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  Background  
 Given the increasing morbidity and mortality related to prescription opioids in the United 
States, it is critical for patients to understand the risks and proper usage of opioid analgesics. 

  Methods  
 We surveyed 166 patients undergoing elective surgery at a single tertiary care facility 
preoperatively. We queried patients regarding aspects of prescription opioid use, side 
eff ects and adverse eff ects, and storage and disposal behaviors. 

  Results  
 Overall knowledge regarding prescription opioids was high (mean score = 8.05/12, range 
0–12). Th e average number of questions answered correctly was not signifi cantly diff erent 
based on opioid use at the time of the survey (65% vs 67.5%, p = 0.52). Characteristics 
signifi cantly associated with higher knowledge included young age (p  =  0.01), female 
gender (p < 0.01), and white race (p = 0.01). 
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Conclusions
Patient knowledge regarding prescription opioids is high preceding surgery, but gaps 
remain regarding side effects and adverse effects. Knowledge did not differ by prior or 
current opioid use, and these findings may help target important knowledge gaps to 
improve patient education regarding opioids during the preoperative period.
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Introduction

Although opioid analgesics are commonly used for postoperative pain control, the morbidity 
and mortality related to prescription opioid misuse, dependence, and abuse has increased in the 
United States.1–3 Opioids are one of the most commonly prescribed postoperative medications.4 
Prescription opioids are commonly provided following surgical care for acute pain. However, 
the majority of pills remain unused, and prior research suggests that the majority of individuals 
do not dispose of these medications.5,6 It has been shown that the majority of non-medical opi-
oid use arises from leftover opioids from family members, friends, or one’s own prescription for 
opioids.7 Moreover, the initial use of opioids for non-medical purposes has a strong correlation 
with the initiation of illicit substance abuse, including heroin.8–10

In response, there has been increased focus on educating patients on the risks of opioid 
medications and their appropriate storage and disposal methods.11,12 Prior work has identified 
knowledge gaps in the use and storage of opioids in cancer outpatients,13 those with chronic 
pain, and in the emergency department.13,14 These studies demonstrate the high rate of improper 
use, storage, and disposal of opioids in these populations. Although opioid analgesics are often 
highly effective for acute pain, they are associated with important side effects, including respi-
ratory depression, hyperalgesia, and dependence.15 Due to the potential for harm associated 
with these effects, it is important that patients are knowledgeable about the risks of taking these 
medications in the context of surgical care.

To date, the extent to which patients undergoing surgery are aware of the risks of opi-
oids remains unclear. To understand this, we surveyed patients preparing for elective surgical 
procedures at a tertiary care center to determine their knowledge of prescription opioids. We 
specifically sought to understand differences in knowledge between groups of patients based on 
whether they were currently using opioids, patient age, and demographic characteristics. We 
hypothesized that patients currently on opioids would perform better on our survey regarding 
knowledge of opioid medications than patients not on opioids prior to surgery given their prior 
exposure and experience. We further hypothesized that knowledge differences will be present 
based on age regarding these medications given the increased awareness of the opioid epidemic.

Methods

Study Cohort

We surveyed 177 adult patients in the preoperative clinic at the University of Michigan Health 
System (UMHS). We included patients who were ages 18 years and older undergoing one of 
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the following 8 surgeries: laparoscopic or open cholecystectomy, laparoscopic or open incisional 
hernia repair, laparoscopic open abdominal hysterectomy, bariatric surgery, anti-reflux surgery, 
and colectomy. Patients were excluded if they did not complete the survey for every variable of 
interest (n = 11), yielding a final analytic sample of 166 individuals.

Data Collection

Eligible patients were approached by a member of the research team at their preoperative clinic 
appointment. Patients were then consented and given the survey to complete on a tablet. The 
survey was conducted utilizing the online system Qualtrics.

Patient Opioid Knowledge

Question themes were taken from the Patient Opioid Education Measure (POEM), a sur-
vey of approximately 40 open-ended questions for individuals taking opioids for chronic, 
non- malignant pain.3 The POEM evaluates knowledge and expectations surrounding opi-
oid use, including legal issues, prescribing policies, safe use and handling, expected outcomes, 
side effects, pharmacology, and warnings. A team of physicians and pain psychologists at the 
Michigan Opioid Prescribing Engagement Network selected appropriate themes from this 
measure applicable to the perioperative period. Chosen themes were transformed into a series of 
closed-ended questions, including 7 true or false questions, 3 yes or no questions, and 2 multiple 
choice questions. Patients were always given the choice to respond that they did not know the 
answer to a question. These knowledge questions focused on important side effects of opioids 
(respiratory depression, constipation, and addiction), warnings surrounding opioids (driving, 
alcohol, and activity restrictions and medications that require consultation with a physician 
before taking), and proper use and handling of opioids (not sharing medication and not using 
medication for reasons other than indicated). All survey items are detailed in Appendix 1. For 
the analysis, each patient was given a test score for which they received 1 point for every correct 
answer and 0 points for each incorrect answer. The number of correct responses were summed 
to create the outcome variable.

Patient Factors

Patients’ race/ethnicity, highest completed level of education, and use of opioids at the time 
of the survey were self-reported, and their age and gender were obtained from their electronic 
medical record. Age was categorized as 18 to 34 years of age, 35 to 44 years of age, 45 to 54 years 
of age, 55 to 64 years of age, and 65 years of age and older. Gender, race/ethnicity, and opioid 
status were dichotomized: gender as male and female, race/ethnicity as white and non-white, 
and opioid status as current user and not a current user. Finally, highest level of completed edu-
cation was divided into three categories: graduate school, college, and less than college.

Statistical Analysis

Multiple regression analysis was performed that included current opioid use, age, gender, race, 
and highest level of education as predictor variables. Difference in means analysis was per-
formed to examine the relationship between the sum of patients’ correct answers and their age, 
gender, race, ethnicity, highest completed level of education, and opioid use at the time of the 
survey. All analyses were conducted using SAS 9.4 (SAS Institute Inc).
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Results

Study Cohort

In this cohort of 166 patients, 18% of individuals reported they were currently using opioid 
medications. Males made up 42% of this sample, whereas females made up 58%. The majority of 
participants reported their ethnicity as white (87%) and that they were college educated (67%). 
Demographic information is represented in Table 1.

Figure 1 illustrates the unadjusted average survey scores by patient characteristics, catego-
ries compared by t test. Interestingly, we observed that patients who were not currently taking 
opioids had similar scores to patients currently on opioids (7.8 vs 8.1; p = 0.52). Younger age 
was associated with higher overall scores compared with older patients (p = 0.011). Women 
had higher overall scores compared with male patients (8.7 vs 7.2, p < 0.001). White patients 
had higher overall scores compared with non-white patients (8.2 vs 7.0; p < 0.001). We did not 
observe significant differences by highest level of education completed.

Figure 2 represents the mean number of correct answers broken down by the individual 
response, stratified by current opioid use. Four of the 12 questions had an average score of over 
80%; the remaining question averages all fell below 80%. The question with the lowest correct 
response rate in both groups was about which medications the patient should consult a physi-
cian about before taking alongside an opioid. Less than 20% of patients answered this question 
correctly in both groups. Similar averages are seen among the groups with no significant differ-
ence in response between the two groups.
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Figure 1.  Average Score Versus Demographic Descriptors

Averaged scores per patient with a maximum score of 12. Opioid naïve vs patients currently 
on opioids 7.8 vs 8.1, p-value = 0.52. Gender male compared to female 7.1 to 8.7 p-value 
< 0.001. Education included graduate school, college, and some college/some high school 
with 8.9, 8.4, and 7.7, respectively, p-value 0.54. White patients compared to non-white 
 patients 8.2 vs 7.0, p-value < 0.001.
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A multivariable analysis was conducted, which is represented in Table 2. A statistically sig-
nificant difference of 1.37 was found with respect to race (CI =  -2.46 to -0.27; p = 0.015). 
Higher scores were found in a younger patient with p-value of 0.011. When looking at gender, 
higher scores were found in female with a mean difference of 1.39 (CI = 0.54 to 2.06; p = 0.001). 
When looking at the current opioid users and opioid naïve scores, we found an insignificant dif-
ference of 0.30 (-1.25 to -0.64; p = 0.5244). No statistical difference was found between levels 
of education with a p-value of 0.3708.

Figure 3 describes patient knowledge regarding opioid disposal method, and patients were 
allowed to choose multiple answers. In this cohort, 47% (n = 78) patients responded that they 
would take leftover pills to law enforcement or an authorized collector, 16% (n = 26) responded 
that they would flush the pills down the toilet, 10% (n = 17) responded that they would throw 
the pills away in a garbage can, and 18% (n = 30) responded they would use another method 
that was not listed. One percent (n = 2) of patients stated explicitly that they would not dispose 
of the opioids. No statistical difference was found when looking at individual disposal answers 
and demographic information (age/gender/current opioid use/race) (all p > 0.05). Overall, 23% 
(n = 38) said that they did not know how to dispose of opioids.

Table 1. Demographic Characteristics of Study Cohort (N = 166)

Category n (%)

Current opioid user  

 Yes 30 (18.1)

 No 136 (81.9)

Age  

 18 to 34 18 (10.8)

 35 to 44 34 (20.5)

 45 to 54 30 (18.1)

 55 to 64 34 (20.5)

 65 and older 50 (30.1)

Gender  

 Male 69 (41.6)

 Female 97 (58.4)

Race  

 White 145 (87.3)

 Non-white 21 (12.7)

Education  

 Graduate school 55 (33.1)

 College 55 (33.1)

 < College 56 (33.7)
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Opioid pain medica	on taken for pain a�er surgery is never addic	ve

Imagine you are undergoing surgery and have been prescribed opioid pain
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Figure 2. Status of Opioid Usage Versus Question Knowledge

Current opioid users N = 30 and patients not currently on opioids N = 136.

  Difference (95% CI) F or t value p-value

Current opioid user   -0.64 0.5244

 Yes -0.30 (-1.25, 0.64)    

 No Reference    

Age   3.41 0.0105

 18 to 34 Reference    

 35 to 44 -0.32 (-1.70, 1.07)    

 45 to 54 -0.84 (-2.24, 0.56)    

Table 2. Mean Differences in Overall Knowledge Score

(Continued)
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Figure 3. Choice of Disposal Methods

N = 166. Y axis represents the possible choices with the X-axis showing the percentage of 
patients that reported this answer.

Table 2. (Continued)

  Difference (95% CI) F or t value p-value

 55 to 64 -1.11 (-2.46, 0.25)    

 65 and older -1.92 (-3.20, -0.64)    

Gender   3.37 0.0009

 Male Reference    

 Female 1.39 (0.54, 2.06)    

Race   -2.47 0.0147

 White Reference    

 Non-white -1.37 (-2.46, -0.27)    

Education   1.00 0.3708

 Graduate school 0.45 (-0.44, 1.35)    

 4-year college 0.62 (-0.28, 1.51)    

< 4-year college Reference    
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Discussion

In this study of adults undergoing elective surgery procedures, we observed comparable opioid 
knowledge gaps among patients who were currently prescribed opioid medications and patients 
who were opioid naïve. In addition, we observed knowledge gaps by age, with increasing age 
associated with decreased knowledge regarding opioids. Our findings suggest the preoperative 
period is an important opportunity to educate patients regarding the safety and appropriate 
disposal mechanisms for opioid medications, regardless of prior opioid exposure.

Prior work has studied the effectiveness of educational interventions to improve patients’ 
knowledge of opioid medications.16 Our results emphasize the need for such interventions. 
The POEM survey has been classically used to identify patients that have a lack of opioid use 
knowledge.3 Multiple studies have demonstrated the effectiveness of educational interventions 
to increase patient knowledge. For example, in the palliative care cancer setting, patients who 
were given preoperative educational material regarding proper opioid disposal methods were 
less likely to share medications with others or practice unsafe use of opioids and more likely 
to be aware of the danger of their opioids when taken by others.10 A prior study looked at the 
effects of using an educational film for patients and found a significant decrease in the pain 
scores as well as an increase in opioid knowledge among patients that viewed the video.16 Our 
findings provide further evidence that current educational efforts to educate patients at the time 
of their prescription initiation for perioperative care are inadequate.

Our study has several important limitations. First, our survey was adapted by our study 
team for the purposes of this study from a prior instrument used to examine prescription opioid 
behaviors in the setting of opioid education and has not been validated as an accurate predictor 
of opioid use or knowledge. However, question themes in our survey were taken directly from 
POEM, which has been used to identify opioid-related knowledge gaps and expectations.3 
Additionally, our study sample was relatively homogeneous with respect to race and ethnic-
ity, as well as education and income level, and our findings may not be generalizable to other 
groups. Finally, our study examined patient knowledge in a clinic setting only prior to receiv-
ing an  opioid prescription for postoperative pain management. Further studies should take 
place in the postoperative setting to assess changes in patient knowledge after patients fill their 
prescriptions.

Society and the medical community continue to work to address the opioid epidemic from 
multiple angles, including implementation of stronger guidelines on prescriptions, education 
of medical students, and implementation of more education for the patient.4,5,17–22 This study 
indicates the need to increase patient education. Overall, this study demonstrates a lack of 
knowledge regarding opioid medications in patients about to undergo a surgical procedure. This 
lack of knowledge is seen in both patients currently on opioids and those that are opioid naïve. 
This evidence points to an opportunity to further educate patients about the risk and proper 
usage of opioids in the perioperative setting. Studies have shown that an increase in preopera-
tive education changes the knowledge base of the patient in the postoperative setting. Our study 
also showed that 38 people did not know how to properly dispose of opioids, which indicates a 
further need to educate patients on proper disposal techniques. By identifying knowledge gaps 
in surgical patients, our data can serve as a starting point to guide interventions that reduce the 
incidence of new persistent opioid use following surgery.
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