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Abstract

Objective: Within the context of the United States opioid epidemic, some parents often fear 

the use of opioids to help manage their children's postoperative pain. As a possible consequence, 

parents often do not dispense optimal analgesic medications to their children after surgery, putting 

their children at risk of suffering from postsurgical pain. The objective of this research was to 

assess ethnicity as a predictor of both pain and opioid consumption, and to examine how Hispanic/

Latinx and Non-Hispanic White parents alter their child's opioid consumption in response to 

significant postsurgical pain.

Methods: Participants were 254 children undergoing outpatient tonsillectomy and/or 

adenoidectomy surgery and their parents. Longitudinal multilevel modeling examined changes 

in both parent-reported pain and hydrocodone/APAP consumption (mg/kg) on days 1 to 7 after 

surgery.

Results: Parent reports of postoperative pain were higher in Hispanic/Latinx patients compared 

to their Non-Hispanic White counterparts (β = −0.15; 95% CI: −0.28, −0.01). There was also a 

significant interaction of ethnicity and pain on opioid consumption (β = 0.07; 95% CI: 0.01, 0.13). 

*Corresponding author at: UCI Center on Stress & Health, 505 S. Main Street, Suite 940, Orange, CA 92868, United States of 
America. zkain@hs.uci.edu (Z.N. Kain). 
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The relationship between parent perceived pain and opioid use was stronger for Non-Hispanic 

White children, suggesting that this group was more likely to consume opioids to help manage 

clinically significant postsurgical pain.

Conclusions: Hispanic/Latinx children might be at risk for undertreatment of surgical pain. 

Findings highlight the importance of assessing parent background and cultural beliefs as 

predictors of at home pain management and the potential effectiveness of tailored interventions 

that educate parents about monitoring and treating child postoperative pain.
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Opioids; Postoperative pain; Pediatric pain; Analgesia; Pain management

1. Introduction

The opioid epidemic remains a public health crisis impacting the United States (U.S.). 

The economic cost of the opioid crisis is estimated to be $504 billion, with over 33,000 

Americans dying of an opioid-related overdose annually [1]. Opioids are prescribed for pain 

relief from surgery; however, they are highly addictive and have a range of side effects. 

The opioid crisis is not limited to the adult population [2]. Millions of children undergo 

ambulatory surgery in the U.S. each year [3] and many are prescribed opioids for their 

postoperative pain. Recent trends have started to raise questions about the use of opioids for 

pediatric patients [4-6]. Children and adolescents are vulnerable to brain changes in the habit 

formation and reward centers of the brain [7], and patients prescribed opioids at a young 

age are at risk for later problems with misuse and dependence [8,9]. Nevertheless, surgery 

and postoperative pain in children are very common, making adequate pain control also a 

significant concern [10,11]. Despite the adverse effects of opioids, they do have significant 

therapeutic advantages for managing moderate to severe acute pain [12].

Recent trends dictate that many surgeries in children are now performed on an outpatient (as 

opposed to inpatient) basis, making parents accountable for their child's pain management 

and recovery [11]. Current outpatient guidelines for managing and preventing post-surgical 

pain recommend the use of oral opioid and non-opioid analgesics to be administered “as 

needed” or on a pain contingent basis [13]. Unfortunately, there is a gap in interpretation of 

these guidelines to manage pain at home, as many parents struggle with optimal analgesic 

administration [14,15]. This is problematic, as the undertreatment of pediatric postsurgical 

pain can result in delayed recovery [16], unexpected hospitalization [17], and chronic or 

persistent pain [18].

One determinant of pain and its management is ethnic identification [19-21], which 

represents a person's self-classification into an ethnic group. While ethnicity is used to 

distinguish groups of people based on their shared culture, history, social background, and 

beliefs, race differentiates people based on physical characteristics [19,22]. Furthermore, 

pain is argued to be shaped by the interactive effects of biological (e.g., genetics), 

psychological (e.g., coping strategies), and social (e.g., family history and culture) factors 

[23,24], which are all highly influential in a person's cultural identification [25].
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In the U.S., the Hispanic/Latinx population is the largest minority group constituting 

approximately 18.1% of the total population [26]. Research examining the impact of 

ethnicity on the pain experience suggests that Hispanic/Latinx adults report higher levels 

of postsurgical pain [27] and exhibit a greater number of physical pain symptoms [20,28], 

but receive fewer opioids [29-31] compared to Non-Hispanic Whites (NHW). Similar racial/

ethnic differences in pain [32] and its management for children have been shown in the 

emergency department [33-35], post-anesthesia care unit [36], and in an outpatient setting 

[37,38]. These observed differences might be explained by several factors such as patient 

communication style [39], language preference [40], socioeconomic status [34], financial 

constraints to pay for care [41], and physician implicit bias [42], and indicate that minority 

pediatric patients might be at risk for suffering from postsurgical pain disproportionally 

compared to their NHW counterparts [32,43].

For pediatric patients, home-based recovery and pain management is dependent on parental 

pain assessment and the decision to respond by administering analgesic medication. 

Specifically, research suggests that parent responses to their children's emotional and 

behavioral expressions of pain are often mediated by cultural beliefs, expectations, and 

past experiences, which all differ based on cultural/ethnic identity [44]. Due to the growing 

Hispanic/Latinx population in the U.S., it is crucial to understand the pain management 

attitudes and behaviors of Hispanic/Latinx parents in order to help improve pediatric 

recovery. For example, cultural barriers might impact the analgesic usage behaviors of 

Hispanic/Latinx Americans. This population is shown to cope with pain by remaining stoic 

by suffering through pain without complaining, and bearing pain with courage and dignity 

[45]. Stoicism is often learned from the family [45], and is utilized to avoid appearing 

weak, and to suppress behaviors that might burden others [41,46]. This cultural emphasis on 

stoicism might impact child pain expression [15,47], and parent responses to child pain.

Parental beliefs might also represent a pain management barrier. Previous research by 

our group shows that compared to NHW parents, Hispanic/Latinx parents report greater 

misconceptions regarding pain expression (e.g., the belief that children always express pain 

by crying and always tell their parents when they are in pain) and analgesic administration 

(e.g., fear of side-effects and addiction) [15,48], and that Hispanic/Latinx parents often do 

not administer adequate doses of analgesic medications to their children despite reports that 

they experienced clinically significant postsurgical pain [14]. Medication-related fears and 

misunderstandings are often rooted in cultural context [49]. Research suggests that Hispanic/

Latinx Americans possess concerns about taking strong pain medications and believe opioid 

medications to be dangerous [46,50]. As a result, Hispanic/Latinx patients might alter 

prescribed doses [49] or exhibit a preference for traditional treatment methods (e.g., herbs, 

ointments) that are perceived as safer and more effective than opioid medications.

The cited studies suggest that parent pain interpretations and attitudes about analgesic 

medication might represent a barrier to medication adherence. The current study aims 

to expand this previous body of research [14,15,48] by assessing how Hispanic/Latinx 

and NHW parents alter their child's opioid consumption in response to significant 

postsurgical pain. Parents of Hispanic/Latinx children were hypothesized to report their 

child experienced greater pain (Hypothesis 1) [38], but received fewer opioids (Hypothesis 
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2) during recovery compared to NHW children [33,36]. Also, an interaction of ethnic 

identification and parent-reported pain on opioid consumption was posited (Hypothesis 3), 

such that Hispanic/Latinx parents were expected to be less likely to adjust their child's 

opioid dose based on pain level compared to NHW parents [14,35].

2. Method

2.1. Patients and procedure

The current study involves a secondary data analysis of baseline longitudinal data collected 

with children and parents for an NIH funded larger randomized clinical trial centered 

on examining the effectiveness of a provider tailored intervention for perioperative stress 

(R01HD048935). The larger clinical trial was conducted from 2012 to 2017 and was funded 

by the Eunice Kennedy Shriver National Institute of Child Health and Human Development 

[51]. Participants were pediatric patients between the ages of 2 and 15 and their parents. 

Patients underwent outpatient T&A surgery at the Children's Hospital of Los Angeles 

(CHLA), Children's Hospital of Orange County (CHOC), Children's Hospital, Colorado 

(CHC), and Lucile Packard Children's Hospital at Stanford (LPC). The larger clinical trial 

consisted of observational baseline and intervention phases. For the purpose of the present 

report, we used data only from the observational baseline data (before any intervention) and 

control group data.

Patients were required to have an American Society of Anesthesiologists physical health 

status of I-III and be English- and/or Spanish-speaking. Exclusion criteria included children 

with chronic illness that puts them in ASA IV (extreme systemic disorders which have 

already become an eminent threat to life regardless of the type of treatment), having a 

developmental delay or special need, and being born prematurely (< 32 weeks gestational 

age).

On the day of surgery, research assistants obtained written parent consent and patient assent 

after fully explaining the nature of the study procedures. While waiting in the holding area, 

parents completed a paper and pencil preoperative survey in their preferred language that 

included demographic measures. Parents were given standardized prescription medication 

discharge information and instructions in their primary language. After returning home from 

the hospital, parents completed a paper and pencil daily diary entry as part of the study, 

recording their child's level of pain and the medications taken. Pain was recorded once per 

day; medication use was recorded up to seven times per day. Parents continued to record 

their child's medication use and pain level on the first 3 days and the 7th day following 

surgery. Protocols were approved by an institutional review board at each of the four sites.

2.2. Within-patient measures

2.2.1. Parent-reported pain—Parent perceptions of child pain was operationalized 

using parent report on the Numeric Rating Scale (NRS) with responses ranging from 0 (No 
Pain) to 10 (Severe Pain). This rating scale has been shown to be reliable and valid indicator 

of pain in pediatric patients [52], and has been used to assess parent global ratings of their 

child's pain using a daily diary format [10].
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2.2.2. Hydrocodone/APAP consumption—Hydrocodone/acetaminophen (APAP) 

liquid consumption (mg/kg) was measured by having parents record the medication type 

and dose administered to their child throughout the week after returning home from the 

hospital. A sum of the amount of hydrocodone/APAP consumed in mg/kg was computed 

for each of the postoperative days. Current guidelines [53] suggest administering 0.1–0.2 

mg/kg of hydrocodone/APAP every 4 to 6 h (i.e., 0.4–1.2 mg/kg per day). Patients who 

did not take hydrocodone/APAP, but took acetaminophen only received a value of 0 for 

hydrocodone/APAP consumption.

2.2.3. Additional acetaminophen use—Additional acetaminophen use (mg/kg; e.g., 

children's acetaminophen liquid, junior acetaminophen liquid) was computed for each day. 

Hydrocodone/APAP contains both hydrocodone and acetaminophen. Thus, this measure 

controls for acetaminophen use, in addition to the dose of hydrocodone taken. Parents 

recorded the type and dose of acetaminophen administered. Children who took only 

Hydrocodone/APAP only were given a value of 0 for additional acetaminophen.

2.3. Between-patient measures

The year of data collection, hospital site, and procedure type were included as control 

variables. Parents reported their household income range and education level, and their 

child's age, sex, and ethnic identification. For children with one parent, education level 

reflects the value of that parent only.

2.4. Data preparation

One hospital, LPC, did not prescribe opioids to any patients, and was therefore removed 

from the analysis. Participants were children who underwent T&A surgery at CHLA, 

CHOC, or CHC, that took either hydrocodone/APAP liquid or acetaminophen-only, and 

reported at least one pain response (N = 305). Given the low sample size of African 

American and Asian participants meaningful differences could not be examined. In total, 34 

participants were removed from the sample because they did not fall into either ethnicity 

category.

Three participants were identified as having univariate outliers (> 3 standard deviations from 

the mean) and 14 were found to be multivariate outliers using the Mahalanobis distance test 

[54]. All 17 outliers were removed before conducting statistical tests (N = 254). Missing 

data was also assessed (Table 1). Binary logistic regression modeling was used to compare 

rates of missing data for Hispanic/Latinx and NHW patients, while controlling for hospital 

site. Findings showed no significant ethnicity-based differences for income, education, 

hydrocodone/APAP, acetaminophen, or pain (see Table 1). Across all variables, rates of 

missingness were similar Hispanic/Latinx and NHW patients (OR = 0.60, p = 0.28). The 

data was also examined for systematic patterns of missingness. No patterns emerged; thus, 

the data was considered to be missing at random. In line with current recommendations 

[55], analyses employed maximum likelihood procedures. Further, stochastic regression 

imputation was used under the conditions of missing at random to address any potential 

biasing effect of missing data at Level 2 (between-patient) [56].
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2.5. Statistical analysis

Longitudinal multilevel modeling (MLM), using the SPSS mixed procedure [57,58] 

was performed using robust maximum likelihood estimation to assess the changes in 

both pain and hydrocodone/APAP consumption 1 to 7 days post-surgery. The repeated 

measures of pain, hydrocodone/APAP consumption, and additional acetaminophen use were 

conceptualized nested within each patient, and changes in both pain and hydrocodone/APAP 

were examined at two levels—within patient (Level 1; intra-individual) and between patient 

(Level 2; interindividual) [57,59]. A major advantage of using MLM is that missing data at 

Level 1 can be handled flexibly. All available data can be included, meaning that individuals 

with data missing on one or two time points can still be used in the analyses [60]. All 

variables were standardized (Z-scored) prior to conducting analyses [57,61]. This approach 

is suitable for fixed-effect models and enables the interpretation of standardized regression 

coefficients.

Separate MLM analyses were conducted to evaluate changes in both pain and hydrocodone/

APAP consumption overtime. Models were successively specified to produce models that 

could be statistically compared using the −2LL and AIC [57]. Model 1 estimated baseline 

model to compute the intraclass correlation (ICC), an assessment of whether the outcome 

variable changes between patients overtime [57,62]. Model 2a estimated a linear growth 

model with time as the only predictor to examine overall and individual differences in 

pain and hydrocodone/APAP use overtime. Model 2b scrutinized a quadratic growth curve 

model, examining whether pain level and hydrocodone/APAP use accelerated or decelerated 

overtime. In both Model 2a and 2b time was specified as a random parameter to examine 

between-subject variations in the relationship between the outcome variables and time.

Model 3 incorporated all fixed-effect predictors to identify which variables explained 

differences in the growth curve trajectory of pain level and hydrocodone/APAP use. When 

assessing hydrocodone/APAP use as the outcome variable, a cross-level interaction of pain 

level and ethnic identification was also incorporated into Model 3. Significant interaction 

effects were decomposed using a test of simple slopes [63]. An online calculator [64] was 

used to probe the cross-level interaction, with pain level assessed at 1 standard deviation 

below the mean, at the mean, and 1 standard deviation above the mean for Hispanic/Latinx 

and NHW patients.

An important consideration of longitudinal MLM is whether residual error varies overtime 

[65]. When estimating hierarchical linear models, it is appropriate to assess whether the 

specification of different covariance structures impact model fit. Covariance structures 

typically implemented when multiple waves of measurement are obtained include diagonal 

(DIAG), first-order auto-regressive (AR1), compound symmetry (CS), heterogeneous 

autoregressive (ARH1), and unstructured (UN). To assess whether residual error variances 

were heteroscedastic versus homoscedastic across measurement periods, a likelihood ratio 

test was used to compare random intercepts models for pain and hydrocodone/APAP 

consumption. The heteroscedastic error variance model estimated the variance components 

at Level 1 by specifying the DIAG covariance structure for the repeated covariance type. 

The UN matrix was used for the homoscedastic model estimation [57]. In both the pain 

and hydrocodone/APAP random intercepts models, the likelihood ratio test showed that 
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the models with an UN matrix exhibited a better model fit (both p = 0.001), suggesting 

heteroskedasticity of error terms overtime. To account for this, an UN covariance matrix was 

used in all analyses to estimate random intercepts (UN 1,1), random slopes (UN 2,2) and the 

covariance between intercept slopes (UN 2,1) [57].

3. Results

The final sample (Table 1) consisted of 254 pediatric patients ranging from ages 2 to 15. 

In total, 146 patients were Hispanic/Latinx and 108 were NHW. Average pain scores and 

hydrocodone/APAP consumption for both Hispanic/Latinx and NHW patients are depicted 

in Table 2.

3.1. Parent-reported pain

Results of Model 1 revealed that 44% of the variance in pain severity could be explained 

by between-patient variations (Table 3). Results of Model 2a showed that on average, pain 

decreased overtime (p < 0.001), that each patient's initial pain score was different, UN (1,1) 

= 0.51, and that the linear decrease in pain was different for each patient, UN (2,2) = 0.05. 

The quadratic trend (Model 2b) was non-significant (p = 0.07), and was not retained. All 

fixed effect predictors were included in Model 3, which was the best fitting model. At the 

within-patient level, parents that reported higher levels of postoperative pain were more 

likely to administer both acetaminophen and hydrocodone/APAP to the pediatric patient. 

At the between-patient level, ethnicity was significantly associated with pain. In support of 

Hypothesis 1, parents of Hispanic/Latinx patients indicated that their children experienced 

greater pain severity, even when controlling for differences in medication use.

3.2. Hydrocodone/APAP consumption

Model 1 revealed that that 67% of the variance in in hydrocodone/ APAP consumption could 

be explained by between-patient variations (Table 4). Hydrocodone/APAP use decreased 

significantly throughout the post-surgical week (p < 0.001; Model 2a). This trend was 

qualified by significant random effects of time. Each patients' initial hydrocodone/APAP 

use was different, UN (1,1) = 0.60, and patient changes in hydrocodone/APAP consumption 

overtime covaried with initial use, UN (2,1)= −0.06. As initial dose increased, the slope 

of the relationship between time and use decreased. The quadratic effect (Model 2b) was 

also was significant (p < 0.001). Hydrocodone/APAP consumption did not change from day 

1 to day 2, and then slightly decreased on day 3, with the largest decrease from day 3 to 

day 4 (Table 1). Model 2b was a better fitting model (p < 0.001); thus, both the linear and 

quadratic components were retained in the subsequent analyses.

Model 3 was the best fitting model. At the within-patient level, patients who took additional 

acetaminophen were less likely to consume hydrocodone/APAP, and those who experienced 

greater pain were more likely to consume hydrocodone. At the between-patient level, 

findings disclosed no significant main effect of ethnicity (Hypothesis 2); however, an 

examination of average hydrocodone/APAP usage (Table 2) did show that Hispanic/Latinx 

patients consumed less hydrocodone on each postoperative day. Hypothesis 3 was supported 

by the significant interaction of ethnic identification and pain see (Fig. 1). A test of simple 
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slopes indicated that the relationship between parent-reported pain and hydrocodone/APAP 

consumption was stronger for NHW patients, b = 0.26, SE = 0.05, p < 0.001, than for 

Hispanic/Latinx patients, b = 0.12, SE = 0.04, p = 0.01, suggesting findings that NHW 

patients were more likely to consume higher doses of hydrocodone/APAP when parents 

perceived them as experiencing clinically significant pain. The region of significance for 

pain level ranged from −2.75 to 3.12, with values outside this region statistically significant.

3.3. Auxiliary sensitivity analysis: additional acetaminophen consumption

A post-hoc sensitivity analysis was conducted to assess whether ethnic identification 

and pain severity interacted to also predict acetaminophen use. The relationship between 

ethnicity and acetaminophen use was not significant, β = 0.07, (95% CI: −0.05, 0.18, p = 

0.27), and the interaction of ethnicity and pain was also not statistically significant, β = 

−0.06, (95% CI: −0.13, 0.01), p = 0.07. Simple slopes analyses showed that the relationship 

between pain and acetaminophen use was not significant for NHW, b = 0.01, SE = 0.08, p = 

0.90, or Hispanic/Latinx, b = 0.07, SE = 0.06, p = 0.27, patients.

4. Discussion

Under the conditions of this study, Hispanic/Latinx parents were shown to perceive their 

children as experiencing higher levels of postoperative pain compared to parents of NHW 

patients. Despite these higher levels of pain, no differences in at home opioid consumption 

were found based on ethnic identification alone. Instead, an interaction was found between 

ethnicity and pain, such that Hispanic/Latinx parents were less likely to administer opioids 

based on children's pain severity. In contrast, NHW parents were more likely to administer 

opioids in reaction to their children's pain, dispensing more opioids as children's pain 

severity increased.

Explanations for the cultural differences observed in this research are complex; thus, 

a biopsychosocial model [66] of pain that considers the interaction of biological, 

psychological, and sociocultural processes might be useful for understanding ethnic 

differences in pain management observed in this study. At a psychological and sociocultural 

level, findings should be interpreted in context of the opioid epidemic. Parent fears about 

prescription opioids are likely to act as a barrier to effective pain management [10,48], 

making postsurgical pain management in children a significant concern [10,11,67]. In other 

words, parents' worries about the negative consequences of opioids may lead them to 

undertreat their child's pain. Although about 80% of children report significant postoperative 

pain [10,68,69], less than 50% of these patients receive adequate pain relief [14]. This is 

troubling, as inadequately controlled postoperative pain can negatively impact quality of life, 

increase risk of complications, and interfere with overall surgical recovery [16,17]. Despite 

their side effects, opioids are the mainstay of treatment for acute postoperative pain and 

are shown to effectively help with acute pain management [12]. Thus, understanding the 

misconceptions and barriers linked with opioid pain management among Hispanic/Latinx 

patients is important for ensuring optimal pain management at home.

Past research by our group supports that psychological and social factors can impact 

suboptimal pain management at home, including pain assessment, attitudes about analgesic 
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medications, and cultural bias [10,15,48,70]. In prior studies, Hispanic/Latinx parents have 

reported greater misconceptions about analgesic use for children including a greater fear 

of side effects and addiction [48], and parents with greater misconceptions have been 

previously shown to under medicate their children after surgery [69]. Parents also tend 

to endorse inaccurate beliefs about pain expression. Specifically, a previous study showed 

that many Hispanic/Latinx parents believed children always express pain by crying or 

whining [15], despite research suggesting that children do not always communicate to their 

parents when they are in pain [71]. In the current study, Hispanic/Latinx parents realized 

their child was in pain, but did not adjust opioid or non-opioid acetaminophen dosing 

accordingly. Thus, in combination with previous research by our group, findings of the 

current investigation suggest that Hispanic/Latinx children are at risk for undertreatment 

of surgical pain, and highlight the importance of assessing parent background and cultural 

beliefs as predictors of at home pain management.

Racial/ethnic inequalities in acute pain management have been documented in other settings 

[32-34,36]. Therefore, characteristics of the health delivery system could also act as a 

barrier to optimal pain management, since Hispanic/Latinx Americans face disparities in 

both access to care and the quality of care received [41]. These barriers to care and resulting 

disparities are likely to lead to an overall mistrust of healthcare providers recommendations 

[19]. Parents with fears about opioids and financial limitations on their ability to pay for 

prescribed medications might decide to exhaust other options and seek alternative treatments 

before subjecting their child to the perceived dangerous effects of opioid medications. Also, 

identification with an underrepresented group can be associated with stressful experiences 

(e.g., discrimination, acculturation, difficulties obtaining health insurance) [41,72]. Stress 

shown to be related with cortisol production and continual activation of the hypothalamus

pituitary adrenal axis, which can impact pain perception and processing [73]. In turn, 

prolonged cortisol production from psychological distress might contribute to the higher 

levels of pain perceived by Hispanic/Latinx parents [74].

Results should be interpreted in light of several limitations. The average age of patients 

included in this study was 6 years old (with age ranging from 2 to 15 years old), 

implying that findings might not be generalizable to older adolescent samples. Though 

physicians within the same hospital prescribe patients of similar age and procedure the same 

medications post-surgery, information on each individual prescription was not recorded. 

Thus, we could not determine whether Hispanic/Latinx children were prescribed opioids at 

different rates compared to their NHW counterparts. The information provided to patients 

and caregivers are intended to be the same for all, but this was not dictated or evaluated 

as part of this study. Future investigations might examine the relationship between each 

physician-prescribing pattern, discharge education, and at home use of pain medication. 

While some studies suggest that pain scores reported by parents are highly correlated with 

child-reported pain levels [75,76], other investigations have found that parents overestimate 

their children's pain severity [70]. Therefore, the use of parent-reported pain also represents 

a limitation.

Although parents were instructed to provide real-time assessments of their child's pain 

management by indicating the time each dose was administered [14], the parent-reported 
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nature of opioid use also presents a potential limitation due to the possibility of response 

bias and underreporting. In the future, researchers might consider using alternative 

medication use measures, such as electronic medication packaging devices [77]. Further, an 

alternative explanation to the observed findings could be that NHW parents overmedicated 

their children, while Hispanic/Latinx parents administered the correct amount of opioid 

medications. As such, additional research is needed to assess the relationship between 

postoperative opioid consumption and later misuse.

5. Conclusion

Findings suggest that parents of Hispanic/Latinx children perceived their children as 

experiencing greater pain severity following T&A surgery. Although Hispanic/Latinx 

patients did consume less hydrocodone than NHW children on each postoperative day, 

statistically significant differences in hydrocodone consumption were not found. Instead, 

Hispanic/Latinx children reporting high levels of postsurgical pain were less likely to 

receive increased doses of opioids compared with NHW children experiencing similar 

pain levels. Findings support a growing body of research that suggests Hispanic/Latinx 

patients are at risk for experiencing inadequate pain management at home following 

ambulatory surgery [14,15,48]. Accordingly, future investigations might focus on developing 

culturally sensitive interventions tailored to parental demographic characteristics that focus 

on parental monitoring and management of children's pain at home (for a review of parent

targeted interventions see 78). Such an intervention could be tailored based on the user's 

cultural background and language preference [79], and might be delivered using online or 

smartphone modalities [80-82]. Efforts could be tailored to parent literacy and matched 

based on reported barriers (e.g., fear of overdose or addiction) and cultural values (e.g., the 

role of religion and familism).

Role of funding source

Data collection for this study was funded by support from the Eunice Kennedy Shriver National Institute of 
Child Health and Human Development, United States of America (R01HD048935). Study analyses and manuscript 
preparation was funded by support from the Kay Family Foundation Data Analytics Grant, Chapman University, 
United States of America.

References

[1]. The US Council of Economic Advisers. The Underestimated Cost of the Opioid 
Crisis, Available from, 2017. https://www.whitehouse.gov/sites/whitehouse.gov/files/images/
The%20Underestimated%20Cost%20of%20the%20Opioid%20Crisis.pdf.

[2]. Donaldson CD, Nakawaki B, Crano WD, Variations in parental monitoring and predictions of 
adolescent prescription opioid and stimulant misuse, Addict. Behav 45 (2015) 14–21, 10.1016/
j.addbeh.2015.01.022. [PubMed: 25622102] 

[3]. Cullen KA, Hall MJ, Golosinskiy A, National Center for Health S. Ambulatory surgery in the 
United States, 2006. Rev. ed. [Hyattsville, MD]: U.S. Dept. of Health and Human services, 
Centers for Disease Control and Prevention, National Center for Health Statistics, (2009).

[4]. McCabe SE, West BT, Veliz P, McCabe VV, Stoddard SA, Boyd CJ, Trends in medical and 
nonmedical use of prescription opioids among US adolescents: 1976–2015, Pediatrics. 139 (4) 
(2017) e20162387,, 10.1542/peds.2016-2387. [PubMed: 28320868] 

Donaldson et al. Page 10

J Psychosom Res. Author manuscript; available in PMC 2021 October 28.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.whitehouse.gov/sites/whitehouse.gov/files/images/The%20Underestimated%20Cost%20of%20the%20Opioid%20Crisis.pdf
https://www.whitehouse.gov/sites/whitehouse.gov/files/images/The%20Underestimated%20Cost%20of%20the%20Opioid%20Crisis.pdf


[5]. Gaither JR, Shabanova V, Leventhal JM. US national trends in pediatric deaths from 
prescription and illicit opioids, 1999–2016, JAMA Netw. Open 1 (8) (2018), 10.1001/
jamanetworkopen.2018.6558 e186558–e. [PubMed: 30646334] 

[6]. Miech R, Johnston L, O’Malley PM, Keyes KM, Heard K, Prescription opioids in adolescence and 
future opioid misuse, Pediatrics. (2015-1364) 2015, 10.1542/peds.2015-1364.

[7]. Schramm-Sapyta NL, Walker QD, Caster JM, Levin ED, Kuhn CM, Are adolescents more 
vulnerable to drug addiction than adults? Evidence from animal models, Psychopharmacology. 
206 (1) (2009) 1–21, 10.1007/s00213-009-1585-5. [PubMed: 19547960] 

[8]. Dash GF, Wilson AC, Morasco BJ, Feldstein Ewing SW, A model of the intersection of 
pain and opioid misuse in children and adolescents, Clin. Psychol. Sci (2018) 629–646, 
10.1177/2167702618773323. [PubMed: 30333942] 

[9]. McCabe SE, West BT, Teter CJ, Boyd CJ, Medical and nonmedical use of prescription opioids 
among high school seniors in the United States, Arch. Pediatr. Adolesc. Med 166 (9) (2012) 
797–802, 10.1001/archpediatrics.2012.85. [PubMed: 22566521] 

[10]. Fortier MA, MacLaren JE, Martin SR, Perret-Karimi D, Kain ZN, Pediatric pain after ambulatory 
surgery: Where’s the medication? Pediatrics. 124 (4) (2009), 10.1542/peds.2008-3529 e588–e95. 
[PubMed: 19736260] 

[11]. Jenkins BN, Fortier MA, Developmental and cultural perspectives on children’s postoperative 
pain management at home, Pain Manag. 4 (6) (2014) 407–412, 10.2217/pmt.14.44. [PubMed: 
25494692] 

[12]. Manchikanti L, Singh A, Therapeutic opioids: a ten-year perspective on the complexities and 
complications of the escalating use, abuse, and nonmedical use of opioids, Pain Physician. 11 (2 
Suppl) (2008) S63–S88. [PubMed: 18443641] 

[13]. Cravero JP, Agarwal R, Berde C, Birmingham P, Coté CJ, Galinkin J, et al. , The society for 
pediatric anesthesia recommendations for the use of opioids in children during the perioperative 
period, Pediatr. Anesth 29 (6) (2019) 547–571, 10.1111/pan.13639.

[14]. Brown R, Fortier MA, Zolghadr S, Gulur P, Jenkins BN, Kain ZN, Postoperative pain 
management in children of hispanic origin: a descriptive cohort study, Anesth. Analg 122 (2) 
(2016) 497, 10.1213/ANE.0000000000001042. [PubMed: 26505577] 

[15]. Batista M, Fortier M, Maurer E, Tan E, Huszti H, Kain Z, Exploring the impact of cultural 
background on parental perceptions of children’s pain, Children’s Health Care. 41 (2) (2012) 
97–110, 10.1080/02739615.2012.656553.

[16]. Kain ZN, Mayes LC, Caldwell-Andrews AA, Karas DE, McClain BC, Preoperative anxiety, 
postoperative pain, and behavioral recovery in young children undergoing surgery, Pediatrics. 
118 (2) (2006) 651–658, 10.1542/peds.2005-2920. [PubMed: 16882820] 

[17]. Billings KR, Manworren RC, Lavin J, Stake C, Hebal F, Leon AH, et al. , Pediatric emergency 
department visits for uncontrolled pain in postoperative adenotonsillectomy patients, Laryngosc. 
Investig. Otolaryngol 4 (1) (2019) 165–169, 10.1002/lio2.237.

[18]. Fortier MA, Chou J, Maurer EL, Kain ZN, Acute to chronic postoperative pain in children: 
preliminary findings, J. Pediatr. Surg 46 (9) (2011) 1700–1705, 10.1016/j.jpedsurg.2011.03.074. 
[PubMed: 21929977] 

[19]. Campbell CM, Edwards RR, Ethnic differences in pain and pain management, Pain Manag. 2 (3) 
(2012) 219–230, 10.2217/pmt.12.7. [PubMed: 23687518] 

[20]. Hernandez A, Sachs-Ericsson N, Ethnic differences in pain reports and the moderating role of 
depression in a community sample of hispanic and caucasian participants with serious health 
problems, Psychosom. Med 68 (1) (2006) 121–128, 10.1097/01.psy.0000197673.29650.8e. 
[PubMed: 16449422] 

[21]. Rahim-Williams FB, Riley JL III, Herrera D, Campbell CM, Hastie BA, Fillingim RB, Ethnic 
identity predicts experimental pain sensitivity in african americans and hispanics, Pain. 129 (1–2) 
(2007) 177–184, 10.1016/j.pain.2006.12.016. [PubMed: 17296267] 

[22]. Edwards CL, Fillingim RB, Keefe F, Race, ethnicity and pain, Pain. 94 (2) (2001) 133–137, 
10.1016/S0304-3959(01)00408-0. [PubMed: 11690726] 

[23]. Taylor SE, Health Psychology. Ninth Edition, McGraw-Hill Education, New York, NY, 2015.

Donaldson et al. Page 11

J Psychosom Res. Author manuscript; available in PMC 2021 October 28.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



[24]. Rahim-Williams B, Riley JL, Williams AKK, Fillingim RB, A quantitative review of ethnic 
group differences in experimental pain response: do biology, psychology, and culture matter? 
Pain Med. 13 (4) (2012) 522–540, 10.1111/j.1526-4637.2012.01336.x. [PubMed: 22390201] 

[25]. Edwards RR, Moric M, Husfeldt B, Buvanendran A, Ivankovich O, Ethnic similarities and 
differences in the chronic pain experience: a comparison of african american, hispanic, and 
white patients, Pain Med. 6 (1) (2005) 88–98, 10.1111/j.1526-4637.2005.05007.x. [PubMed: 
15669954] 

[26]. U.S. Census Bureau, Facts for Features: 2018 Hispanic Heritage Month 2018, Available from 
https://www.census.gov/newsroom/facts-for-features/2018/hispanic-heritage-month.html.

[27]. Faucett J, Gordon N, Levine J, Differences in postoperative pain severity among four ethnic 
groups, J. Pain Symptom Manag 9 (6) (1994) 383–389, 10.1016/0885-3924(94)90175-9.

[28]. Meshack AF, Goff DC, Chan W, Ramsey D, Linares A, Reyna R, et al. , Comparison of 
reported symptoms of acute myocardial infarction in mexican americans versus non-hispanic 
whites (the Corpus Christi heart project), Am. J. Cardiol 82 (11) (1998) 1329–1332, 10.1016/
S0002-9149(98)00636-5. [PubMed: 9856914] 

[29]. Pletcher MJ, Kertesz SG, Kohn MA, Gonzales R, Trends in opioid prescribing by race/ethnicity 
for patients seeking care in US emergency departments, JAMA. 299 (1) (2008) 70–78, 10.1001/
jama.2007.64. [PubMed: 18167408] 

[30]. Ringwalt C, Roberts AW, Gugelmann H, Skinner AC, Racial disparities across provider 
specialties in opioid prescriptions dispensed to medicaid beneficiaries with chronic noncancer 
pain, Pain Med. 16 (4) (2015) 633–640, 10.1111/pme.12555. [PubMed: 25287703] 

[31]. Harrison JM, Lagisetty P, Sites BD, Guo C, Davis MA, Trends in prescription pain medication 
use by race/ethnicity among US adults with noncancer pain, 2000-2015, Am. J. Public Health 
108 (6) (2018) 788–790, 10.2105/AJPH.2018.304349. [PubMed: 29672145] 

[32]. Sadhasivam S, Chidambaran V, Ngamprasertwong P, Esslinger HR, Prows C, Zhang X, et al. , 
Race and unequal burden of perioperative pain and opioid related adverse effects in children, 
Pediatrics. 129 (5) (2012) 832–838, 10.1542/peds.2011-2607. [PubMed: 22529273] 

[33]. Tomaszewski DM, Arbuckle C, Yang S, Linstead E, Trends in opioid use in pediatric patients 
in US emergency departments from 2006 to 2015, JAMA Netw. Open 1 (8) (2018), 10.1001/
jamanetworkopen.2018.6161 e186161–e. [PubMed: 30646317] 

[34]. Joynt M, Train MK, Robbins BW, Halterman JS, Caiola E, Fortuna RJ, The impact of 
neighborhood socioeconomic status and race on the prescribing of opioids in emergency 
departments throughout the United States, J. Gen. Intern. Med 28 (12) (2013) 1604–1610, 
10.1007/s11606-013-2547-5. [PubMed: 23797920] 

[35]. Goyal MK, Kuppermann N, Cleary SD, Teach SJ, Chamberlain JM, Racial disparities in pain 
management of children with appendicitis in emergency departments, JAMA Pediatr. 169 (11) 
(2015) 996–1002, 10.1001/jamapediatrics.2015.1915. [PubMed: 26366984] 

[36]. Jimenez N, Seidel K, Martin LD, Rivara FP, Lynn AM, Perioperative analgesic treatment in 
latino and non-latino pediatric patients, J. Health Care Poor Underserved 21 (1) (2010) 229–236, 
10.1353/hpu.0.0236. [PubMed: 20173265] 

[37]. Groenewald CB, Rabbitts JA, Hansen EE, Palermo TM, Racial differences in opioid 
prescribing for children in the United States, Pain. 159 (10) (2018) 2050–2057, 10.1097/
j.pain.0000000000001290. [PubMed: 29794611] 

[38]. Nafiu OO, Chimbira WT, Stewart M, Gibbons K, Porter LK, Reynolds PI, Racial differences 
in the pain management of children recovering from anesthesia, Pediatr. Anesth 27 (7) (2017) 
760–767, 10.1111/pan.13163.

[39]. Street RL Jr.., Gordon HS, Ward MM, Krupat E, Kravitz RL, Patient participation in medical 
consultations: why some patients are more involved than others, Med. Care (2005) 960–969. 
[PubMed: 16166865] 

[40]. Cohen LA, Harris SL, Bonito AJ, Manski RJ, Macek MD, Edwards RR, et al. , Coping with 
toothache pain: a qualitative study of low-income persons and minorities, J. Public Health Dent 
67 (1) (2007) 28–35, 10.1111/j.1752-7325.2007.00005.x. [PubMed: 17436976] 

Donaldson et al. Page 12

J Psychosom Res. Author manuscript; available in PMC 2021 October 28.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.census.gov/newsroom/facts-for-features/2018/hispanic-heritage-month.html


[41]. Hollingshead NA, Ashburn-Nardo L, Stewart JC, Hirsh AT, The pain experience of hispanic 
americans: a critical literature review and conceptual model, J. Pain 17 (5) (2016) 513–528, 
10.1016/j.jpain.2015.10.022. [PubMed: 26831836] 

[42]. Blair IV, Havranek EP, Price DW, Hanratty R, Fairclough DL, Farley T, et al. , Assessment 
of biases against latinos and african americans among primary care providers and community 
members, Am. J. Public Health 103 (1) (2013) 92–98, 10.2105/AJPH.2012.300812. [PubMed: 
23153155] 

[43]. Tamayo-Sarver JH, Hinze SW, Cydulka RK, Baker DW, Racial and ethnic disparities in 
emergency department analgesic prescription, Am. J. Public Health 93 (12) (2003) 2067–2073, 
10.2105/AJPH.93.12.2067. [PubMed: 14652336] 

[44]. Shavers VL, Bakos A, Sheppard VB, Race, ethnicity, and pain among the US adult population, 
J. Health Care Poor Underserved 21 (1) (2010) 177–220, 10.1353/hpu.0.0255. [PubMed: 
20173263] 

[45]. Campbell LC, Andrews N, Scipio C, Flores B, Feliu MH, Keefe FJ, Pain coping in 
latino populations, J. Pain 10 (10) (2009) 1012–1019, 10.1016/j.jpain.2009.03.004. [PubMed: 
19595635] 

[46]. Sherwood GD, McNeill JA, Palos G, Starck P, Perspectives on pain: a qualitative analysis of the 
hispanic pain experience, NT Res. 8 (5) (2003) 364–377, 10.1177/136140960300800505.

[47]. Duggleby W, Helping hispanic/latino home health patients manage their pain, Home Healthcare 
Now. 21 (3) (2003) 174–179.

[48]. Fortier MA, Martin SR, Kain DI, Tan ET, Parental attitudes regarding analgesic use for children: 
differences in ethnicity and language, J. Pediatr. Surg 46 (11) (2011) 2140–2145, 10.1016/
j.jpedsurg.2011.06.021. [PubMed: 22075346] 

[49]. Monsivais D, McNeill J, Multicultural influences on pain medication attitudes and beliefs in 
patients with nonmalignant chronic pain syndromes, Pain Manag Nurs. 8 (2) (2007) 64–71, 
10.1016/j.pmn.2007.03.001. [PubMed: 17544125] 

[50]. Diane BM, Joan CE, “I’m just not that sick” : pain medication and identity in mexican american 
women with chronic pain, J. Holist. Nurs 30 (3) (2012) 188–194, 10.1177/0898010112440885. 
[PubMed: 22713604] 

[51]. Martin SR, Chorney JM, Tan ET, Fortier MA, Blount RL, Wald SH, et al. , Changing 
healthcare providers’ behavior during pediatric inductions with an empirically based intervention, 
Anesthesiology 115 (1) (2011) 18–27, 10.1097/ALN.0b013e3182207bf5. [PubMed: 21606826] 

[52]. Miró J, Castarlenas E, Huguet A, Evidence for the use of a numerical rating scale to assess the 
intensity of pediatric pain, Eur. J. Pain 13 (10) (2009) 1089–1095, 10.1016/j.ejpain.2009.07.002. 
[PubMed: 19726211] 

[53]. Pain Assessment and Management Initiative, Pain management & 
dosing guidelines, Available from, 2017. http://americanpainsociety.org/uploads/education/
PAMI_Dosing_Guide_October_2017.pdf.

[54]. Tabachnick BG, Fidell LS, Using Multivariate Statistics, 6th ed, Pearson Education, Upper 
Saddle River, N.J, 2013.

[55]. Graham JW, Missing data analysis: making it work in the real world, Annu. Rev. Psychol 60 
(2009) 549–576, 10.1146/annurev.psych.58.110405.085530. [PubMed: 18652544] 

[56]. Enders CK, Applied Missing Data Analysis, Guilford Press, 2010.

[57]. Heck RH, Thomas SL, Tabata LN, Multilevel and Longitudinal Modeling with IBM Spss, 
Routledge, 2013.

[58]. Peugh JL, Enders CK, Using the spss mixed procedure to fit cross-sectional and longitudinal 
multilevel models, Educ. Psychol. Meas 65 (5) (2005) 717–741, 10.1177/0013164405278558.

[59]. Langford DJ, Tripathy D, Paul SM, West C, Dodd MJ, Schumacher K, et al. , Trajectories of pain 
and analgesics in oncology outpatients with metastatic bone pain, J. Pain 12 (4) (2011) 495–507, 
10.1016/j.jpain.2010.10.015. [PubMed: 21310669] 

[60]. Raudenbush SW, Bryk AS, Hierarchical Linear Models: Applications and Data Analysis 
Methods, Sage, 2002.

Donaldson et al. Page 13

J Psychosom Res. Author manuscript; available in PMC 2021 October 28.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://americanpainsociety.org/uploads/education/PAMI_Dosing_Guide_October_2017.pdf
http://americanpainsociety.org/uploads/education/PAMI_Dosing_Guide_October_2017.pdf


[61]. Donaldson CD, Handren LM, Lac A, Applying multilevel modeling to understand individual- 
and societal-level variations in attitudes toward homosexual people across 28 european countries, 
J. Cross-Cult. Psychol 48 (2017) 93–112, 10.1177/0022022116672488.

[62]. Shek DT, Ma C, Longitudinal data analyses using linear mixed models in spss: concepts, 
procedures and illustrations, Sci. World J 11 (2011) 42–76, 10.1100/tsw.2011.2.

[63]. Preacher KJ, Curran PJ, Bauer DJ, Computational tools for probing interactions in multiple linear 
regression, multilevel modeling, and latent curve analysis, J. Educ. Behav. Stat 31 (4) (2006) 
437–448, 10.3102/10769986031004437.

[64]. Preacher KJ, Curran PJ, Bauer DJ, Simple intercepts, simple slopes, and regions of significance 
in hlm 2-way interactions, Available from http://quantpsy.org/interact/him2.htm.

[65]. Singer JD, Willett JB, Willett JB, Applied Longitudinal Data Analysis: Modeling Change and 
Event Occurrence, Oxford University Press, 2003.

[66]. Engel GL, The need for a new medical model: a challenge for biomedicine, Science. 196 (4286) 
(1977) 129–136, 10.1126/science.847460. [PubMed: 847460] 

[67]. Jenkins BN, Fortier MA, Stevenson R, Makhlouf M, Lim P, Converse R, et al. , Changing 
healthcare provider and parent behaviors in the pediatric post-anesthesia-care-unit to reduce 
child pain: nurse and parent training in postoperative stress (NPTIPS), Pediatr. Anesth (2019), 
10.1111/pan.13649.

[68]. Stewart DW, Ragg PG, Sheppard S, Chalkiadis GA, The severity and duration of postoperative 
pain and analgesia requirements in children after tonsillectomy, orchidopexy, or inguinal hernia 
repair, Pediatr. Anesth 22 (2) (2012) 136–143, 10.1111/j.1460-9592.2011.03713.x.

[69]. Zisk RY, Fortier MA, Chorney JM, Perret D, Kain ZN, Parental postoperative pain management: 
Attitudes, assessment, and management, Pediatrics. (2010) 2009–2632, 10.1542/peds.2009-2632.

[70]. Kaminsky O, Fortier MA, Jenkins BN, Stevenson RS, Gold JI, Zuk J, et al. , Children and 
their parents’ assessment of postoperative surgical pain: agree or disagree? Int. J. Pediatr. 
Otorhinolaryngol (2019) 84–92, 10.1016/j.ijporl.2019.04.005.

[71]. Zisk RY, Grey M, MacLaren JE, Kain ZN, Exploring sociodemographic and personality 
characteristic predictors of parental pain perceptions, Anesth. Analg 104 (4) (2007) 790–798, 
10.1213/01.ane.0000257927.35206.c1. [PubMed: 17377084] 

[72]. Green CR, Anderson KO, Baker TA, Campbell LC, Decker S, Fillingim RB, et al. , The unequal 
burden of pain: confronting racial and ethnic disparities in pain, Pain Med. 4 (3) (2003) 277–294, 
10.1046/j.1526-4637.2003.03034.x. [PubMed: 12974827] 

[73]. Abdallah CG, Geha P, Chronic pain and chronic stress: two sides of the same coin? Chronic 
Stress. 1 (2017) 1–10, 10.1177/2470547017704763.

[74]. Kim HJ, Greenspan JD, Ohrbach R, Fillingim RB, Maixner W, Renn CL, et al. , Racial/
ethnic differences in experimental pain sensitivity and associated factors – cardiovascular 
responsiveness and psychological status, PLoS One 14 (4) (2019) e0215534, , 10.1371/
journal.pone.0215534. [PubMed: 30998733] 

[75]. Voepel-Lewis T, Malviya S, Tait AR, Validity of parent ratings as proxy measures of pain 
in children with cognitive impairment, Pain Manag Nurs. 6 (4) (2005) 168–174, 10.1016/
j.pmn.2005.08.004. [PubMed: 16337564] 

[76]. Khin Hla T, Hegarty M, Russell P, Drake-Brockman TF, Ramgolam A, von Ungern-Sternberg 
BS, Perception of pediatric pain: a comparison of postoperative pain assessments between child, 
parent, nurse, and independent observer, Pediatr. Anesth 24 (11) (2014) 1127–1131, 10.1111/
pan.12484.

[77]. Checchi KD, Huybrechts KF, Avorn J, Kesselheim AS, Electronic medication packaging devices 
and medication adherence: a systematic review, JAMA. 312 (12) (2014) 1237–1247, 10.1001/
jama.2014.10059. [PubMed: 25247520] 

[79]. Mackert M, Kahlor L, Tyler D, Gustafson J, Designing e-health interventions for low-health
literate culturally diverse parents: addressing the obesity epidemic, Telemed. E-Health 15 (7) 
(2009) 672–677, 10.1089/tmj.2009.0012.

[80]. Voepel-Lewis T, Tait AR, Becher A, Levine R, An interactive web-based educational program 
improves prescription opioid risk knowledge and perceptions among parents, Pain Manag. 9 (4) 
(2019) 369–377, 10.2217/pmt-2019-0003. [PubMed: 31215347] 

Donaldson et al. Page 14

J Psychosom Res. Author manuscript; available in PMC 2021 October 28.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://quantpsy.org/interact/him2.htm


[81]. Fortier MA, Bunzli E, Walthall J, Olshansky E, Saadat H, Santistevan R, et al. , Web-based 
tailored intervention for preparation of parents and children for outpatient surgery (webtips): 
formative evaluation and randomized controlled trial, Anesth. Analg 120 (4) (2015) 915–922, 
10.1213/ANE.0000000000000632. [PubMed: 25790213] 

[82]. Chaet AV, Morshedi B, Wells KJ, Barnes LE, Valdez R, Spanish-language consumer health 
information technology interventions: a systematic review, J. Med. Internet Res 18 (8) (2016) 
e214, 10.2196/jmir.5794. [PubMed: 27511437] 

Donaldson et al. Page 15

J Psychosom Res. Author manuscript; available in PMC 2021 October 28.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Fig. 1. 
Interaction of parent-reported pain level and ethnic identification on hydrocodone/APAP 

consumption (mg/kg) from the multilevel model analysis shown in Table 4. Hispanic/

Latinx patients are represented by the solid line; Non-Hispanic White (NHW) patients are 

represented by the dashed line. Hydrocodone/APAP consumption ranged from 0.00 to 0.82. 

However, the scale of hydrocodone/APAP consumption (y-axis) displayed in this figure was 

truncated to maintain conceptual clarity. Error bars represent 95% confidence intervals.
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