, 2.55], .008

Child age 1.04 [0.99, 1.08], .089

Child female (male) 1.49 [1.11, 2.00], .008

Child past opioid use (no) 1.54 [1.07, 2.22], .019

OR=odds ratio, CI=Confidence interval. Model summary: Nagelkerke r2=0.065; Chi-square=40.75 (df 7), p<.001; Hosmer Lemeshow=0.718
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