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Abstract  

The purpose of this quality improvement project was to determine awareness, knowledge, 

and the value of educating both the anesthesia provider and their spouse/significant other/family 

member/close friend (plus one) on the risks of drug diversion. Surveys revealed only 20% of plus 

ones had received previous education on drug diversion. After the educational session, anesthesia 

providers and plus ones showed increased awareness of the risks of drug diversion (p 0.08), 

increased knowledge of signs and symptoms, and perceived protection from diversion through 

education of the plus ones (p 0.08). Further investigation of the persistence of these effects is 

warranted. 
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INTRODUCTION 

Drug diversion is an uncomfortable topic for anesthesia providers, defined as 

anesthesiologists, certified registered nurse anesthetists (CRNAs), and student nurse anesthetists. 

According to the American Association of Nurse Anesthesiologists (AANA, 2021),  anesthesia 

providers are at increased risk due to access, stressful work environment, and environmental 

sensitization. Although required by the Council on Accreditation of Nurse Anesthesia 

Educational Programs (COA) and the Accreditation Council for Graduate Medical Education 

(ACGME), there is no standardized format for providing substance use diversion education 

(COA, 2022; ACGME, 2021). Often, plus ones, spouses, significant others, family, or close 

friends, of anesthesia providers are not aware of the risk of drug diversion, and not included in 

educational programing on this topic. Therefore, the purpose of this quality improvement (QI) 

project was to provide education to increase awareness and knowledge of drug diversion and 

substance use disorder risks in the anesthesia provider, and educate their plus ones. A sustainable 

delivery model for drug diversion education was also explored. 

 Wright and colleagues (2012) reported a persistent problem with drug diversion and 

substance use disorder in health care workers, specifically anesthesia providers, and specifically 

the use of opioids and potent anesthetic medications. The United States and Canada consume the 

highest number of opioids per capita and are both struggling with opioid related mortality (Fan et 

al, 2019). The prevalence in anesthesia residents appears to be around 2.16 per 1000 resident 

years (Warner et al., 2015), surpassing that of the opioid epidemic (Boulis et al., 2015), with 

anesthesiologists five times more likely to abuse opioids than the general public (Wright et al., 

2012; Talbott et al., 1987) and an estimated 10% of anesthesia care providers abusing drugs or 

alcohol at some point in their career (Bryson, 2014). Similarly, Naegle (2013) estimates 
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substance abuse in CRNAs is thought to be between 6% and 10%, however, the National 

Council for State Boards of Nursing reported more drug-related complaints and disciplinary 

actions related to CRNAs than other advanced practice nurses (Wright et al., 2012).  

Significant risk factors for diversion appear to be male sex, attending medical school in 

the United States, and history of diversion, with a 43% risk of relapse found in those treated for 

substance use disorder (Warner et al., 2015). Wright et al. (2012) reported that the most drug 

related deaths in anesthesiologists occurred within the first 5 years after graduation, upon entry 

to practice, while CRNAs who admitted to misusing opioids and Propofol had been in practice 

10-20 years. Reasons for anesthesia providers diverting medications vary and include physical 

and emotional pain, stress, work environment, personal issues, curiosity, and access (Bryson, 

2019).  

Bryson (2014)  and Wright and colleagues (2012) noted changes in the addicted 

anesthesia provider may include withdrawal from family, mood swings, episodes of anger or 

irritability, spending increasing time at work on days off, volunteering for extra call, refusing 

breaks or requesting frequent breaks, failing to respond to phone or pager, signing out increasing 

amounts of narcotics, frequent ampule breakage, weight loss, pale skin, decreased energy, and 

wearing long sleeves or clothing to hide evidence of self-injection. Complaints of pain from 

apparently medicated patients was another potential sign of drug diversion (Wright et al., 2012). 

Wright et al. (2012) reported the time frame from initiating diversion to time of discovery was 

typically 1- 1.5 years. 

Prevention of diversion through awareness-based education has been shown to be an 

important aspect of anesthesia practice (Bryson, 2019; Taylor, 2020). Bryson (2019) 

recommended education on risks of diversion, signs and symptoms, and likely outcomes, and 
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featuring a guest speaker in recovery. Taylor (2020) recommended annual drug diversion 

education, but noted that there is no accepted module or standard in nurse anesthesia training or 

among state licensing boards. Also, although accreditors, such as the COA and ACGME required 

education on substance use disorders for their approved programs, there was not a focus on the 

support system (COA, 2022; ACGME, 2021). However, research around drug abuse prevention 

does support the use of family-based education (Ballester et al., 2021; Foxcroft and Tsertsvadze, 

2011) although no studies were located that connected education of the plus one to decreased 

risk of drug diversion with the anesthesia provider. 

METHODS 

         This was an innovative educational intervention designed to prevent drug diversion in the 

anesthesia provider. The outcomes of the project include increased awareness of the inherent 

risks, signs and symptoms, prevention, and resources around drug diversion in the provider and 

their plus one. Topics included risks of drug diversion and substance use disorder, signs and 

symptoms and how to access help. A drug diversion registered nurse spoke of their experience 

with drug diversion support and a former CRNA who spoke of their personal journey with drug 

diversion and substance use. A toolkit was provided with helpline contact information. The 

project was approved by the Nursing Research Review Board at CentraCare Health St. Cloud 

Hospital and the Institutional Review Board at the College of St. Benedict.  

 Recruitment of participants occurred through the anesthesia department of a large 

regional healthcare organization, rural anesthesia departments, and one private anesthesia 

company. Participation was encouraged by leadership and reminders were added to monthly 

department meetings and announcements at rural sites of service. Donations of business cards, 

brochures, and pens were obtained with the help information. A magnet was created for 
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convenient access to phone numbers for Health Professionals Services Program (HPSP), AANA 

Helpline, and Substance Abuse and Mental Health Services Administration (SAMHSA). A meal 

was provided and continuing medical education (CME) hours were offered to those who 

attended. The event lasted about 1.5 hours. 

The content for the first speaker included illustrating the awareness of the opioid 

epidemic and statistics highlighting 8% of the population having a diagnosis of SUD (Fan et al., 

2019) as well as the relationship of SUD to the anesthesia provider, risks, and reasons for 

diverting (AANA, 2021; Bryson, 2019).  Audio clips of interviews with anesthesia providers and 

spouses with knowledge of drug diversion were also used to help illustrate the signs and 

symptoms of drug diversion. The drug diversion RN gave an overview of a nationally known 

incidence of drug diversion that had occurred at the health system. The process for seeking help 

as well as being identified as diverting, and the policy if one was suspected of drug diversion and 

the risks to provider’s licensure were also covered. Bryson (2019) recommended drug diversion 

education including a speaker in recovery. The third speaker gave his emotional personal story of 

diverting narcotics while working as a CRNA. 

Participation was voluntary and consent was obtained prior to pre and post education 

surveys, which were administered during the event to anesthesia providers and their plus ones, as 

well as a three month follow up survey sent via text messaging. Survey respondents were asked 

knowledge and awareness questions as well as were asked to identify the value of the 

educational session. Surveys were collected on Survey Monkey via quick response (QR) codes. 

No names or identifiers were used in the surveys to protect the anonymity of participants. 

Participants created their own unique code so surveys could be matched at pre, post, and 3 

months.  
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         Data were collected from Survey Monkey, analyzed to provide a clean data set, entered 

into excel, and then qualitatively analyzed using Statistics is a Powerful Statistical Software 

platform (SPSS, 28.0). Both parametric and non-parametric data were analyzed. Nominal or 

categorical data were reported as percent and frequency and scaled variables at the interval level 

were reported as mean and standard deviation. For data that was not normally distributed the 

paired sample t test was used for certain pre and post questions, such as “list as many signs and 

symptoms of drug diversion/SUD.” Survey data of pre and post comparisons at the interval level 

were analyzed using the related samples sign test. 

 
RESULTS 

Demographics 

         Participants included anesthesia providers (n=26) and plus ones (n=15) with all 

completing a pre and post survey at the event and fewer participants (n=16) completed the three-

month survey (response rate of 39%). The majority of providers have had some form of SUD 

education (84.6%) but few of the plus ones had received any such education (20%).  Subsequent 

education was mixed with 19.2% of providers having no additional training beyond anesthesia 

school, about a third within 5-10 years prior. Most had received education through computer-

based modules (34.6%) (Table 1).  

Awareness 

         Providers (69%) showed a higher level of awareness pre-survey than the plus ones 

(6.7%). However, both showed statistically significant increases in awareness after the education 

for both the provider (96.2%; p=.008) and plus ones (86.7%; p=.002). Anesthesia providers 

(57.7%) showed little concern if they required pain management and their risk for drug 

diversion/SUD and this did not change significantly after the educational session (p=.07). 
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Conversely, the majority of plus ones showed no concern (80%) at pre-survey but this number 

dropped significantly, where post-survey only 26.7% were no longer concerned (p=.008) (Table 

2).  

Knowledge     

         Knowledge of signs and symptoms of drug diversion grew significantly for anesthesia 

providers, advancing from 26.9% (very knowledgeable) to 96.2% post-survey.  Similarly, 

knowledge increased for plus ones with no one confident in their knowledge at pre-survey and 

60% reported they were very knowledgeable at post survey. Data (n=16) were combined at 3-

month follow up, with overall knowledge at 68.8% as very knowledgeable and 31.3% as 

somewhat knowledgeable. All respondents reported some level of knowledge was gained and 

this was sustained at the 3 month follow up. In addition, both groups showed success in 

responding to a true/false question on the first sign of drug diversion/SUD post-survey and both 

showed an increase in the ability to identify signs and symptoms although neither was 

statistically significant (providers=p=0.052; plus ones=p=0.267) (Table 3).  

Educational Value and Delivery 

         Protecting the providers from diversion was an important goal of this educational event. 

Most impactful protections as perceived by the providers were social support and cameras in the 

OR (Table 4). Overwhelmingly, providers preferred in-person education (pre-survey 61.5%; post 

survey 76.9%) and they agreed or strongly agreed that it should be required by employers (pre-

survey 96.1%; post survey 99.2%) on an annual basis (pre-survey 42.3%; post survey 46.2%) 

(Table 6, Table 7).  All providers and plus ones agreed or strongly agreed that plus ones should 

be educated (100%). However, provider perception (strongly agree) that education of plus ones 

would make a difference in protecting them from drug diversion/SUD increased significantly 
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from 26.9% presurvey to 61.5% postsurvey (p=.002). When combining agree and strongly agree, 

all providers indicated that education was important for plus ones and this persisted to the 3-

month follow up survey (Table 5, Table 8).          

Sustainability of Education 

The education event learning was impactful and sustained at the 3-month survey as 

indicated by 93.8% agreement of increased awareness (n=16) among providers and plus ones. 

Also, in the three month post education survey, 56.3% of combined anesthesia providers and 

plus ones, reported increased thoughts and/or conversations about the risks of drug diversion and 

SUD in the anesthesia provider. Finally, 100% of respondents to the 3 month follow up survey 

agreed (37.5%) or strongly agreed (62.5%) that “the in-person education event was worth my 

time” (Table 8). 

DISCUSSION 

         This project’s aim was to increase awareness and knowledge of the inherent risk of drug 

diversion and SUD in the anesthesia provider. By targeting not only anesthesia providers 

but  plus ones as well, an extra layer of defense against drug diversion and SUD was created. 

This project also sought to examine and produce a sustainable model of delivery for educating 

anesthesia providers and those closest to them on drug diversion and SUD. 

         Increased awareness and knowledge of drug diversion and SUD can be achieved through 

education. Unfortunately, because there are no universal guidelines for drug diversion education 

in the anesthesia provider, sometimes this education is delivered retrospective to an incident of 

drug diversion (Taylor, 2020).  The majority of anesthesia providers reported having previous 

education on drug diversion as it relates to the anesthesia provider at some point in time, with a 

third reporting that their education on drug diversion and SUD was greater than 5-10 years 
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previous. While there is no accepted model or standard drug diversion education in nurse 

anesthesia training, Taylor (2020) recommends annual drug diversion education for the 

anesthesia provider. Similarly, in January of 2020, the State of Minnesota required any 

Advanced Practice Registered Nurse (APRN) holding an individual Drug Enforcement 

Administration (DEA) license to complete mandatory opioid training that included drug 

diversion training (Minnesota Board of Nursing, 2020). In large health systems, many CRNAs 

do not hold individual DEA licenses, but work collectively under the DEA number for the health 

system. This loophole made CRNAs working under a DEA licensure for a health system exempt 

from this training. This training was also solely directed at providers with no education 

opportunities for plus ones. 

         Regarding previous education on drug diversion and SUD, the most commonly reported 

delivery model was computer based training. The data shows providers reported in-person 

education as the preferred model of delivery for education on drug diversion and SUD (Table 6). 

This relates to Kirkpatrick’s first level of evaluation, Evaluation-Reaction where the audience’s 

feedback is the primary focus (Kirkpatrick, 1994; Kirkpatrick, 1998; Kurt, 2016). While in-

person may be the preferred method of education, yearly in-person education could be costly in 

both time and funding as well as difficulty in scheduling and finding new and engaging ways to 

present the material. 

         Over two-thirds of anesthesia providers also reported that in previous drug diversion and 

SUD education, a plus one was not invited to participate, and only 20% of plus ones reported 

receiving education on the risks of drug diversion and SUD in the anesthesia provider. It is 

possible that the plus ones who were present at this educational event were not affiliated with 

their loved one at the time of the provider’s anesthesia education. While both the COA and  
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ACGME both require education on wellness and SUD, there is no requirement by either the 

COA or ACGME to educate a plus one on the risks of drug diversion and SUD (COA, 2022; 

ACGME, 2021). 

Awareness 

         Wright et al. (2012) notes that anesthesia providers have a higher risk of drug related 

death due to the types of medications they tend to divert. When surveyed about their level 

of  awareness of this inherent risk, providers showed increased awareness that was statistically 

significant with a p value of 0.008 post education. Similarly, most plus ones initially reported 

being somewhat aware with a change to very aware for the plus one group and a p value of 

0.002.  Anesthesia providers likely chose higher awareness scores initially because education is 

required for providers, whereas plus ones may have chosen lower awareness scores because they 

have likely had less education opportunities on the risks of drug diversion and SUD in the 

anesthesia provider. 

         There are multiple reasons why anesthesia providers begin to divert medications, one of 

which is physical pain or injury (Bryson, 2019). When anesthesia providers were asked about the 

level of concern regarding drug diversion if they were to require pain management, there was a 

small increase in concern from pre-education to post education with a  p value of 0.07 that was 

not statistically significant. However, the majority of plus ones showed increased concern for 

drug diversion in their loved one should they require pain management post education. This 

increase was statistically significant with a p value of 0.008. Because plus ones were less likely 

to have had previous education on drug diversion and SUD in the anesthesia provider, they may 

not have had the background information on physical pain being a precursor to developing SUD. 
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Knowledge 

         Bryson (2014) endorses implementing an educational program that emphasizes early 

detection of drug diversion and SUD. Having knowledge of signs and symptoms of drug 

diversion can help colleagues and plus ones identify drug diversion and SUD in the anesthesia 

provider. Anesthesia providers showed an increase in knowledge from pre to post 

education.  Plus ones likewise showed growth in knowledge of signs and symptoms of drug 

diversion/SUD. The responses from the three month survey also support learning as combined 

anesthesia providers and plus ones reporting themselves as “very knowledgeable.”  Anesthesia 

providers and plus ones both showed an increase in their ability to list as many signs and 

symptoms as they could remember from pre to post education with p values of 0.052 and 0.267 

respectively. Although these were not statistically significant, they did show growth which 

would align with Kirkpatrick’s second level, Evaluation-Learning, showing that the participants 

truly understood the education (Kirkpatrick, 1994; Kirkpatrick, 1998; Kurt, 2016). This was also 

the only free text survey question which resulted in the most participants skipping this question 

possibly due to time or effort to manually list signs and symptoms. 

Educational Value and Delivery 

         Bryson (2019) encourages educating anesthesia providers early in their training as well as 

focusing on two main factors: risks involved in drug diversion and likely outcomes of diversion. 

Both of these factors often result in loss of licensure, employment and respect as well as death or 

injury to the provider or possibly a patient. Anesthesia providers ranked their most impactful 

protection against drug diversion as “increased awareness and social support.” This scored 

higher both pre and post education than automated dispensing cabinets, cameras in the OR, chart 

audits, educational events, testimonials, threat of loss of licensure, and two person wastes. This 
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shows that increased awareness not only for the anesthesia providers themselves, but their plus 

ones and their colleagues has value to protect anesthesia providers from diverting. Interestingly, 

educational events scored lower than increased awareness, but is the mechanism to increase 

awareness. 

Wright et al. (2012) reports that death or near death due to overdose can be the first 

presenting indication of abuse. Bryson (2014) notes that anesthesia providers that are diverting 

will tend to withdraw from family and friends as well as increased periods of irritability, anger, 

depression and euphoria  This speaks to the importance of drug diversion and SUD education to 

more than just anesthesia providers. This was supported by the survey results that showed that 

both in providers and plus ones, 0 respondents disagreed with educating plus ones pre or post 

education. Anesthesia providers showed an increase in strongly agreeing from pre to post 

education with a p value of 0.061, and plus ones showed an increase in  strongly agreeing from 

pre to post education with a p value of 0.125 neither being statistically significant. Interestingly, 

because both groups of participants already agreed with educating a plus one, there was not 

enough change to make the results statistically significant. 

When asked if educating a plus one was likely to protect anesthesia providers, anesthesia 

providers strongly agreed resulting in a p value of 0.002 which was statistically significant. Plus 

ones also showed they felt educating a plus one was likely to protect anesthesia providers with a 

p value of 0.625. While this was not statistically significant because their sample size was 

smaller and the plus ones already significantly agreed that educating them was likely to protect 

anesthesia providers. The three month follow up survey continued to show that both providers 

and plus ones agreed that educating a plus one was likely to protect anesthesia providers. This is 

supported by Ballester et al. (2021) in a systematic review that showed sufficient evidence to 
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recommend continued use of family based prevention of drug abuse. As well as Foxcroft and 

Tsertsvadze (2011) who found evidence of positive outcomes that support the use of universal 

family and school based prevention strategies. 

Wright et al. (2012) states that prevention traditionally begins with education, even 

though there is no standard for substance abuse education in both medical schools and nurse 

anesthesia programs. The results of the surveys show that anesthesia providers feel drug 

diversion and SUD should be required and provided on an in-person, yearly basis, by employers. 

This begs the question if anesthesia providers feel this way because they have not had any or 

limited education. Anesthesia providers may answer the survey differently if they were having 

more frequent educational opportunities. 

Sustainability 

         The three month post educational survey showed that both anesthesia providers and their 

plus ones were confident in their increased knowledge of drug diversion and SUD in the 

anesthesia provider. They also reported increased thoughts and conversations around the topic of 

drug diversion and SUD. Taylor (2020) encourages decreasing the stigma surrounding SUD with 

increased conversations about the topic. Finally, 100% of the respondents felt the educational 

event was worth their time.  

         Most experts agree that educating anesthesia providers on their increased risk of drug 

diversion and SUD is necessary as evidenced by the wellness requirements of the AANA and the 

ACGME. However, anesthesia providers have shown the importance of continued education on 

drug diversion and SUD to increase awareness and knowledge. While educating the provider is 

very important, educating a plus one can be an effective way to protect anesthesia providers 

against drug diversion and SUD. 



DRUG DIVERSION PREVENTION EDUCATION 

 

20 

         The implications of this DNP project is that there is an increased awareness of the 

inherent risk of drug diversion and SUD in the anesthesia provider. Even through increased 

conversations about the event for people that could not, or chose not to attend, there has been 

increased awareness. Results of the QI initiative have been shared with nurse anesthesia schools 

in Minnesota in an effort to increase opportunities for increased in person education of anesthesia 

providers and their plus ones, and with one school committing to the change. 

Limitations 

         There was a large attendance for this event because education about this topic has been 

virtually nonexistent. Even though providers through survey data desire yearly in person 

education, the impact of this education may decrease over time. Bryson (2014) suggests using a 

speaker in recovery for education. Hearing the same testimonial each year may not leave a 

lasting impact. Also, finding new and engaging educational material or providers to share their 

personal journey may be difficult.  Survey question limitations included a few questions that did 

not have a Likert scale, but rather three possible answers resulting in no p value calculation. In 

the future a Likert scale with a minimum of four answers would yield better data. Similarly, free 

text answers were the most commonly skipped answer, and perhaps similar data could be 

collected without free text options. Finally, while employers have the ability to require drug 

diversion prevention education for the employee, they have no ability to require it for the plus 

one. This education for all new hires could be beneficial, but is not as impactful on a small scale. 

There is potential for higher education to require this model of education with a plus one on a 

regular basis. 
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CONCLUSION 

Ample evidence shows that drug diversion and substance use disorder are of great risk in 

the anesthesia provider. While the rate at which anesthesia providers divert medications or have 

substance use disorder is debated, it has been clearly found that the risk of death is higher in 

anesthesia providers that divert due to the nature of the medications being used (Bryson, 

2014).  The cost of drug diversion in an anesthesia provider is more far reaching than just the 

monetary cost to the institution. Drug diversion in the anesthesia provider puts the provider, the 

patient, their colleagues, their spouse, and the institution at risk as well. The literature also points 

to education as the first line of defense in identification of drug diversion and substance use 

disorder in an anesthesia provider, as well as the fact that providers who have been found using 

are anywhere from early to late in their career which supports continued education. While studies 

on educating family members of anesthesia providers to prevent diversion were not found, 

success has been shown in educating family members of teens in drug and alcohol prevention. 

The rate of substance use disorder is on the rise and educating anesthesia providers and their plus 

ones may contribute to mitigating diversion and substance use disorder.  
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Table 1 

Demographic Data for Providers and Plus Ones 

Providers 

Questions Scale n % Mode 

Received education on drug diversion in anesthesia 

training 

  26   1 

  Yes 22 84.6   

  No 4 15.4   

Excluding anesthesia training, most recent 

education on drug diversion and SUD 

  26   4 

  Never 5 19.2   

  >10 years 6 23.1   

  5-10 years 2 7.7   

  1-5 years 9 34.6   

  Within last year 4 15.4   

What format was your most recent education in 

drug diversion and SUD 

  26   3 

  In person/Employer 5 19.2   
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  In Person/Conference 7 26.9   

  Computer-Based 

Modules 

9 34.6   

  Other 5 19.2   

Was a plus one invited to attend your most recent 

education on drug diversion/SUD 

  26   2 

  Yes 7 26.9   

  No 18 69.2   

  Missing Data 1 3.8   

Plus One 

Received education on drug diversion and the 

anesthesia provider 

  15   2 

  Yes 3 20   

  No 11 73.3   

  Missing Data 1 6.7   
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Table 2 

Survey of Awareness for Providers and Plus Ones 

Providers 

    Pre     Post       

Questions Scale n % Mean 

(SD) 

n % Mean 

(SD) 

p 

value 

Awareness of profession as an 

independent risk factor 

  26   3.54 

(0.811) 

26   3.96 

(0.196) 

0.008 

  Completely 

Unaware 

1 3.8   0 0     

  Somewhat 

Unaware 

2 7.7   0 0     

  Somewhat 

Aware 

5 19.2   1 3.8     

  Very Aware 18 69.2   25 96.2     

Concern for providers as patients 

requiring pain medication 

  26   1.46 

(0.582) 

26   1.77 

(0.908) 

  

0.07 

  None 15 57.7   12 46.2     

  Somewhat 10 38.5   10 38.5     

  Concerned 1 3.8   2 7.7     
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  Very Concerned 0 0   2 7.7     

Plus Ones 

Awareness of profession as an 

independent risk factor 

  15   2.67 

(0.724) 

15   3.73 

(0.799) 

0.002 

  Completely 

Unaware 

1 6.7   1 6.7     

  Somewhat 

Unaware 

4 26.7   0 0     

  Somewhat 

Aware 

9 60   1 6.7     

  Very Aware 1 6.7   13 86.7     

Concern for providers as patients 

requiring pain medication 

  15   1.14 

(0.363) 

15   1.86 

(0.77) 

  

0.008 

  None 12 80   4 26.7     

  Somewhat 2 13.3   9 60     

  Concerned 0 0   0 0     

  Very Concerned 0 0   1 6.7     

  Missing Data 1 6.7   1 6.7     
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Table 3 

Survey of Knowledge for Providers and Plus Ones 

Providers 

    Pre     Post       

Questions Scale n % Mean 

(SD) 

n % Mean 

(SD) 

p 

value 

Rate knowledge of s/sx of 

drug diversion 

  26     26       

  Not Very 3 11.5   0 0     

  Somewhat 16 61.5   1 3.8     

  Very 7 26.9   25 96.2     

Overdose or death are often a 

first sign of drug diversion 

  26     26     

  

  

  True 16 61.5   25 96.2     

  False 10 38.5   1 3.8     

List s/sx of drug diversion   19   3.11 

(1.595) 

19   4 

(2.603) 

0.052 
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Plus Ones 

Rate knowledge of s/sx of 

drug diversion 

  15     15       

  Not Very 8 53.3   0 0     

  Somewhat 7 46.6   6 40     

  Very 0 0   9 60     

Overdose or death are often a 

first sign of drug diversion 

  15     15     

  

  

  True 7 46.7   13 86.7     

  False 8 53.3   2 13.3     

List s/sx of drug diversion   10   2.9 

(1.45) 

10   3.8 

(2.1) 

0.267 
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Table 4 

Survey of Impactful Protection for Providers 

    Pre     Post     

Questions Scale n % Mean 

(SD) 

n % Mean 

(SD) 

Most impactful protection against drug 

diversion and SUD 

  26     26     

  Automated Dispensing 

Cabinets 

3 11.5   2 7.7   

  Cameras in OR 6 23.1   4 15.4   

  Chart Audits 0 0   0 0   

  Educational Events 0 0   2 7.7   

  Increased Awareness/Social 

Support 

7 26.9   11 42.3   

  Testimonials 2 7.7   3 11.5   

  Threat of Loss of Licensure 5 19.2   4 15.4   

  Two Person Wastes 3 11.5   0 0   
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Table 5 

Survey of Educational Value for Providers and Plus Ones 

Providers 

    Pre     Post       

Questions Scale n % Mean 

(SD) 

n % Mean 

(SD) 

p 

Value 

Plus Ones should be educated on the 

inherent risk of drug diversion and SUD in 

the anesthesia provider 

  26   3.54 

(0.508) 

26   3.73 

(0.452) 

0.062 

  Strongly 

Disagree 

0 0   0 0     

  Disagree 0 0   0 0     

  Agree 12 46.2   7 26.9     

  Strongly 

Agree 

14 53.8   19 73.1     

Educating a Plus Ones is likely to protect 

anesthesia providers from drug 

diversion/SUD 

  26   3.12 

(0.711) 

26   3.62 

(0.496) 

0.002 

  Strongly 

Disagree 

1 3.8   0 0     

  Disagree 2 7.7   0 0     
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  Agree 16 61.5   10 38.5     

  Strongly 

Agree 

7 26.9   16 61.5     

                  

Plus Ones 

Plus Ones should be educated on the 

inherent risk of drug diversion and SUD in 

the anesthesia provider 

  15   3.43 

(0.514) 

15   3.37 

(0.458) 

0.125 

  Strongly 

Disagree 

0 0   0 0     

  Disagree 0 0   0 0     

  Agree 8 53.3   4 26.7     

  Strongly 

Agree 

6 40   11 73.3     

  Missing 

Data 

1 6.7   1 6.7     

Educating a Plus Ones is likely to protect 

anesthesia providers from drug 

diversion/SUD 

  15   3.43 

(0.514) 

15   3.57 

(0.514) 

0.625 

  Strongly 

Disagree 

1 3.8   0 0     
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  Disagree 2 7.7   0 0     

  Agree 16 61.5   10 38.5     

  Strongly 

Agree 

7 26.9   16 61.5     

  Missing 

Data 
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Table 6 

Survey of Educational Delivery for Providers 

Providers 

    Pre   Post   

Questions Scale n % n % 

The preferred format for learning about drug 

diversion/SUD 

  26   26   

  In person 16 61.5 20 76.9 

  Computer-Based 

Training 

5 19.2 2 7.7 

  Conferences 5 19.2 4 15.4 
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Table 7 

Survey of Educational Delivery for Providers and Plus Ones 

Providers 

    Pre     Post       

Questions Scale n % Mean 

(SD) 

n % Mean 

(SD) 

p 

Value 

Drug Diversion/SUD education should be 

required by employers 

  26   3.54 

(0.707) 

26   3.69 

(0.471) 

0.625 

  Strongly 

Disagree 

1 3.8   0 0     

  Disagree 0 0   0 0     

  Agree 9 34.6   8 30     

  Strongly 

Agree 

16 61.5   18 69.2     

How frequent should drug diversion 

education be offered 

  26     26       

  Once 0 0   0 0     

  Every 5 years 7 26.9   4 15.4     

  Every 2-4 

years 

8 30.8   10 38.5     
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  Yearly 11 42.3   12 46.2     

Plus Ones 

Drug Diversion/SUD education should be 

required by employers 

  15   3.47 

(0.516) 

15   3.53 

(0.834) 

0.625 

  Strongly 

Disagree 

0 0   1 6.7     

  Disagree 0 0   0 0     

  Agree 8 53.3   4 26.7     

  Strongly 

Agree 

7 46.7   10 66.7     

How frequent should drug diversion 

education be offered 

  15     15       

  Once 0 0   0 0     

  Every 5 years 2 13.3   1 6.7     

  Every 2-4 

years 

8 53.3   6 40     

  Yearly 5 33.3   8 53.3     
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Table 8 

Survey of Sustainability of Education for Combined Providers and Plus Ones 

Questions Scale n % Mean 

(SD) 

Did this education increase your awareness of the inherent risk of 

drug diversion and substance use disorder in the anesthesia 

provider? 

  16     

  Yes 15 93.8   

  No 1 6.3   

In the Past 3 months, I have had increased thoughts/conversations 

about the inherent risks of drug diversion and SUD in the anesthesia 

provider. 

  16     

  Disagree 0 0   

  No Change 7 43.8   

  Agree 9 56.3   

Rate you knowledge of s/sx of drug diversion and SUD in the 

anesthesia provider 

  16     

  Not Very 

Knowledgeable 

0 0   

  Somewhat 

Knowledgeable 

5 31.3   
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  Very 

Knowledgeable 

11 68.8   

I found the in-person education event worth my time   16   3.62 

(0.5) 

  Strongly Disagree 0 0   

  Disagree 0 0   

  Agree 6 37.5   

  Strongly Agree 10 62.5   

It is important for plus ones to be educated on the inherent risk of 

drug diversion and SUD in the anesthesia provider 

  16     

  Strongly Disagree 0 0 3.81 

(0.403) 

  Disagree 0 0   

  Agree 3 18.75   

  Strongly Agree 13 81.25   

Educating a plus one is likely to protect anesthesia providers from 

drug diversion and SUD 

  16   3.69 

(0.479) 

  Strongly Disagree 0 0   

  Disagree 0 0   

  Agree 5 31.25   
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  Strongly Agree 11 68.75   
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APPENDIX B 
 

COLLEGE OF ST. BENEDICT/ST. JOHN’S UNIVERSITY  
Drug Diversion Prevention Education for the Anesthesia Provider Plus One  

   
INTRODUCTION  
You are invited to be in a research study about drug diversion prevention education for 
anesthesia providers and their plus ones. This study is being conducted by: Denise Christie and 
Dr, Jennifer Peterson, faculty advisor. You were selected as a possible participant because you 
are an anesthesia provider or were invited here by one. We ask that you read this form and ask 
any questions you may have before agreeing to be in the study.  
   
BACKGROUND and PROCEDURES  
The purpose of this study is to understand attitudes and beliefs around drug diversion education 
for the anesthesia provider and their plus ones, as well as highlight the inherent risk of drug 
diversion in anesthesia providers, present the signs and symptoms of drug diversion and how to 
reach for help.  
If you agree to be in this study, we would ask you to do the following things.  
Complete pre and post education surveys and a three month follow up survey.  
   
RISKS/BENEFITS  
This study has no known risks   
   
CONFIDENTIALITY  
   
No names will be collected. To match pre and post surveys, the last four digits of the participants 
cell phone will be used. Once the pre and post surveys are connected, the identifying information 
(last four digits of phone number) will be removed.  
The records of this study will be kept private. Research records will be kept in a password 
secured survey monkey account, any paper documents will be kept in a locked file cabinet in the 
researchers private office. Only the researchers will have access to the records. In any reports or 
public presentations, no information will be included that would make it possible to identify a 
participant.  
   
VOLUNTARY NATURE OF THE STUDY  
Your participation in this research study is completely voluntary. You may stop participating at 
any time without penalty or costs of any kind. Your decision whether or not to participate will 
not affect your current or future relations with the College of Saint Benedict or Saint John’s 
University or CentraCare Health.   
   
CONTACTS AND QUESTIONS  
The researcher conducting this study is Denise Christie. You may ask any questions you have 
now. If you have questions later, you may contact them at (320)291-4715 or 
denise.christie@centracare.com. Jennifer Peterson at jpeterson@csbsju.edu If you have 
additional questions you may also contact the CSB/SJU Institutional Review board chair, Ellen 
Block at: irb@csbsju.edu .   
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You will be given a copy of this form to keep for your records.  
   
STATEMENT OF CONSENT  
I have read the above information. I have asked questions and have received answers. I consent 
to participate in the research.  
   
Signature ________________________________________ Date ________________  
   
Printed name __________________________________________________________  
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APPENDIX C 
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APPENDIX D 
          
        

ANESTHESIA PROVIDER - PRE-EDUCATION SURVEY 
 
 

1. How often does the topic of drug diversion in anesthesia providers cross your mind? 
1. Rarely (less than once in 6 months). 
2. Sometimes (at least once in the last month) Often (at least once a week 
3. Frequently (daily, or every day I work)    

2. How aware are you that being an anesthesia provider is an independent risk factor for 
dying of drug related causes? 

1. Completely unaware 
2. Somewhat unaware 
3. Somewhat aware  
4. Very Aware  

3. Please rate your concern about SUD if you (as an anesthesia provider) become a surgical 
patient or sustain an injury that requires pain management. 

1. Not concerned at all 
2. Somewhat concerned  
3. Concerned 
4. Very concerned 

4. One of the first signs of SUD and or drug diversion in the anesthesia provider is overdose 
or death. 

1.  True 
2. False 

5. List as many signs and symptoms of drug diversion as you can think of. 
6. How would you rate your knowledge of signs and symptoms of drug diversion and 

substance use disorder in the anesthesia provider. 
1. Not very knowledgeable 
2. Somewhat knowledgeable 
3. Very knowledgeable 

7. I received education specifically related to the topic of drug diversion/substance use 
disorder AND the anesthesia provider in my anesthesia training 

1. Yes 
2. No 

8. Excluding anesthesia training, the most recent time I have received education specifically 
related to the topic of drug diversion/substance use disorder AND the anesthesia provider 
was: 

1. Never 
2. Greater than 10 years 
3. 5-10 years 
4. 1-5 years 
5. within the last year 

9. Thinking of the above question, what format did the education occur in person provided 
by the employer? 
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1. in person 
2. at a conference 
3. computer-based modules 
4.  Other 

10. 10. Regarding the question of your most recent education specifically related to the topic 
of drug diversion/substance use disorder AND the anesthesia provider, was a 
spouse/family member or close friend invited to attend or participate in the education? 

1. Yes 
2. No 

11. 11. Select the most impactful protection for you as an anesthesia provider against drug 
diversion and substance use disorders. 

1. Automated dispensing cabinets  
2. Cameras in the OR 
3. Chart audits 
4. Educational events 
5. Increased awareness of inherent risk and social support from your colleagues and 

plus ones 
6. Testimonials 
7. Threat and loss of licensure and employment  
8. Two person wastes 

12. Select the 2nd most impactful protection for you as an anesthesia provider against drug 
diversion and substance use disorders Automated dispensing cabinets. 

1. Cameras in the OR  
2. Chart audits  
3. Educational events 
4. Increased awareness of inherent risk and social support from your colleagues and 

plus ones 
5. Testimonials 
6. Threat and loss of licensure and employment  
7. Two person wastes 

13. My preferred format for learning about drug diversion in anesthesia providers is: 
1.  In person 
2. Computer based training  
3. Conferences 

14. Education on drug diversion specific to anesthesia providers should be required by the 
employer. 

1. Strongly disagree 
2. Disagree  
3. Agree  
4. Strongly agree 

15. How frequently should drug diversion education specific to the anesthesia provider be 
offered? 

1. Never 
2. One time is sufficient  
3. Every 5 years 
4. Every 2-4 years  
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5. Every year 
16.  It is important for friends and family to be educated on the inherent risk of drug 

diversion and substance use disorders in the anesthesia provider. 
1. Strongly Disagree 
2. Disagree 
3. Agree 
4. Strongly Agree 

17. Educating my plus one is likely to protect me from drug diversion and substance use 
disorders. 

1. Strongly Disagree 
2. Disagree 
3. Agree 
4. Strongly Agree 

18. If you are an anesthesia provider that is concerned about yourself or a colleague 
diverting, select your most likely action. 

1. AANA Helpline 
2. Contact a Colleague 
3. Contact HPSP 
4. Contact a trusted friend 
5. Tell a supervisor 
6. Contact a private rehab facility 
7.  Contact your personal healthcare provider     

    
   
      

ANESTHESIA PROVIDER POST-EDUCATION SURVEY    

1. Did this education increase your awareness of the inherent risk of drug diversion and 
substance use disorder in the anesthesia provider?  

1. Yes 
2. No 

2. How aware are you that being an anesthesia provider is an independent risk factor for 
dying of drug related causes? 

1. Completely unaware 
2. Somewhat unaware  
3. Somewhat aware  
4. Very Aware 

3. Please rate your concern if you (as an anesthesia provider) become a surgical patient or 
sustain an injury that requires pain management. 

1. Not concerned at all 
2. Somewhat concerned  
3. Concerned 
4. Very concerned 

4. Often, one of the first signs of SUD and or drug diversion in the anesthesia provider is 
overdose or death.  



DRUG DIVERSION PREVENTION EDUCATION 

 

46 

1. True 
2. False 

5. List as many signs and symptoms of drug diversion as you can think of. 
6. After the educational event, how would you rate your knowledge of signs and symptoms 

of drug diversion and substance use disorder in the anesthesia provider? 
1. Not very knowledgeable  
2. Somewhat knowledgeable  
3. Very knowledgeable  

7. Select the most impactful protection for you as an anesthesia provider against drug 
diversion and substance use disorders.  

1. Automated dispensing cabinets 
2. Cameras in the OR 
3. Chart audits 
4. Educational events 
5. Increased awareness of inherent risk and social support from your colleagues and 

plus ones 
6. Testimonials 
7. Threat and loss of licensure and employment  
8. Two person wastes 

8. Select the 2nd most impactful protection for you as an anesthesia provider against drug 
diversion and substance use disorders.  

1. Automated dispensing cabinets 
2. Cameras in the OR 
3. Chart audits 
4. Educational events 
5. Increased awareness of inherent risk and social support from your colleagues and 

plus ones 
6. Testimonials 
7. Threat and loss of licensure and employment 
8. Two person wastes 

9. My preferred format for learning about drug diversion in anesthesia providers is: 
1. In person 
2. Computer based training 
3. Conferences 

10. Education on drug diversion specific to anesthesia providers should be required by the 
employer. 

1. Strongly Disagree 
2. Disagree  
3. Agree  
4. Strongly Agree 

11. How frequently should drug diversion education specific to the anesthesia provider be 
offered, 

1. Never 
2. One time is sufficient  
3. Every 5 years 
4. Every 2-4 years  
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5. Every year  
12. It is important for friends and family to be educated on the inherent risk of drug diversion 

and substance use disorders in the anesthesia provider.  
1. Strongly Disagree 
2. Disagree  
3. Agree  
4. Strongly Agree 

13. Educating my plus one is likely to protect me from drug diversion and substance use 
disorders. 

1. Strongly Disagree 
2. Disagree  
3. Agree  
4. Strongly Agree 

14.  If you are an anesthesia provider that is concerned about yourself or a colleague 
diverting, select your most likely action? 

1. AANA Helpline 
2. Contact a Colleague 
3. Contact HPSP 
4. Contact a trusted friend 
5. Tell a supervisor 
6. Contact a private rehab facility 
7. Contact your personal healthcare provider      

PLUS ONE - PRE-EDUCATION SURVEY      

1. Please rate your awareness regarding the increased incidence of drug diversion in 
anesthesia providers? 

1. Completely unaware 
2. Somewhat unaware  
3. Somewhat aware  
4. Very Aware 

2. How often does the topic of drug diversion in anesthesia providers cross your mind? 
1. Rarely (less than once in 6 months). 
2. Sometimes (at least once in the last month)  
3. Often (at least once a week) 
4. Frequently (daily) 

3. How aware are you that being an anesthesia provider is an independent risk factor for 
dying of drug related causes?  

1. Completely unaware 
2. Somewhat unaware 
3. Somewhat aware 
4. Very Aware 

4. Thinking about your loved one (who is an anesthesia provider) Please rate your concern 
about their development of substance use disorder if they become a surgical patient or 
sustain an injury that requires pain management. 

1. Not concerned at all 
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2. Somewhat concerned  
3. Concerned 
4. Very concerned 

5. One of the first signs of SUD and or drug diversion in the anesthesia provider is overdose 
or death. 

1. True 
2. False 

6. List as many signs and symptoms of drug diversion as you can think of. 
7. How would you rate your knowledge of signs and symptoms of drug diversion and 

substance use disorder in the anesthesia provider? 
1. Not very knowledgeable 
2. Somewhat knowledgeable  
3. Very knowledgeable 

8. I was included in education specifically related to the topic of drug diversion/substance 
use disorder AND the anesthesia provider during my loved one’s training. 

1. Yes 
2. No 

9. My preferred format for learning about drug diversion in anesthesia providers is: 
1. In person 
2. Computer based training  
3. Conferences 

10. Education on drug diversion specific to anesthesia providers should be required by the 
employer. 

1. Strongly Disagree 
2. Disagree  
3. Agree  
4. Strongly Agree 

11. How frequently should drug diversion education specific to the anesthesia provider be 
offered? 

1. Never 
2. One time is sufficient  
3. Every 5 years 
4. Every 2-4 years  
5. Every year 

12. It is important for friends and family to be educated on the inherent risk of drug diversion 
and substance use disorders in the anesthesia provider. 

1. Strongly Disagree 
2. Disagree  
3. Agree  
4. Strongly Agree 

13. Educating me as a plus one is likely to protect my loved one (who is an anesthesia 
provider) from drug diversion and substance use disorder. 

1. Strongly Disagree 
2. Disagree  
3. Agree  
4. Strongly Agree 
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14. If you suspect that your loved one (who is an anesthesia provider) is diverting or has 
substance use disorder, select your most likely action. 

1. AANA Helpline 
2. Contact a Colleague of your loved one  
3. Contact HPSP 
4. Contact a trusted friend 
5. Tell a supervisor of your loved one Contact a private rehab facility 
6. Contact their personal healthcare provider 

      
PLUS ONE - POST-EDUCATION SURVEY 
 
 

1. Did this education increase your awareness of the inherent risk of drug diversion and 
substance use disorder in the anesthesia provider? 

1. Yes 
2. No 

2. How aware are you that being an anesthesia provider is an independent risk factor for 
dying of drug related causes? 

1. Completely unaware 
2. Somewhat unaware  
3. Somewhat aware  
4. Very Aware 

3. Thinking about your loved one (who is an anesthesia provider). Please rate your concern 
about their development of substance use disorder if they become a surgical patient or 
sustain an injury or illness that requires pain management. 

1. Not concerned at all 
2. Somewhat concerned  
3. Concerned 
4. Very concerned 

4. Often, one of the first signs of SUD and or drug diversion in the anesthesia provider is 
overdose or death. 

1. True 
2. False 

5. List as many signs and symptoms of drug diversion as you can think of. 
6. After the educational event, how would you rate your knowledge of signs and symptoms 

of drug diversion and substance use disorder in the anesthesia provider? 
1. Not very knowledgeable  
2. Somewhat knowledgeable  
3. Very knowledgeable 

7. Select the most impactful protection for your love one as an anesthesia provider against 
drug diversion and substance use disorders. 

1. Automated dispensing cabinets 
2. Cameras in the OR 
3. Chart audits 
4. Educational events 
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5. Increased awareness of inherent risk and social support from your colleagues and 
plus ones 

6. Testimonials 
7. Threat and loss of licensure and employment  
8. Two person wastes 

8. Select the 2nd most impactful protection for your loved one as an anesthesia provider 
against drug diversion and substance use disorders.  

1. Automated dispensing cabinets 
2. Cameras in the OR 
3. Chart audits 
4. Educational events 
5. Increased awareness of inherent risk and social support from your colleagues and 

plus ones 
6. Testimonials 
7. Threat and loss of licensure and employment  
8. Two person wastes 

9. Education on drug diversion specific to anesthesia providers should be required by the 
employer. 

1. Strongly Disagree 
2. Disagree  
3. Agree 
4. Strongly Agree 

10. How frequently should drug diversion education specific to the anesthesia provider be 
offered? 

1. Never 
2. One time is sufficient  
3. Every 5 years 
4. Every 2-4 years  
5. Every year 

11. It is important for friends and family to be educated on the inherent risk of drug diversion 
and substance use disorders in the anesthesia provider.  

1. Strongly Disagree 
2. Disagree  
3. Agree 
4. Strongly Agree 

12. Being educated as a plus one is likely to protect my loved one (who is an anesthesia 
provider) from drug diversion and substance use disorders.  

1. Strongly Disagree 
2. Disagree  
3. Agree 
4. Strongly Agree 

13. If you are a loved one of an anesthesia provider, and are concerned about them having 
substance use disorder or diverting, select your most likely action.  

1. AANA Helpline 
2. Contact a Colleague 
3. Contact HPSP 
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4. Contact a trusted friend 
5. Tell a supervisor 
6. Contact a private rehab facility 
7. Contact your personal healthcare provider 

 
Providers and Plus Ones 3 Month Survey 

Providers and Plus Ones  
Questions Scale 

Did this education increase your awareness of the inherent risk of drug diversion 
and substance use disorder in the anesthesia provider?  (Q1)  

 Yes 

 No 

In the past 3 months, I have had increased thoughts and/or conversations about the 
inherent risks of drug diversion and substance use disorder in the anesthesia 
provider. (Q2)  

 Disagree 

 No Change 

 Agree 

How would you rate your knowledge of signs and symptoms of drug diversion and 
substance use disorder in the anesthesia provider?(Q3)  

 
Not very 

knowledgeable 

 
Somewhat 

knowledgeable 

 
Very 

knowledgeable 

I found the in-person education event was worth my time. (Q4)  

 Strongly disagree 
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 Disagree 

 Agree 

 Strongly agree 

It is important for friends and family to be educated on the inherent risk of drug 
diversion and substance use disorders in the anesthesia provider. (Q5)  

 Strongly disagree 

 Disagree 

 Agree 

 Strongly agree 

Educating a plus one is likely to protect anesthesia providers from drug diversion 
and substance use disorder.(Q6)  

 Strongly disagree 

 Disagree 

 Agree 

 Strongly agree 
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APPENDIX F 
 

Initial Review Synthesis Table: Adapted from Evidence-Based Practice in Action  
Guidelines, Reviews, and Other Literature  

Citation  Critique: Type of 
Evidence/Limitations  

Scope  Relevant 
Findings  

Other  

Taylor, L. 
(2020)  

 Review of evidence-
based protocol   

 Identification/ 
awareness  

Addresses need 
for identification 

with 
occurrences of 

accidents, 
injuries, 

consequences 
to anesthesia 

practice  

 Key Words: 
Prevention, 

Substance abuse, 
Substance Misuse  

 Wright et al. 
(2012)  

Overview  Opioid abuse among 
CRNAs and 

Anesthesiologists  

Incidence, 
causes, 

Identification, 
treatment, 
Reentry, 

Prevention  

Key Words: 
Addiction, 

anesthesiologist, 
nurse anesthetist, 

opioid dependency, 
substance abuse  

Fan et al. 
(2019)  

Scoping review of 
contributors and 

safeguards.  

What clinical units/health 
professionals/stages of 
medication use were 

commonly discussed.  
Identified contributors to 

diversion.  
Safeguards described for 
prevention or detection.  

Drug diversion 
is a serious and 
urgent concern. 

Requires 
immediate 
attention to 

mitigate harm. 
Hospitals have 

not fully 
implemented 
safeguards.  

Large scope, 
includes/discusses 

diversion from 
accessing through 

shipping to end users 
administering 
mediations.  
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Bryson, E 
(2019)  

Review/Commentary  Overview of ACP and 
drug diversion  

Primary 
prevention is 
difficult, may 
have genetic 

disposition. Pre 
employment 
drug screen.  
Anesthesia 

trainees should 
be educated 

early and focus 
on inherent risks 

of providing 
anesthesia and 
likely outcomes 

of diversion  

Specifically talks 
about educational 

programs combined 
with open discission 

and including a 
speaker in recovery 
who has survived.  
Talks about keen 

sense of 
observation.  

Ballester et al. 
(2021)  

Systematic Review  Review effective 
universal family 

programs (Strengthening 
Families Programs)  

Make recommendations 
for research into 

universal family-based 
prevention   

Positive 
evidence to 

support the use 
of universal 
family-based 
prevention 

strategies in the 
reduction of 
alcohol and 

other substance 
use in social 

context through 
multi-component 

approaches.  

Limitations evaluation 
of the results 

depending on the 
assessed risk of bias, 

they did not use a 
standard 

questionnaire.  
Protocol was not pre-

registered with 
Campbell 

Collaboration  

Foxcroft & 
Tsertsvadze 

(2011)  

Cochrane Systematic 
Review  

12 randomized controlled 
trials that examined the 
effectiveness of family‐

based universal 
programs for the 

prevention of alcohol 
misuse in young people  

positive effects 
of family‐based 

universal 
programs for the 

prevention of 
alcohol misuse 
n young people  

Two studies, each 
with a large sample 

size, reported no 
effects  
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Berge et al. 
(2012)  

Article/review  Overview of diversion at 
Mayo Clinic, illustrative 

vignettes  

Addicted HCW 
are diverting 
from facilities 

and pose a risk 
to their patients, 
employers, co-
workers, and 
themselves  

Operationalization of 
drug diversion 

prevention/detection 
at Mayo.  
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 Research  
Citation  Subjects  Design/ 

Methods  
Outcomes  Relevant Results 

and Findings  
Limitations/Comments  

 Hulme, S., 
Bright, D. & 
Nielsen, S. 

(2018)   

 Diversion for 
non-medical 

use  

 Systematic 
review and   

Meta-analysis  

Drugs for 
NMU primarily 

sourced by 
end-users.  

Opioids, sedatives 
and stimulants 

sourced through 
informal 

exchanges.  

 Focuses on diversion 
of meds prescribed to 
another rather than 

diverted by provider.  
Broad scope, 

inadvertent omission of 
key literature.  

Meta-analysis – data 
was derived from 
studies that used 
different survey 

nstruments limits ability 
to estimate prevalence 

of pharmaceutical 
sourcing and diversion.  
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 Schaefer, 
M. & Perz, 
J. (2014)  

 Infections from 
drug diversion  

 Retrospective 
review  

Revealed gaps 
in prevention, 
detection, and 
response to 

drug diversion 
in U.S.  

 The incidence is 
likely higher. HCW 

left job 
where  suspected, 

able to gain 
employment 

elsewhere. Hard to 
track.  

 Does not address 
education.  

Likely underestimate of 
the burden of infections 

from diversion by 
HCW.  

Does not adequately 
reflect the frequency of 
diversion by HCW or 

other harms due to this 
act.  

Warner et 
al.  

Anesthesiology 
residents  

Matched 
Cohort 

analysis  

Attributable risk 
conferred by 

SUD.  
Odds ratio 

estimates for 
survival and 

adverse 
training 

outcomes from 
7.9-34.6.  
Indicates 
profound 

consequences 
for personal 
safety and 

further training  

Risk factors:  
Male  

Trained in the US  
Attributable risk of 
SUD to adverse 
outcomes during 

and after residency 
include death, 

adverse medical 
license actions 
substantially  

Missed cases of SUD.  
Insufficient information 
on treatment residents 
with SUD received that 

could be of interest.  
National death index 

does not provide 
enough information on 
cause of death, could 

be of interest.  
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Welliver et 
al. (2012)  

Case reports  Review and 
categorization 
of patterns of 

abuse 
“thematic 
analysis 

methodology”  
1. common 
patterns of 
propofol 
abuse  

2. do they 
reflect 

dependence 
potential.  

Demographics  
Propofol 
access  

Regimens of 
abuse  

Underlying 
psychological 

unrest.  
Prior drug 

abuse  
Subjective 
feelings or 
effects and 
outcomes.  

HCP are 
disproportionately 

represented in 
these cases. 
Hospital drug 

diversion is the 
most frequent 

access to obtain 
propofol.   

All cases showed 
performance 

deterioration and 
50% resulted in 

death.  

Inconsistencies in 
disclosed reports.   

Full pattern prevalence 
and analysis not 

possible partially due to 
high death rate.  
Death rates begs 

question of overdose vs 
suicide due to abuse no 

longer able to be 
hidden.  

   
Supplemental Evidence   

(not meeting inclusion criteria but supplementing content and literature review)  
Citation  Type of 

Evidence  
Scope  Supplemental 

Information  
Comments/Other  

 Berge, K. 
& Lanier, 

W. (2014)  

 Editorial on 
above Schaefer 
& Perz article.  

 Cost/Benefit 
analysis of 

prevention and 
detection  

 Addresses cost of 
diversion.  

 Commentary, but includes 
facts  

 Ventura, A. 
& Bagley, 
S. (2017)  

  

 Commentary  
  

 Guidelines to 
engage family in 

prevention.  
  

 Family/central role in 
prevention, development 
and prognosis of SUD  

  

 Family members on 
periphery, overlooked by 

current health care systems  

Bryson, E. 
(2014)  

Chapter in 
textbook  

Recognition 
through 

education  

Signs/symptoms  
Financial implications  

Includes full scope of 
education but no mention of 

family.  
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APPENDIX G 
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