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Preface 

My interest in working in substance abuse started after I graduated from psychology Chile. 

Before, I only had theoretical knowledge about it. I had the opportunity to work as a clinical 

psychologist in a public specialist mental health clinic in the unit of substance abuse, an 

experience that would change many things for me. 

This center is based on and has strong advocacy for a community health model I felt 

overwhelmed after my first days: patients were extremely deteriorated and in unimaginable 

social vulnerability contexts. Moreover, we had to work with minimum resources. For several 

months I thought, “there is nothing I can do here,” “I have no way to help.” I was feeling 

hopeless for them—and for me, in my role. However, I started to notice that the sentiment of 

hopelessness came from me and my position of privilege in a highly unequal society, as it is 

Chile. The users did not share my frustration. I realized there was a lot of hope in them, 

although from my clinical judgment, “there was not much one could do.” But then I 

understood that change for them did not mean completely stop using drugs; it meant to make 

a change so they could enjoy a better life, a life that had meaning, projects, dreams. I decided 

to start the master’s in International Community Health to learn skills and tools so one day I 

could contribute with research and policies that could translate in helping them achieve those 

changes. 

Harm reduction initiatives are so important because they recognize the person behind the 

sigma, the pain, the exclusion, the lack of opportunities, and the lack of hope. It means 

saying, “What do you need?”, “How can we help in that?”, “How can we (users and staff) 

help in making your life better for you?” It means recognizing the other human being and 

their right to have the best possible life. Doing my research in take-home naloxone has been a 

fantastic opportunity to learn more about non-judgmental, collaborative, user-centered, and 

community interventions. 
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I would like to dedicate this work to the users of drugs who have lost hope, who have been 

told, or have felt their lives are not relevant. I hope this is a small contribution to a future 

where everyone feels their lives worth to be saved. 

 

“Any approach to drugs has to be based on protecting health and human rights.  

It’s not about combating drug misuse— 

it is about respecting people as human beings.”  

— Naomi Burke-Shyne, executive director of Harm Reduction International (1) 
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Abstract 

Background: Opioid overdoses (ODs) are a significant cause of preventable deaths. Norway 

has one of Europe’s highest overdose mortality rates. Take-home naloxone projects (THN) 

have been developed to distribute and train bystanders to use naloxone, a safe and effective 

antidote to reverse opioid ODs. Norway launched its THN project in 2014, becoming one of 

the first countries to implement such intervention at a national and multi-site level, with 

secure government funding. 

Objectives: The main objectives were (1) to explore and describe the distribution and use of 

THN and (2) to describe the characteristics of opioid users in the THN project in Norway. 

Methods: This is a retrospective cohort study using a convenience sample of volunteers who 

participated in Norway’s THN project between 2014 and 2018. Data was obtained from 

questionnaires filled by THN users at training and when freely requested a THN refill. A total 

of 3,621 answers were collected. Descriptive statistics were used to explore spray 

distribution, demographic characteristics of users, risk factors for OD, and how THN has 

been used. Binary logistic regression was employed to identify factors associated with having 

a high number of THN requests. Paired sample t-test was used to identify if opioid users’ 

actions when witnessing an OD differed after naloxone training.  

Findings: There was a high prevalence of OD risk factors among opioid users, such as 

combination of opioids with benzodiazepines (79%), injecting (68%), and over 10 witnessed 

and experienced ODs (50% and 21%). Factors associated with a high number of THN 

requests were age (OR: 0.96 [95%CI: .94-.99]), over 10 witnessed ODs (OR: 1.91 [1.20-

3.30]), and not being released from prison recently (OR: 4.24 [1.31-13.76]). No decrease in 

taking crucial actions when attending an OD after THN training was found. Most of the 

sprays were used in ODs (65%), which frequently involved polydrug use, depressants in 

particular (37%). The training provided appeared to be effective for the correct use of sprays. 

ODs treated with THN in Norway were successfully reversed in 97% of cases. 

Conclusions: This study, the first examining the first years of THN Norway, supports the 

universal provision of naloxone to reduce mortality by opioid overdose. Large-scale and 

widespread distribution of THN is feasible when implemented under an existing network of 

drug and health services and when it receives sufficient national funding. 

Keywords: Take-home naloxone; opioid; overdose prevention; public health; community 
health.   
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Sammendrag 

Bakgrunn: Overdose er en hyppig dødsårsak blant opioidbrukere, Norge er blant landene i Europa 

med høyest dødelighetsrate. Som et sentralt virkemiddel for å redusere dødeligheten av 

opioidoverdoser (ODs) har det de siste tiårene blitt igangsatt prosjekter med utdeling av og 

opptrening i bruk av nalokson (THN), en trygg og effektiv motgift mot opioider, for brukere og 

pårørende. Norge lanserte et prosjekt med utdeling av nalokson i 2014, og var blant de første til å 

implementere dette på nasjonalt nivå med flere distribusjonskanaler og med statlig finansiering. 

Formål: Hovedformålet med studien har vært (1) å undersøke og beskrive distribusjonen og 

bruken av THN-ordningen og (2) å beskrive kjennetegn ved brukerne av THN-ordningen, i løpet av 

de første fire årene med ordningen. 

Metode: Studien er en retrospektiv kohortstudie basert på et bekvemmelighetsutvalg av frivillige 

deltakere som deltok i naloksonprosjektet mellom 2014–2018. Dataene som er benyttet stammer 

fra en spørreundersøkelse som er fylt ut av THN-brukere ved opplæring eller påfyll av nalokson i 

tidsperioden mellom 201–42018. Totalt har 3,621 svart på spørreundersøkelsen. Deskriptiv 

statistikk er brukt til å beskrive distribusjonen av nalokson-spray, demografiske kjennetegn ved 

brukerne, risikofaktorer for OD, og til å undersøke hvordan THN-ordningen har blitt benyttet. For å 

identifisere faktorer relatert til høy etterspørsel av THN er det brukt logistisk regresjon. For å 

undersøke om opplæring i bruk av nalokson påvirker opioidbrukernes handlinger når de overværer 

overdosetilfeller er det brukt paret t-test. 

Resultater: Det ble funnet høy prevalens av risikofaktorer for overdose blant opioidbrukerne, slik 

som kombinasjon med benzodiazepiner (79%), injisering (68%), og ved overværelse eller egen 

erfaring av mer enn ti ODs (50% og 21%). Blant faktorene relatert til høy etterspørsel av THN som 

ble identifisert er alder (OR: 0.96), overværelse av mer enn 10 ODs (OR: 1.91), og ikke å ha blitt 

løslatt fra fengsel nylig (OR: 4.24). Det ble ikke funnet reduksjon i livbergende handling ved ODs 

for de som har fått THN-opplæring. De aller fleste THN ble brukt ved ODs (65%), ofte i 

kombinasjon med sentraldempende midler (37%). Opplæring syntes å være effektiv for riktig bruk 

av nalokson-spray. ODs behandlet med THN i Norge var vellykket i 97% av tilfellene.  

Konklusjon: Denne studien, den første som undersøker de første årene med THN-ordningen i 

Norge, underbygger behovet for et lavterskeltilbud av nalokson for å redusere dødeligheten av 

ODs. Storskala distribusjon av nalokson via flere kanaler er mulig når det implementeres ved hjelp 

av eksisterende helsetjenester og når det er fullfinansiert. 

Nøkkelord: «Take-home» nalokson; opioider; forebygging av overdoser; folkehelse; 

samfunnsmedisin.  
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1. Introduction  

1.1. Background 

Substance abuse consequences are detrimental at an individual, familial, and community 

level. Along with significant psychosocial challenges, the use of legal and illegal drugs may 

involve severe and adverse health outcomes for the user, such as injuries, non-communicable 

and infectious diseases, and mental health comorbidities, among others (2, 3).  

In this regard, substance abuse is a significant cause of disease burden globally (2). In 

2017 alone, there were 585,000 estimated premature deaths and 42 million years of healthy 

life lost (DALYs) attributable directly or indirectly to the use of drugs (4), which represents 

an increase of 17% throughout the past decade (3). Most of the disease burden is among 

males, reaching 72% of all drug-related deaths by substance abuse disorders (SUDs) and 70% 

of the DALYs (3, 4).  

1.1.1. People Who Inject Drugs 

Outcomes on health as a consequence of using drugs differ considerably depending on the 

substance. Most countries and international bodies have classification systems to describe the 

risks and dangers of drugs. However, authors like David Nutt have argued that such 

categorizations lack methodological transparency and are arbitrary (5). Nutt and collaborators 

developed a scale to evaluate the harm of substances based on three dimensions: physical 

harm, dependence, and social harm. These dimensions were subdivided and described in 

categories, generating a 16-category matrix. Then the authors asked teams of experts to 

assess, based on evidence, different substances for every category of the matrix (5, 6). Heroin 

was placed as the second most harmful substance on the scale after alcohol (6). An important 

contributor to heroin’s high harm score is injecting, the most frequent administration route 

(5).  
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People who inject drugs (PWID) were estimated to be 15.6 million (95% CI 10.2-23.7 

million) worldwide by 2017 (7). Injection as a route of administration is a significant public 

health concern since injecting drug users (IDU) are a population that exhibits a higher risk of 

contracting blood-borne infections (HIV, HBV, and HCV) and bacterial and fungal infections 

through the sharing of contaminated needles, syringes, and other drug paraphernalia (8, 9). 

Furthermore, IDUs are prone to experience homelessness, arrest, incarceration, and sex work, 

which often lead to marginalization and stigmatization, and creates barriers to access public 

health services (3, 10-14). Finally, although PWID’s mortality and morbidity vary across 

countries, populations, psychosocial factors, and substances, they unequivocally present an 

elevated risk of death compared to the general population (8, 15-20). The most common type 

of substance administered by injection are opioids (3). 

1.1.2. Opium, Opiates, and Opioids 

Opium is the term used to describe the coagulated juice of the opium poppy, a flowering 

plant of the Papaver somniferum species, which grows in several countries with moderate 

climates (21). 

The naturally occurring alkaloids that can be extracted from opium, such as morphine, 

codeine, and thebaine, receive the name opiates. Here their semi-synthetic derivatives can 

also be found: heroin, hydrocodone, oxycodone, and buprenorphine (21).  

Opioid refers, strictly speaking, to the semi or full synthetic derivates with similar effects 

to those of morphine. However, opioid is also used to name synthetic pharmaceutical opioid-

based painkillers used in trauma, surgery, and cancer pain, such as tramadol, fentanyl, and 

others (21-23). Nevertheless, opioid is a term commonly and informally used to describe 

opiates and their synthetic analogs.  

There are three types of opioid receptors in the human body. They trigger the brain reward 

systems and produce analgesia by decreasing pain transmission in the body (22, 24, 25). 
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When used for non-medical analgesic purposes, psychological desired effects include a sense 

of well-being, euphoria, contentment, relaxation, and detachment from emotional and 

physical distress (21). The opioid receptors are located in critical parts of the body, such as 

the respiratory center in the brain, the intestines, and peripheral neurons. That means that the 

use of opioids also affects other essential body functionality, which may trigger suppression 

of breathing, constipation, and a sensation of warmth (24, 25). 

Opium extracts have been used for therapeutic and recreational purposes for thousands of 

years, with records dating back to 3,400 BCE (26). Morphine was the first opiate to be 

isolated in 1803-1805, with its commercialization starting 50 years later for medical and non-

medical practices (27). In 1874, the first semi-synthetic opioid, heroin, was synthesized. By 

1895–1898, the pharmaceutical company Bayer began producing and selling 

diacetylmorphine (heroin) as an over-the-counter cough suppressant that supposedly worked 

without morphine’s side and addictive effects. This event marks the beginning of an era of 

fast development and widespread distribution of opioids for medical purposes (28, 29).  

 Opiates and opioids diverge in onset, length of action, potency, and amounts required to 

produce the same action (25). Chronic use of opioids may generate tolerance and 

dependence. Tolerance refers to the decreased response of the body to the drug, leading to 

users requiring a higher amount of the same substance (or a more potent substance) to 

produce similar effects (23, 25). Opioid dependence is a medical state where the user presents 

an impaired capability to control its use despite harm or negative consequences (30, 31).  

1.1.3. Opioid Overdoses and Risk Factors 

People that use opioids are at risk of having an overdose. Opioid ODs are triggered when 

the effect of the substance on the brain’s respiratory center leads to apnea, myosis, and 

stupor. A severely reduced respiration rate results in hypoxemia and may cause cerebral 

hypoxia and impaired consciousness (24). Cardiac arrest is a late complication of opioid OD, 
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which may lead to death (24, 25). Risk factors for medical and non-medical opioid ODs 

include age, comorbid mental and medical disorders, psychological and social stress, and 

history of SUD, the latest being the single strongest predictor (32-34). Correspondingly, 

experiencing a non-fatal OD is associated with subsequent OD mortality in a dose-response 

relationship (35). 

People who inject are more likely to experience an overdose (36, 37). Although injecting 

as route of administration is becoming less prevalent, mortality among IDU remains high (20, 

38). In fact, PWID have an increased risk for fatal and non-fatal overdoses compared to other 

opioid users who do not inject (38, 39).  

Polysubstance use, that is, combining different drugs, is linked to an increased risk of 

overdose and death. This is especially true for mixing opioids with other central nervous 

system (CNS) depressants such as alcohol and benzodiazepines (38, 40). More recently, 

individuals starting opioid maintenance treatment (OMT) have also been considered to be at 

risk because of diverting opioid substitution medication (OSD) for misuse (36, 41, 42). 

Apart from the type of substances used or routes of administration, there are determined 

individual and situational factors that can increase the likelihood to experience an overdose 

and, consequently, death by overdose. People who interrupt or completes a detoxification 

process or are discharged from a drug-free treatment are more likely to experience an 

overdose (36, 43, 44). Similarly, imprisoned people is also at greater risk of overdosing after 

release (36, 45, 46). The mechanism operating in both situations is that a period of abstinence 

leads to a loss of tolerance, and at the moment of restarting the use of opioids with a known 

dose, they unexpectedly overdose (38, 47-49). 

The location of the overdose can also be a risk factor. People who use drugs (PWUD) in 

private places such as consumption houses can die if everyone inside is consuming and no 

one is able to call emergency services, or if the place is difficult to locate. Similarly, when 
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opioids are used alone, there may be nobody around who can call emergency services (50-

52). 

1.1.4. The Opioid Pandemic and Current Situation 

The 20th century saw the invention of synthetic opioids in new attempts by scientists to 

create non-addictive forms of it; this resulted in dozens of new substances such as 

oxymorphone, oxycodone, meperidine, methadone, and buprenorphine (53). Some of these 

substances are several times more potent than morphine, such as fentanyl (100 times more 

potent) or carfentanil (10,000 times stronger than morphine), both created by Paul Janssen 

and Janssen Pharmaceutica (now part of Johnson & Johnson Company) (54). 

During the 1970s and 1980s, products with fentanyl and equivalents entered the North 

American and European illicit drug markets (55). Since 1990 the world has been affected by 

an unprecedented and steady increase of misuse and overuse of opioids and opioid-related 

deaths, especially in North America and Europe, with some health bodies referring to it as 

“the opioid pandemic” or “opioid crisis” (25, 56). The first “death wave” of the opioid crisis 

is explained by an increase in prescription opioids in earlies 1990s (56), mainly because the 

pharmaceutical companies reassured the medical community there was no risk of developing 

dependence on opioids painkillers (57, 58). One of the most notable cases involved Purdue 

Pharma LP. Purdue introduced OxyContin (oxycodone) in 1996, which marketed 

aggressively in the North American market, lying about its addictive effects. Later, 

OxyContin was identified as one of the main contributors to the start of the epidemic in the 

United States (59, 60). In 2020, Purdue pleaded guilty to charges for its contribution to the 

addiction and deaths related to opioids in North America, agreed to pay over 8 billion US$, 

and will cease its operations (61, 62). The “second death wave” in North America began in 

2010 and involved an increase in heroin deaths (56, 63). In 2013 deaths involving overdose 
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of illicitly manufactured fentanyl significantly increased (56, 64), what was called “the next 

wave” in the opioid crisis by the United States Congress (65). 

As previously stated, there were 585,000 estimated deaths due to substance abuse in 2017 

(4). Of these deaths, around 50% corresponds to liver cancer, cirrhosis, and other chronic 

liver diseases related to HCV, which remains mostly untreated among PWID. Another 28% 

of these were directly linked with SUD, that is, 167,000 deaths; 111,000, or 66%, were 

attributable to opioids (3). This means that from the 585,000 drug-related fatalities registered 

in 2017 worldwide, almost one in five, are directly attributable to the use of opioids, 

representing an increase of 71% in the period 2008–2017 (3, 66). 

The current global crisis on opioids is attributed mainly to illegally manufactured fentanyl, 

fentanyl analogs, and tramadol (25). Pills and powders containing fentanyl analogs are 

dangerous when sold as street heroin because of the variability in quantity and potency. The 

opioid crisis is present on all continents. Fentanyl analogs contamination has been found in 

cocaine, MDMA, and amphetamine in Asia, Europe, the Americas, and Oceania (25, 67). In 

North and South America, Oceania, and Asia, fentanyl and its analogs currently represent the 

most significant threat, while in the Middle East and Africa, tramadol and codeine derivates 

are more commonly found. In Europe, the main concern remains heroin, but reports of 

fentanyl, methadone, and buprenorphine involvement in overdoses have significantly 

increased (25). 

In 2018, 10.3 million people aged 12 or older had misused opioids in the United States; 

9.9 million referred to non-medical use of prescription opioids (68). Almost 47,000 (14.6 per 

100,000) died due to opioid overdose in the United States that year (3). 

Overdose mortality in Europe in 2017 was 22.6 deaths per million (69). While a large 

proportion of deaths occurred in the United Kingdom (34%) and Germany (13%), the highest 

rates are reported from Northern Europe (69). However, comparisons between countries 
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remain challenging because of differences in information quality, resources, identification 

and coding, quality of postmortem investigations, forensic capacities, and toxicological 

capabilities. In 2017 there were 1.3 million high-risk opioid users in Europe (70). 

1.1.5. Use of Drugs in Norway 

In Norway, the most used illegal drug is cannabis, according to information by the 

Folkehelseinstituttet (FHI) and Statistisk sentralbyrå (Statistics Norway) (71). Among people 

between 16 and 64, 4%–5% say that they have consumed cannabis in some form during the 

past 12 months. This trend remained stable between 2012 and 2017 (71). Among the 

stimulant class, cocaine and amphetamines have also remained stable for the same period 

(2.2% and 0.3%, respectively). MDMA/ecstasy, however, increased from 0.5% in 2014 to 

above 2% in 2017 (71, 72). 

The exact number of opioid users in Norway is uncertain (71). Estimations by FHI show 

that between 2010 and 2012, there were 9,000 high-risk opioid users (CI 6,700–14,000) (71, 

73). Estimations about PWID for 2016 considering a three-year average showed that there 

could be 8,700 (CI 7,400–10,500) people injecting in Norway (Figure 1) (71). 

Figure 1 

Estimated IDUs in Norway (2004–2016) 

 
Notes. 95% Confidence intervals in dotted lines. Source: Folkehelseinstituttet (56). 
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Between 1996 and 2018, on average, 274 people have died per year for causes related to 

the consumption of drugs in Norway (74). Compared to European countries, Norway has one 

of the highest mortality rates due to the use of drugs, with opioids playing a significant role 

(Figure 3) (75). 

Figure 2 

Drug-Induced Deaths in Norway (1996–2018)  

 
Source: Opioidrelaterte dødsfall 2000–2017 (76). 
 
 

Figure 3 

Drug-Induced Deaths per Million in Selected European Countries 

 
Notes. Comparing drug-induced deaths across countries is difficult due to coding, coverage, and underreporting in certain 
countries. Source: European Drug Report 2017 (75).  
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1.1.6. Public Policy and Interventions 

Substance use disorders often take the course of a chronic and relapsing dysfunction with 

complex multifactorial biological and psychosocial mechanisms of evolvement (77). 

However, in many countries, the use of drugs and their outcomes are seen as a public safety 

and criminal justice matter. It is not infrequent that ministries of interior, justice, or defense 

handle the responses to drug use disorders without public health agencies’ involvement. 

Evidence shows that exclusive law-enforcement strategies are neither an adequate response to 

drug use and SUDs nor cost-effective (77). 

Health interventions have traditionally emphasized an abstinence-based model of 

treatment (78). The traditional model’s main components are the need for total abstinence, 

relapse prevention, and skill-building. However, many drug users who do not desire to 

maintain abstinence are left out in this approach (78). In 2007, of the 22 million drug users in 

the US, only two million looked for treatment; at the same time, 75% of all alcohol and drug 

programs offered abstinence as the only goal. Once in treatment, dropout rates are as high as 

85% (78, 79). Some authors consider that the traditional approach has failed in reducing the 

use of drugs, their effects, and mortality and that this is a consequence of requiring total 

abstinence while paying little attention to the people’s actual needs and contexts (80). The 

harm reduction approach has emerged as an alternative model. 

1.1.7. The Harm Reduction Approach 

Interventions that aim to reduce the harm of drug use can be traced back to the 

prescription of heroin and morphine to people dependent on opioids in the United Kingdom 

in the 1920s and the introduction of methadone maintenance in the United States in the 1960s 

(81). Nevertheless, harm reduction became a common concept in public health only in the 

mid-1980s under the HIV infection epidemic among drug users (82). The WHO 
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recommended harm reduction policies for the first time in the 1970s for its broader, more 

specific, and more realistic goals (81, 83).  

No official definition of harm reduction exists; however, it generally refers to policies, 

programs, and practices that aim to reduce the adverse health, social and economic 

consequences of using drugs (81, 84, 85) under a non-judgmental and non-coercive provision 

of services considering that the use of drugs is ubiquitous to human society (86, 87). 

Furthermore, harm reduction advocates see PWUD as key actors in reducing drug harms and 

seeks to empower them as agents of change and active members in policy decision-making 

bodies (86). 

The first contemporary harm reduction initiative took place in the Netherlands in the 

1980s and involved local and community efforts to provide needle exchange in the injecting 

communities hit by the HIV epidemic (80). From this first point, programs developed to more 

complex services depending, among other factors, on the region and cultural and societal 

attitudes towards the use of drugs. Today harm reduction initiatives include but are not 

limited to: clean syringe access, supervised injection facilities, opioid maintenance treatment, 

and opioid overdose prevention (80, 81). 

International guidelines now recommend a combination of pharmacological and 

psychosocial measures to address opioid-related disorders. While psychosocial techniques 

vary, considerable and consistent evidence shows that OMT that is, administering full or 

partial opioid agonists (methadone or buprenorphine), is the most effective approach to 

prevent the emergence of withdrawal symptoms and craving in order to achieve determined 

treatment aims (84, 85, 88, 89). The European Monitoring Centre for Drugs and Drug 

Addiction (EMCDDA) presents the harm reduction approach as a “combination 

intervention,” a package of programs tailored to the local setting and need that may combine 

OMT, needle substitution and exchange, consumption rooms, counseling services, peer 
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responses, and lobby for policy change. More recently, peer distribution of naloxone among 

PWID has also become a relevant harm reduction intervention (81).  

1.1.8. Naloxone 

Naloxone is a medication that counters the effects of opioids, such as respiratory 

depression (36). Developed by the Japanese company Sankyo in 1961, it was approved by the 

U.S. Food and Drug Administration for opioid use treatment in the United States in 1971 

(90). Naloxone is a μ-opioid antagonist that, thanks to its ability to compete and control the 

specific opioid receptor, can reverse opioid effects by preventing opioid metabolites from 

influencing the receptor’s normal functioning (36). 

Naloxone produces effects only if opioids have been used. Intravenous injection of 

naloxone can increase respiratory rate within two minutes after administration and four 

minutes when administered intramuscularly or subcutaneously (36, 91). A rapid reversal of 

opioid effects by naloxone can precipitate acute withdrawal syndrome. Therefore, nausea, 

stomach cramps, muscular tension and spasms, insomnia, vomiting, sweating, tachycardia, 

hyperventilation, increased blood pressure, trembling, and aggressive behavior can appear. It 

is also possible that the person re-enters respiratory depression since naloxone has a shorter 

half-life than some opioids that may cause the overdose (36). 

Evidence has consistently shown that naloxone is a safe medication to revert opioid 

overdoses and is not known to cause harm when it is administered in typical doses to opioid 

users (92). For this reason, and due to its quick absorption into the bloodstream and onset of 

action, naloxone became the standard clinical practice in emergency settings and pre-hospital 

emergency care (36).  

1.1.9. Take-Home Naloxone 

Calls for broader use of naloxone outside formal medical and pre-emergency care started 

to emerge in the early 1990s. The first direct call for providing the antidote directly to opioid 
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users and their family members came at the Third International Harm Reduction Conference 

in March of 1992 (36, 93, 94).  

The take-home naloxone interventions are programs that train bystanders to respond to an 

overdose with naloxone. The pieces of training provided are often brief and typically cover 

how to prevent an overdose, recognize the signs of an overdose, effectively intervene in the 

event of an overdose, and monitor the victim afterward (95). 

The first take-home naloxone provision took place in Cook County, Illinois, which 

includes the city of Chicago, in the fall of 1996. The steady growth in demand required that 

the initiative was converted into a formal program with standardized training in 2001 (96). 

Introductions of naloxone followed in Berlin, Jersey, and the Italian cities of Turin, Bologna, 

and Padua in the 1990s (36). Notably, Turin may have started a largely undocumented early 

community-based naloxone provision as early as 1991 (97, 98). Other early THN 

interventions occurred at a community level in the US cities of New York, San Francisco, 

and Baltimore (99). 

The first state-wide THN scheme was offered in Massachusetts in 2008 in which, after 15 

months, 385 participants took naloxone training and intranasal device (100). In 2014, WHO 

recommended that “people likely to witness an opioid overdose should have access to 

naloxone and be instructed in its administration […]”. The WHO decided to give a strong 

recommendation for THN despite the low quality of evidence available at the moment for its 

evident potential for saving lives and low risk of adverse effects but acknowledged that 

although it is feasible in most settings, prescription regulation in some countries could be a 

barrier for its implementation (24). 

Initially, take-home naloxone initiatives targeted the population who is more likely to 

witness an overdose, that is, people who use opioids. This group is especially relevant 

considering that they have a 50%–70% lifetime risk of experiencing an overdose and that 
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they are highly likely to become bystanders of an overdose (101, 102). During the 1990s, it 

became clear that most opioid overdoses occurred inside private homes instead of open 

public places or the street. This meant that peers, partners, and other family members were 

the most likely to be the firsts to intervene in an OD (103-106) and, therefore, were included 

as a target population (36). Another group that started to be considered for naloxone 

distribution within THN programs was staff from institutions and organizations that work 

with drug users, particularly first responders such as ambulance, fire, police, and other law 

enforcement staff (36, 107). 

Interest in developing non-injecting routes of administration of naloxone started after the 

HIV pandemic due to the infection risk. A non-injecting naloxone format would also help to 

expand its coverage. The first exploration of intranasal naloxone as an alternative to injection 

or subcutaneous routes occurred in 1994, and one of the projects took place in Chicago the 

same year (36, 108). Several studies, including randomized controlled trials, have shown that 

intranasal administration is a viable and safe alternative to intravenous naloxone (109-112). 

Despite this, when the EMCDDA published its report on naloxone distribution in Europe in 

2016, it stated that non-injectable formulations were still under investigation, and results 

remained inconclusive on the optimal dosage in community-based administration (36). By 

now, more pharmacokinetic studies have been conducted, adding more evidence on the 

properties of intranasal naloxone (113, 114), including one from NTNU in Norway (115). In 

2015, the US’s FDA approved the first intranasal naloxone for opioid overdose consisting of 

a 4mg dose, which became available in 2016 (116). 

1.1.10. National THN Projects 

The first national-level scheme to provide naloxone took place in Scotland in 2011 (100, 

117). The Scottish National Naloxone Programme (NNP) distributed naloxone in 

community-based services for opioid users, families and peers, and staff from agencies; it 
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was also available for prisoners upon release. The latest official figures show that the Scottish 

NNP has handed out over 58,000 naloxone kits between 2011 and 2019 (50). The next 

initiative implemented at a national level was in Wales, also in 2011 (118). Like the Scottish 

initiative, the Welsh THN Project targets users and staff from community services, prisons, 

low-threshold, and specialized services (51). Since its pilot study, it has relied on injecting 

naloxone, but it started to supply an intranasal version in February of 2019  (118). From its 

launch in 2011, the THN initiative in Wales has distributed 18,378 naloxone kits (51). 

As mentioned earlier, initiatives in Italy were among the first organized naloxone 

interventions in the world when doctors began to train harm reduction staff and prescribing 

naloxone among PWID (98). After the Ministry of Health allowed over-the-counter selling in 

1996, naloxone started to be distributed in low-threshold healthcare settings and harm 

reduction services across the country. The Italian provision of naloxone is not organized 

across a national framework; training exists, but it is not mandatory, and there are a couple of 

regions where there is no access to the medication through health and drug services. As of 

August of 2020, only injectable naloxone kits were offered  (119). Numbers from naloxone 

distribution are difficult to interpret due to the lack of centralized information; however, 

15,000 naloxone vials were distributed between 2014 and 2015 by 57 harm reduction 

services (98). Between 2013 and 2016, pharmacies acquired 62,273 vials for sells to private 

individuals, but no description of how many of these were bought by users exists (98). 

Denmark launched a pilot project in 2010 in Copenhagen. The Danish Ministry of Health 

implemented the Danish National Naloxone Scheme for two and a half years between 2013 

and 2015 in four cities. Then, in 2016 the project was renamed RED LIV and operated in six 

municipalities. Training is provided to opioid users, peers and family members, staff, and 

police. Denmark used pre-filled syringes with atomizer until nasal naloxone was authorized 

in Europe (36, 118, 120). The Danish project has trained over 4,000 people since 2010, but 



 

 

27 
 

several challenges remain in its expansion. A medical doctor must prescribe naloxone and 

supervise the training. This can be delegated to trainers at OMT clinics who receive a four-

hour course. Another challenge is that the government funds the program for short periods of 

time (two or three years at a time) (118). 

Sweden started its naloxone distribution program in 2019, and as of 2020, it was available 

in 13 of 21 regions. Training for laypeople takes 10–15 minutes. It offers nasal and 

intramuscular versions, which must be purchased (nasal naloxone with two atomizers costs 

around €42), but it is included on the Swedish healthcare free-card. Some regions offer 

naloxone at no cost. No figures from this project have been published yet (121). 

Another nationwide THN project is the one in France, which started in 2017 after a local 

trial. Since then, 25,000 kits have been distributed in community and specialist services, 

hospitals, community pharmacies, and prisons. Naloxone kits can be obtained from drug and 

harm reduction services or at pharmacies without a prescription, but it is subsidized upon 

presentation of one. Due to price disagreements between the French State and the nasal 

version manufacturer, this was discontinued, and currently, only the injectable product is 

offered (118, 122).  

1.1.11. Implications of THN Projects for PWUD 

The introduction of projects aiming to distribute and train opioid users in the 

administration of naloxone is a strategy that has implications for the PWUD, their families, 

and their communities. THN projects are based on the harm reduction approach respecting 

their often-overlooked rights. Drug users remain entitled to the right to life, to the highest 

attainable health, social services, privacy, to freedom from arbitrary detention, and to be free 

from cruel, inhuman, and degrading treatment (123). Furthermore, besides the logistical 

advantage of having PWUD as first responders in an OD event, opioid users benefit from it 

by increasing their empowerment and self-efficacy as trained naloxone peer-administrators 



 

 

28 
 

(124, 125). Drug users are often referred to in discriminatory and stigmatizing narratives in 

ordinary daily settings, media, and even in healthcare (126). These narratives imply the idea 

that drug users are not responsible, trustable, or rational persons, and that their social settings 

and connections are wholly negative (124). 

THN projects are public health initiatives that put trust in the people who use drugs, not 

only from a pragmatic position but also from a political one: drug users can be agents of 

change in their lives and communities. This is not a coincidence but an act of empowerment 

among one of the most unseen and underestimated groups of our society.   
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1.2. State of the Art and Knowledge Gap  

It has been explained the background knowledge and principles that give context for the 

implementation of THN projects. Here, the focus is on the latest developments in the 

literature related to opioid overdoses and naloxone distribution that explain this study’s 

relevance. 

As mentioned earlier, overdoses are a significant cause of preventable deaths: Figures 

from the EMCDDA show that 9,138 lives were lost in Europe in 2016, increasing for a fourth 

consecutive year. Most of them are attributable to the use of opioids (69). The same 

international body has consistently reported that Norway has one of the highest mortality 

rates in the continent (127). 

Today, substantial evidence supports that specific characteristics, actions, and forms of 

opioid use constitute risk factors for fatal overdose. Deaths are primarily linked to the 

injection of heroin and polydrug use with CNS depressants, mainly benzodiazepines, alcohol, 

and the non-medical use of OSD and opioid analgesics (36, 37, 40, 69, 128, 129). There is 

also an increased overdose risk after a recent period of abstinence, as it is following prison 

release or discharge from a drug-free treatment, due to the loss of tolerance to opioids (24, 

36, 43-46, 69, 130, 131). Other well-established risk factors are the number of overdoses 

experienced and witnessed (35, 132-134) and using drugs alone (135). 

After the early local and community-based experiences with naloxone in the 1990s and 

2000s, several THN projects emerged in North America, Europe, and Australia (36). Despite 

these achievements and calls from the WHO, UNODC, and EMCDDA for the general 

provision of naloxone (24), most THN programs do not operate at a national level, rely on 

injectable products, and lack secure funding, even in high-income countries (120, 121). 

Moreover, while there is good and systematic evidence about naloxone effectiveness and 

safety in reversing overdoses (38, 136-138), most studies covering THN interventions review 
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projects circumscribed to a few local sites and initiatives outside national mass-distribution 

programs. In McDonald and Strang’s systematic review on THN projects, only five out of 22 

studies had samples of more than 1,000 participants (138). This was reasonable at the time 

since the interventions were relatively recent. However, as time has passed, more THN 

initiatives have been implemented, but research has lagged behind, revealing a significant 

gap in overdose prevention knowledge. 

THN projects must be described and studied in order to understand if they are reaching 

their targeted population, their impacts, challenges, results, and implications. The programs 

in Scotland and Wales (launched in 2011) are two well-established national projects that had 

periodically reported complete data about their experiences, including their participant 

characteristics, risk factors, and outcomes of the overdoses treated with naloxone (50, 51, 

139, 140).  

In 2014, the Norwegian government adopted a national strategy to address the overdose 

situation, including the funding and implementation of a permanent national naloxone 

distribution project (141). Although periodical reports on the use of drugs and opioid-related 

deaths are published in Norway (71, 76, 142, 143), a lack of studies and published research 

about the Norwegian THN project exists. As of 2020, published literature on the Norwegian 

experience came primarily from Madah-Amiri’s doctoral thesis and its linked article 

describing the project’s implementation (144, 145). Madah-Amiri and researchers from 

SERAF have also published an article addressing the distribution and estimated coverage for 

the project’s first year (Oslo and Bergen) (146). The same authors published an article 

exploring naloxone possession in six Norwegian cities in 2019 (147). 

Notwithstanding these valuable and significant efforts, no published studies exist on 

participants’ characteristics, spray usage, and overdose outcomes beyond the article by 

Madah-Amiri et al. covering the first year. Seven years after implementation, there is a lack 
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of research on the Norwegian project. This thesis aims to fill the literature gap regarding 

large-scale THN interventions by providing results from the Norwegian experience. 

1.3. Rationale for Study 

The primary motivation for choosing the Norwegian THN project as the topic for this 

thesis is the possibility to contribute to filling the gap in naloxone interventions knowledge, 

considering the amount and relevance of unpublished data regarding the Norwegian 

experience. 

The absence of a more profound description and exploration of the THN experience in 

Norway affects not only the evaluation of the intervention in the country but also deprives 

international researchers, experts, and agencies, as well as the drug user community and their 

organizations, of evidence that could be important for the development of health strategies 

aiming to safe and improve the lives of drug users abroad. 

While the opioid pandemic takes thousands of lives and devastating families and 

communities worldwide every year, there is an effective tool for mitigating the effects of this 

public, societal, and global health crisis. Although naloxone was patented in 1961, the 

adoption of the antidote outside emergency settings and the development of non-injectable 

products by pharmaceutical companies was remarkably hesitant and slow. 

Undoubtedly, the delay in adopting this life-saving intervention has been influenced by 

political actors and moral judgments on the use of substances, particularly by those with more 

conservative views about the origin and solutions to these issues. As mentioned earlier, 

restrictive and punitive solutions have proved not to generate the desired outcomes. 

Interventions based on the harm reduction approach offer a more compassionate and realistic 

alternative but are fiercely resisted by some groups in many countries. The reluctance to 

adopt care based on the minimization of harm is unfortunately not exclusive to drug use, but 
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it is also present in reproductive and sexual health, the right to die and the end of life, among 

others. 

Moral and ethical questions when considering new interventions are, indeed, of extreme 

importance. At the same time, when evidence indicates that the benefits of health strategies 

significantly outweigh potential negative consequences, it is morally correct to investigate 

their feasibility. In this regard, Norway has taken the lead in implementing new healthcare 

policies that may generate controversy: One of them was the adoption of HIV Pre-Exposure 

Prophylaxis (HIV PrEP) at no cost through the national health scheme in 2016, becoming the 

second country in the world to offer this prevention strategy (148). Similarly, despite having 

a tradition of restrictive policies towards substance use, Norway was one of the first countries 

to introduce THN nationally and at no cost in 2014. Furthermore, in February of 2021, the 

Norwegian government presented its proposal for a drug policy reform endorsing elements of 

the harm reduction perspective under the motto “From Punishment to Help” (149). This 

constitutes—a relatively—early adoption of a social and healthcare-based framework to 

guide public policies in drugs in a context where many countries insist on a harsher punitive 

line. 

THN in Norway was polemic, not only for being a harm reduction strategy but also for its 

implementation. Due to the lack of licensed needle-free naloxone, and in the best interest of 

community health, Norway went for an emergency solution: Adapting a naloxone product 

designed to be injected for intranasal application. This was questioned by some authors who 

cataloged the decision as “improvised,” “imaginative,” and “dangerous” due to the lack of 

pharmacokinetic data from pre-clinical studies results (100). SERAF replied that radical 

conservative evidence-based medical principles could hardly be applied to real-life situations 

and that lack of naloxone represented a larger threat to opioid users than the lack of formal 

approval since evidence on naloxone’s safety was conclusive (150).  
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This study will be an important contribution to the better understanding and evaluation of 

the THN project in Norway and will allow analyses and discussions in relation to other 

national naloxone initiatives.  

More interestingly, publishing these findings could be a significant element in the 

international discussion about THN. Today, these programs are an exception, not only 

because of the lack of resources but also because of the controversies around it: the ideas 

behind THN, how it should be implemented, the consequences of its distribution, among 

others. In addition, the Norwegian project is not a traditional distribution of the antidote, but 

a seven-year experience of national, widespread distribution of naloxone at no cost, relying 

on existing health and drug services and using a locally-adapted product for intranasal 

application under emergency use. In other words, the THN in Norway is meaningful at two 

levels: because of being a harm reduction strategy and because of the scale and conditions of 

implementation. 

Sharing the results from a unique and pioneer implementation in Norway would be 

relevant for the research community and public health experts, but also—and maybe even 

more important—crucial for opioid users in Norway and other countries as it could be 

translated into a life-saving intervention there where there is a strong need for it.   
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1.4. Study Aims and Objectives 

This study and thesis aimed (1) to explore and describe the distribution and use of 

naloxone sprays and (2) to describe the characteristics of the naloxone users during the first 

four years of implementation of the Take-Home Naloxone Project in Norway. 

The specific objectives were to: 

1. Explore and describe the distribution of naloxone sprays in terms of demographic, 

temporal, and location patterns between June of 2014 and May of 2018. 

2. Explore seasonal changes in the distribution of naloxone sprays, including the impact of 

the Summer Distribution Campaigns (SC) in Oslo between 2016 and 2018. 

3. Describe the characteristics of the participants in the program. 

4. Describe specific characteristics of participants who use opioids in terms of overdose 

risk factors.  

5. Identify and describe the characteristics of a subpopulation of users who repeatedly 

request naloxone (supersavers). Identify and explore variables that can predict an 

empowered naloxone user.  

6. Investigate and analyze changes in the actions taken when witnessing an overdose before 

and after naloxone training among opioid users. 

7. Describe how the sprays have been used, the characteristics of the overdoses treated, and 

the experience of applying THN. 
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2. Methodology 

2.1. Study Design  

The present thesis and study describe and analyze data from SERAF’s Take-Home 

Naloxone Project in Norway.  

In particular, this thesis is a retrospective cohort study of volunteers trained to prevent 

overdoses with naloxone nasal spray during the first period of the THN project (2014–2018). 

Follow-up data was provided from a convenience sample of individuals that freely requested 

a new nasal spray. Key descriptive associates on the use and distribution of naloxone and 

characteristics of the participants are presented. For this purpose, and in line with the aims 

stated previously, this thesis explores and presents results on statistical analyses performed on 

self-reporting questionnaires completed by the THN participants. 

2.2. Setting 

2.2.1. The Norwegian THN Project 

In 2015, the Norwegian government presented the action plan for alcohol and drug use for 

the 2016–2020 period (Prop. 15 S). This document emphasized prevention, early 

intervention, treatment, and aftercare for drug users. It also addressed the need to ensure user 

influence in the choice of treatment, user-driven solutions, and user involvement in the design 

of drug services (151). Foreningen for human narkotikapolitikk, a harm reduction drug user 

organization, had pushed for naloxone implementation since as early as 2009 (144). In 2013, 

after Stortinget endorsed a National Overdose Prevention Strategy, the Norwegian 

government assigned the Senter for rus- og avhengighetsforskning (SERAF) the task to 

develop, implement, and evaluate a take-home naloxone project (141, 152).  

Later, in 2013, SERAF and Statens legemiddelverket (the Norwegian Medicines Agency 

[NoMA]) discussed non-injectable options available. At the moment of development, there 
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were no licensed intranasal naloxone products available in Norway or internationally. For this 

reason, a local naloxone nasal device was manufactured and used in this project (see 

Naloxone Nasal Spray). 

In early 2014, the National Overdose Prevention Strategy was officially introduced, and a 

Ph.D. project was developed and carried out at SERAF by Desiree Madah-Amiri to 

implement the THN strategy (144). During the first months of that year, Madah-Amiri 

developed the staff training course and data collection forms. 

Distribution of naloxone sprays started in June of 2014 in Oslo and Bergen. In 2016, the 

project expanded to municipalities cooperating as a network in the strategy: Drammen, 

Asker, Stavanger, Sandnes, and Trondheim. In 2017, Fredrikstad, Bodø, Tromsø, Skien, 

Porsgrunn, Tønsberg, and Arendal became part of the project. Finally, in 2018, Lier, Bærum, 

Halden, Sarpsborg, Steinkjer, Kristiansand, Øvre and Nedre Eiker, Lørenskog, Skedsmo, 

Larvik, Fjell, Askøy, Modum and Haugesund became part of the locations offering THN 

(144, 153).  

In June of 2018, the first intranasal naloxone spray was approved and registered. SERAF 

switched the manufactured spray to Nyxoid, and NoMA’s waiver to use an unlicensed 

formulation was discontinued. The project continued to expand in the following years, and by 

2021 THN was available in 54 Norwegian municipalities (153, 154). 
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Figure 4 

THN Project Norway Timeline 

 

2.2.2. Training Trainers 

Madah-Amiri and SERAF developed an overdose prevention education program with 

naloxone training based on the train-the-trainer model (145). This approach was selected due 

to the necessity of prepare a large number of trainers throughout multiple facilities in the 

country. These staff members would become trainers and distribute and train laypeople in 

their facilities. The two-hour course for trainers discussed opioid overdoses, naloxone effects, 

response to overdoses, record-keeping documentation for the project, the assembly and 

administration of intranasal naloxone, and implementation of the strategy (144). 

2.2.3. Training Laypeople 

Staff from the distribution sites conducted overdose prevention courses and actively 

offered naloxone training. These training pieces had an approximate duration of five to ten 

minutes and could be carried out individually or in a group session. These were didactic and 

focused on the participants’ overdose risk factors and their related questions. Later, the staff 

2013

2014

2015

2016

2017

2018

2019

2020

Stortinget endorses the
Overdose Prevention 

Strategy

SERAF and NoMA
discuss naloxone

alternatives

The Overdose Prevention 
Strategy is adopted

Naloxone project
starts in Oslo and 

Bergen

Development of 
training and 

questionnaires

Expansion to:
Drammen
Asker
Stavanger
Sandnes
Trondheim

Expansion to:
Fredrikstad
Bodø
Tromsø
Skien
Porsgrunn
Tønsberg
Arendal

Expansion to:
Bærum
Halden
Sarpsborg
Kristiansand
Lørenskog
Larvik
Askøy
and 8 other

Adoption of
online forms

Change of spray

Start of master’s
project

Naloxone is 
available in
54 municipalities



 

 

38 
 

would demonstrate how to assemble the mucosal atomizer device (MAD) and administer the 

naloxone spray; then, users would practice the task following the established steps (144): 

1. Call the ambulance service if the person is not breathing and does not respond to calls or 

painful stimuli. 

2. Insert the spray’s tip in the nostril and press the plunger until hearing a click (first dose). 

3. Start CPR. 

4. If the person does not wake up within 2–3 minutes, administer a new dose. 

5. Continue CPR and administer new doses until the ambulance arrives or the person wakes 

up.  

It was stressed during the training the importance of calling the ambulance and the follow-

up monitoring. After the training, participants received (1) one naloxone nasal spray at no 

cost and without physician prescription, (2) a medical breathing mask, (3) a training 

confirmation card, and (4) instructions for use and follow-up (144).  

2.2.4. Data Collection 

Secondary data of two surveys that SERAF distributed among participating pick-up sites 

was used. All trained participants completed the surveys; some of them were opioid users, 

and others were trainers from pick-up sites. The self-report questionnaires are described in 

Section 2.4.2. Enrollment Questionnaire. 

First, questionnaires were completed in a paper form, physically returned to SERAF, and 

manually submitted to the database. From February 2018, an electronic record was 

implemented, which allowed the surveys to be submitted directly to the database from the 

distribution points. The service employed was the University of Oslo’s Nettskjema tool, 

which allows integration with Tjenester for Sensitive Data (the University’s Sensitive Data 

Services [TSD]) (155). The database contains data from the start of the project in June 2014 

until the present. 
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The first questionnaire (referred to as baseline training, enrollment, or first spray 

questionnaire) was developed for the staff to administer to participants who freely requested 

naloxone in order to identify overdose risk factors (144). All the answers were submitted to 

the database, but users could accept or decline the use of their information for research and 

request the deletion of their data. 

Users could request a new naloxone nasal spray at the same or different pick-up location. 

The user declared if he or she has had naloxone training before. If the answer was positive, a 

staff member presented a second questionnaire (referred to as refill questionnaire). This 

instrument aimed to gather information on how the last spray was used and as a follow-up. 

Same privacy options were applied (144). 

Users requested naloxone voluntarily and could freely request more sprays or not. No 

active follow-up was contemplated, and data for follow-up corresponds to a convenience 

sample of users who requested a naloxone refill.  

Users’ personal identification number (fødselsnummer) was recorded to allow future 

linkage with Norwegian national registries for research purposes. Access to participants’ 

personal identification numbers was not provided for this study. 

Figure 5 

Flowchart of Training Setting and Data Collection  
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2.3. Study Population 

The source of information, SERAF’s Naloxone project database, contains the answers to 

both surveys from trainers and trainees. 

Since the first aim of the thesis is to explore the distribution of sprays at a general level, 

the first eligibility criterion was to include all the cases that consented to the use of their 

information for research purposes. Secondly, only cases that involved the use of the 

unregistered spray were included, that is, cases dated from the start of the project in June 

2014 to May 2018. 

Different parts of the analysis involve different subsets of population samples. For the first 

part, all completed questionnaires were included. A total of 3,621 answers were collected 

from 2,156 participants in the study (Figure 6). 

The second section of the analysis focuses on the participants who are opioid users and 

their overdose risk factors. From the pool of 2,156 participants, it was determined that 1,152 

were experienced opioid users. Cases who were staff, confirmed non-opioid users, or those 

whose condition was unclear were excluded (n = 1,004) (process explained in Section 2.4.4). 

Section three describes the characteristics and predictability of the supersaver subgroup. 

These were experienced opioid users who registered requests of naloxone above the average 

of the rest of opioid users. It was determined that users who presented four or more sprays 

would be included (n = 134) (cut-off selection is explained in Section 2.5.7). 

The fourth section of analysis evaluates if the THN training affected the users’ responses 

when they witness an overdose. To perform the statistical analysis comparing pre- and post-

training moments, only opioid users who had valid information for both instances were 

included (n = 239). 

The final analysis describes the use of naloxone sprays. Refill questionnaires’ information 

provided by the participants who returned for another spray was used. All participants with a 
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refill form were included (n = 1,118). Some analysis of this section focused only on opioid 

users; non-opioid users were excluded in those cases. 

Figure 6 

Flowchart of Study Sample and Topics of Analysis 

 

2.4. Materials and Source of Data 

2.4.1. Naloxone Nasal Spray 

As stated previously, during the developing stage of the THN program, there was no 

licensed naloxone nasal spray available. SERAF decided to import prefilled syringes of 

Prenoxad, a registered needle-based 2ml naloxone hydrochloride 1mg/ml formulation widely 

used in the United Kingdom, Australia, and the United States (156-158). The needle was 

exchanged for a mucosal atomizer device (MAD) in Norway by Den norske Eterfabrikk under 

the authorization of NoMA. The final kit contained a 2ml prefilled syringe (five 0.4ml doses) 

at a concentration of 1mg/1ml and a MAD. 
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Figure 7 

THN Spray Kit Used (May 2014–June 2018) 
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Note. Panel A: Frontside, Panel B: Backside with application instructions, Panel C: Opened kit with reminder of calling 
emergencies, Panel D: Content of the kit (prefilled syringe and MAD), Panel E: Assembled spray. 
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2.4.2. Enrollment Questionnaire 

The survey applied during the training consisted of the following items: location, pick-up 

site, date, date of birth, gender, and personal identification number. Then, questions about 

opioid use were asked: main opioid used, frequency of opioid use alone, when was the last 

opioid use (for previous opioid users only), use of opioids with other substances, frequent 

administration method, recent detoxification, recent imprisonment, number of overdoses 

experienced, number of overdoses witnessed, and actions during the last overdose witnessed 

(Appendix B: Enrollment Questionnaire) 

2.4.3. Refill Questionnaire 

The questionnaire applied when participants requested a new spray were: location, pick-up 

site, date, date of birth, gender, and personal identification number. Questions asking about 

the use of the previous sprays were: what happened to the previous spray, relationship with 

the receiver of naloxone, location of the overdose, substances involved in the overdose, 

number of naloxone doses applied, actions taken if naloxone was used, actions taken if 

naloxone was not used, destination if ambulance personnel arrived, route of naloxone 

administration, overdose outcome, place of death (if applicable), confidence in knowing how 

to use naloxone in the future, and withdrawal symptoms experienced by the receiver of 

naloxone. Some questions in this questionnaire were excluded from analysis due to a low 

number of answers: the reasons for not using naloxone and the number of naloxone 

applications (Appendix C: Refill Questionnaire). 

2.4.4. Data Organization and Management  

Since the personal identification number was not provided for this study, I used an ID 

created by SERAF to identify the cases. The IDs were generated from the last name’s three 

first letters and the first four digits from the participant’s birthdate. For the analysis, it was 

imperative to distinguish how many sprays each participant had to link the training and refill 
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answers. Cases were not linked in the database, which resulted in a single file with several 

repeated IDs which may—or may not—belong to the same participant. A visual examination 

was conducted, and it was determined that the variables that could be used to identify the 

entries that corresponded to a unique participant were ID and sex. Other demographic 

variables such as age and location were subject to changes as the participant requested more 

sprays. Finally, it was determined that cases with the same ID, sex, and age—consistent with 

the first entry—were considered the same individual. Results were later corroborated by 

looking for consistency in answers regarding the use of drugs. This procedure was done 

manually for each case (n = 3,621); in case of uncertainty, cases were distinguished with 

different IDs. 

2.4.4.1. Handling of Missing Data. Missing data were handled differently depending on 

the section of the study. In order to reduce incomplete demographic information in the study, 

manual imputation of the missing data was conducted. When a participant had missing data 

and had completed more than one questionnaire, information from the complete 

questionnaire was extrapolated to the questionnaire with missing data.  

When describing the pick-up site, missing cases were included in the analysis. 

Missing data was not counted in the totals of the rest of the analyses except where 

otherwise noted. Complete listwise deletion of cases and multiple imputation procedures 

were rejected due to some items having above 80% of missing responses, which would 

significantly affect the study’s statistical power. 

2.5. Variables 

2.5.1. Distribution of Sprays 

The date on which the spray was picked up was collected.  
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Geographical location was recorded by indicating the municipality in which naloxone was 

handed out. Cities were added progressively to the project. At the end of the study period 

covered in this thesis, 29 municipalities were participating.  

Distribution sites were registered by indicating an option from the list of distribution 

locations at the moment. These locations were not previously categorized. Distribution sites 

were grouped into three meaningful categories: low-threshold facility, specialist health or 

drug service, and prisons. Low-threshold sites included communal and non-governmental 

organizations, drop-in day centers, medical facilities, overnight shelters, safe injection 

facilities, and street outreach programs. Specialist health services refer to programs offering 

opioid maintenance therapy (OMT, legemiddelassistert rehabilitering [LAR]), rehabilitation 

centers, substance abuse clinics, and emergency medical services. The third group consisted 

of pick-up points in the prison system.  

A total of 67 sites were included, of which 37 were low-threshold sites, 28 specialist sites, 

and two prisons. 

2.5.2. Type of THN User 

The questionnaires were applied in the same fashion to everyone who participated in the 

training, independently if the participant was a bystander, family member, opioid user, or 

staff. While this did not represent a problem for the description of the spray distribution, it 

was challenging for demographic and risk factor analyses due to the effect of non-opioid 

participants.  

To correctly identify the cases, a manual classification of the participants was conducted. 

First, the decision of whether a participant was an opioid user was made based on their 

answer to the use of opioids in the training questionnaire. A group of participants declared 

that they did not use opioids but later gave answers consistent with being an opioid user, such 

as the previous misuse of opioids, recent detoxification process, substances usually mixed 
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opioids, or the number of times they had overdosed. We decided to treat these participants as 

opioid users. 

Participants who declared that they did not use opioids were categorized as non-opioid 

users.  

Some participants had to be classified in an unclear status due to lack of training 

questionnaire or not giving meaningful responses. 

An undetermined number of participants were staff from pick-up sites that received 

training and sprays to distribute in their centers. They were registered in the database with the 

generic ID STA. It was not possible to identify how many they were since all used the same 

ID; therefore, a staff subsample could not be created—as it would have had one member—

and these were included in the unclear status subsample. 

Among opioid users, three different subsamples were used and manually categorized 

based on the number of sprays requested: first-spray only, repeater, and supersaver. First-

spray only users received naloxone training and one spray, and there was no record of a refill. 

Repeaters were users who requested one or more refills and up to the number of refills 

considered for the following category. Supersavers—a term used by researchers at SERAF—

refers to participants who were experienced opioid users and have a high number of naloxone 

requests compared to the rest of the users. The following formula was used as an inclusion 

criterion for this group: 

𝑢𝑢 ∈ 𝑆𝑆 → 𝑢𝑢 ≥ 𝑚𝑚 + 1𝑑𝑑 

where 𝑢𝑢 is a given user registered number of sprays, 𝑆𝑆 is the supersaver category, 𝑚𝑚 is the 

mean of registered sprays by the opioid users, and 𝑑𝑑 is the standard deviation of 𝑚𝑚. Being  

𝑚𝑚 = 1.89 and 𝑑𝑑 = 1.88, then 𝑢𝑢 ∈ 𝑆𝑆 → 𝑢𝑢 ≥ 1.89 + 1 ∗ 1.88 = 𝑢𝑢 ∈ 𝑆𝑆 → 𝑢𝑢 ≥ 3.77, meaning 

that participants who had registered four or more sprays were to be considered as 

supersavers. 



 

 

47 
 

To sum up, the type of naloxone user variable could take five values: first-spray only, 

repeater, supersaver, non-opioid user, and unclear status, as shown in Figure 1. 

Figure 8 Decision Tree for Type of THN User 

 
 

Figure 9 Flowchart of Data Source, Participant Selection, and Case Categorization  

 
 
a Only the number of sprays can be extracted from the database. Knowing the N of participants requires linking IDs. 
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2.5.3. Demographic Characteristics of Opioid Users 

Demographic characteristics included were gender and age from birthdates. 

Five age groups were created to classify each participant and facilitate discussion with 

existing literature: ≤ 24, 25–34, 35–44, 45–54, 55–64, and ≥ 65. 

2.5.4. Overdose Risk Factors 

Two questions were asked about the use of drugs. First, which opioid does the person use: 

(heroin or other illegal opioids and OSD). Second, which substances does the person mix 

with opioids (multiple choice).  

Variables for future overdose risk factors included: detoxification process during the last 

month (yes/no), being imprisoned during the last month (yes/no), frequency of drug use in 

solitary (multiple choice), usual opioid administration route (multiple choice), number of 

overdoses experienced: never, 1, 2–10, 11–20, over 20), and number of overdoses witnessed 

(none, 1, 2–10, 11–20, over 20).  

2.5.5. Spray Usage 

Five options were given to describe what happened to the previous naloxone: used in an 

overdose, not used, expired, gave it away, and other. 

Although the naloxone nasal spray is intended only for intranasal use, the following 

options were given to explore alternative administration routes: nose, injection, other, and 

unknown. Since the product allowed the application of up to five doses, the number of doses 

administered was also asked. 

Relationship with the person who received naloxone was asked, and the following options 

were given: friend, acquaintance, partner, stranger, child, themselves, and other. Even though 

naloxone cannot be self-administered since the loss of consciousness is part of an opioid 

overdose, the option was included to explore other uses the sprays may be receiving. 
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Side effects from the use of naloxone were also investigated in a multiple-choice question 

from a predetermined list of withdrawal symptoms. 

Participants were asked in a Likert-like format how confident they were about how to treat 

naloxone for a future overdose. 

2.5.6. Characteristics of the Overdoses Treated With THN 

In case naloxone was used in an overdose, questions about its characteristics were asked. 

The questionnaire included several options to describe the overdose location; however, to 

avoid redundancy, they were redefined and reduced to five to facilitate the analysis: private 

residence, street, inside a car, other, and unknown. 

Several options were included to explore which substances were involved in the overdoses 

treated with naloxone. These included opioids, prescription medication, and other legal and 

illegal substances (Appendix C). 

If the ambulance came, it was asked about where the person was transported: hospital or 

emergency setting, private residence, the person refused to be transported, and unknown. 

Finally, the participant was asked if the person who was treated with naloxone survived 

the overdose (yes/no). 

2.5.7. Supersavers 

A binary logistic regression was used to generate a model that could predict a supersaver 

naloxone user. 

The outcome was denoted by the condition supersaver (yes/no) computed from the 

number of sprays the user had registered 

𝑢𝑢 ∈ 𝑆𝑆 → 𝑢𝑢 ≥ 3.77 

where 𝑢𝑢 is a given user registered number of sprays, 𝑆𝑆 is the supersaver condition.  

Demographic covariate predictors were age (continuous) and gender.  
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Covariates related to overdose risk factor included were being in detoxification or prison 

in the last 30 days because of the association observed with type of naloxone user in 

prelaminar analysis and supporting literature indicating the resumption of opioid use after an 

extended period of abstinence (159). Injecting as a route of administration for opioids was 

also included due to its association with risk for overdose (159); in this case, a dichotomic 

nominal variable (yes/no) was computed from the answer to which administration route the 

participant usually uses. The use of drugs alone was transformed for the logistic regression 

into a single dichotomous variable: usually (“often,” “usually,” and “always”) and not usually 

(“never” and “rarely”). 

The number of witnessed and experienced non-fatal overdoses in the past was included as 

dichotomic variables of over ten experienced, and over ten witnessed overdoses.  

The type of pick-up site was computed in the form of pick-up from a low-threshold site 

(yes/no). 

2.5.8. Actions When Witnessing an Overdose 

Variables on the participants’ actions when witnessing the last overdose were included 

from pre- and post-training moments. Four action variables were included as they were 

reviewed during training: calling the ambulance, try to wake up the person, performing CPR, 

and put the person into a recovery position. A fifth action, injecting the person with water, 

salt, or a stimulant—observed among PWIDs (160)—was also included to evaluate a possible 

reduction in unwanted behaviors when reacting to an overdose. 

2.6. Statistical Methods 

The statistical analyses were performed using IBM SPSS Statistics version 27.0 (161). A 

p-value of .05 was considered statistically significant throughout the study. 
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2.6.1. Descriptive Statistics 

The distribution of naloxone sprays was analyzed in terms of date, geographical location, 

and type of pick-up site using descriptive and frequency measures. Temporal distribution of 

sprays was calculated and plotted considering the effect of 2014 and 2018 having fewer 

months of distribution than 2015, 2016, and 2017 by computing: 

𝑁𝑁𝑢𝑢𝑚𝑚𝑁𝑁𝑁𝑁𝑁𝑁 𝑜𝑜𝑜𝑜 𝑠𝑠𝑠𝑠𝑁𝑁𝑠𝑠𝑠𝑠𝑠𝑠 𝑑𝑑𝑑𝑑𝑠𝑠𝑑𝑑𝑁𝑁𝑑𝑑𝑁𝑁𝑢𝑢𝑑𝑑𝑁𝑁𝑑𝑑 𝑋𝑋 𝑚𝑚𝑜𝑜𝑚𝑚𝑑𝑑ℎ
𝑁𝑁𝑢𝑢𝑚𝑚𝑁𝑁𝑁𝑁𝑁𝑁 𝑜𝑜𝑜𝑜 𝑚𝑚𝑜𝑜𝑚𝑚𝑑𝑑ℎ𝑠𝑠 𝑑𝑑𝑚𝑚 𝑠𝑠𝑁𝑁𝑠𝑠𝑁𝑁 𝑜𝑜𝑜𝑜 𝑋𝑋

 

 
Demographic characteristics and risk factors for overdoses were performed using standard 

frequency measures. The age variable was also assessed using a histogram plot. The 

demographic variables and risk factors were cross-tabulated by the naloxone user (first-spray 

only, repeater, supersaver) and tested for independence using Pearson’s chi-square test of 

association. Since there were three categories of naloxone users, Cramér’s V effect size was 

used for tables larger than 2 x 2. When testing for associations between the type of naloxone 

user and when the last opioid use occurred, Fischer’s exact test of independence was used 

due to the low number of answers for specific categories. 

Frequency and descriptive measures were also performed to describe the supersaver group 

among experienced opioid users requesting naloxone. 

Actions opioid users took when they saw an overdose were measured through a multiple-

choice question at two points, before the naloxone training and when they requested another 

spray. For comparing the number of users who performed each action, each variable was 

computed and described in ratio frequencies as follows: 

𝑁𝑁𝑢𝑢𝑚𝑚𝑁𝑁𝑁𝑁𝑁𝑁 𝑜𝑜𝑜𝑜 𝑑𝑑𝑚𝑚𝑑𝑑𝑑𝑑𝑖𝑖𝑑𝑑𝑑𝑑𝑢𝑢𝑠𝑠𝑖𝑖𝑠𝑠 𝑤𝑤ℎ𝑜𝑜 𝑠𝑠𝑁𝑁𝑁𝑁𝑜𝑜𝑜𝑜𝑁𝑁𝑚𝑚𝑁𝑁𝑑𝑑 𝑋𝑋 𝑠𝑠𝑎𝑎𝑑𝑑𝑑𝑑𝑜𝑜𝑚𝑚
𝑇𝑇𝑜𝑜𝑑𝑑𝑠𝑠𝑖𝑖 𝑚𝑚𝑢𝑢𝑚𝑚𝑁𝑁𝑁𝑁𝑁𝑁 𝑜𝑜𝑜𝑜 𝑑𝑑𝑚𝑚𝑑𝑑𝑑𝑑𝑖𝑖𝑑𝑑𝑑𝑑𝑢𝑢𝑠𝑠𝑖𝑖𝑠𝑠 𝑤𝑤ℎ𝑜𝑜 𝑁𝑁𝑁𝑁𝑠𝑠𝑠𝑠𝑜𝑜𝑚𝑚𝑑𝑑𝑁𝑁𝑑𝑑 𝑑𝑑ℎ𝑁𝑁 𝑞𝑞𝑢𝑢𝑁𝑁𝑠𝑠𝑑𝑑𝑑𝑑𝑜𝑜𝑚𝑚 

 

 
This allowed obtaining proportions considering only the individuals who gave meaningful 

answers (excluding missing cases). 
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Frequency measures were performed to describe the use of naloxone and were cross-

tabulated. Pearson’s chi-square test for independence was used to analyze if the frequencies 

differed among the naloxone user type regarding the desire to talk about the experience and 

between those who used and not used naloxone in the last overdose. 

2.6.2. Regression Analysis 

A binary logistic regression analysis was required to determine which variables could 

predict a supersaver naloxone user. 

Initially, to choose the best fitting model for supersaver prediction, univariate logistic 

regression models were run separately on key demographic variables (age and gender) and 

relevant overdose risk factors reported by the literature described above.  

A multivariate logistic regression analysis was performed as a preliminary model with the 

variables which resulted significant at the univariate stage (p ≤ .05). Variables that were 

determined to present collinearity were analyzed, and then one of them was omitted from the 

model as it has been suggested to be effective in reducing multicollinearity (162). 

A final binary logistic regression model was assessed in terms of goodness of fit using the 

Hosmer-Lemeshow test. Nagelkerke and Cox & Snell R2 were used with caution for 

interpreting the variance of the dependent variables with the predictor. 

2.6.3. Comparison of Means 

To analyze and compare opioid users’ actions when witnessing an overdose before and 

after receiving naloxone training, individuals who had both questionnaires completed were 

considered. In the first questionnaire, six possible actions for the last time they saw an 

overdose were presented: called the ambulance; tried to wake them up; put in recovery 

position; performed CPR; injected water, salt or a stimulant; and nothing) as no (0) and yes 

(1). If the participant marked at least one option, the question was considered answered, and 

thus, all the unselected options were transformed to 0, assuming that the participant read all 
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the options. If the participant did not mark any of the options, the question was considered 

missing and not included in the analysis. Means for each action were calculated. 

Refill questionnaires were used as the post-training moment. The forms presented two 

questions regarding actions taken for the last witnessed overdose, one, if the spray was used 

and if the spray was not used. Both questions were mutually exclusive and presented the same 

options. Since both questions referred to the same event in time, and each user could have 

multiple refill questionnaires, each action values were transformed into a proportion accounting 

for the number of refills to allow comparison with the values from the training questionnaire, 

such as ∑𝛼𝛼𝑛𝑛 𝑚𝑚⁄  , where α could be any of the five actions and can take the value 0 if not present 

or 1 if present, and n is the number of refill questionnaires. The resulting data was not normally 

distributed. Wilcoxon Signed-Rank test was considered, but after statistical advice, and due to 

the test statistic approximating a normal distribution in the sample size (n = 239), a paired 

sample t-test was chosen instead. 

Table 1 

Statistical Tests Used 

Sections of analysis Statistical tests 

 Descriptive 
measures 

Pearson’s  
chi-square test 

Fisher’s  
exact test 

Binary logistic 
regression 

Paired sample 
t-test 

Distribution X     
Users and risk factors  X X X   
Supersavers X   X  
Responses at OD X    X 
THN usage X X    
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2.7. Ethical Considerations 

Both the take-home naloxone project by SERAF and this master’s project were conducted 

in accordance with the Declaration of Helsinki (163). 

The study is covered by the approval given by Norwegian Data Protection Official for 

Research (Ref: 2014/39245) and The Norwegian Data Protection Authority (Ref: 14/01008-

2/RCA). 

Participation in the project was voluntary, and participants signed written consent forms at 

the moment of training. Withdraw from the study was possible at any point, without 

explanation, and their data would have been permanently deleted from the files. It was 

particularly stressed that consenting to participate in the study was not required for receiving 

naloxone training or the spray, and refusing to participate would have no consequence for 

future naloxone refills.  
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3. Results 

3.1. Distribution 

3.1.1. Sprays Distributed  

The project handed out 3,621 sprays between June 2014 and May 2018. Of these, 39% 

were first-sprays, and 61% were refills. Among opioid users only, half of the sprays were 

from training, and half were refills (Table 2). 

Table 2 

Types of Sprays Distributed 

Type of spray Opioid users only  All participants a 
 n % n % 
First-sprays 1,061 49.5 1,411 39.0 
Refill sprays 1,081 50.5 2,210 61.0 
Total sprays  2,142 100.0 3,621 100.0 
a Includes: opioid users, non-opioid users, staff, and unclear cases. 
 
 

Results from the distribution of sprays of the THN project showed a steady increase in the 

pick-up of naloxone through the first four years of implementation. During the first year, 215 

sprays were distributed between June and December. In the next three years, sprays’ 

distribution was stable in the first halves, slightly increasing from September to November. 

Appendix A: Distribution of Sprays shows the distribution of sprays per month and year. 
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Figure 10 

Monthly Distribution of Sprays 

 

Figure 11 

Proportion of Sprays Distributed Each Month by Year 

 

3.1.2. Summer Campaings in Oslo 

Regarding the distribution of sprays in Oslo, 44 kits were handed out in the city in the first 

year. In the next two years, 308 and 372 sprays were distributed. In 2017, 679 sprays were 
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distributed, an increase of 83% compared to the previous year. In 2018, 318 sprays were 

distributed in the five months considered, which was an increase of 13% compared to the 

previous year. It is possible to observe in Figure 12that during the months of the Summer 

Campaign in Oslo (June to August), there is no evident increase or decrease in the 

distribution of sprays. Total figures of the distribution of sprays in Oslo per month and yearly 

increases are detailed in Appendix A: Distribution of Sprays. 

Figure 12 

Distributed Sprays per Month in Oslo (2016–2017) 

 
Note. Summer Campaigns (SC) shown as continuous line. 
 
 

3.1.3. Regional Expansion and Pick-Up Sites 

Oslo and Bergen concentrated most of the sprays handed out (84% combined), followed 

by Trondheim, Tønsberg, Sandnes, and Stavanger followed by shares of between 2% and 

4.7%. Fredrikstad, Bodø, Tromsø, Drammen, Asker, Larvik, Arendal, and Porsgrunn each 

have less than 1% of all sprays. Other cities account for 0.5% of all distributed sprays. 
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Figure 13 

Spray Distribution by City 

 
Notes. N = 3,621. Years of inclusion: (a) 2014, (b) 2016, (c) 2017, and (d) 2018. 
 
 

Figure 3 shows that the great majority of the 3,621 naloxone sprays were distributed in 

low-threshold points (81%). Specialist services handed out 10% of the sprays. The prison 

system distributed 65 sprays during the project, corresponding to 1.8%. 

Table 3 

Spray Distribution by Pick-Up Site Category 

Pick-up sites Sites (N = 67) Sprays (N = 3,621) 
 n % n % 

Low-threshold 37 55.2 2,236 81.1 
Specialist 28 41.8 365 10.1 
Prison 2 3.0 65 1.8 
Missing   255 7.0 
 
 

3.1.4. Participants Trained 

As described earlier, 53% of participants were opioid users, while 47% were staff from the 

pick-up sites, non-opioid users, or the information they provided was insufficient to clarify 

their condition. Participants who use opioids themselves were categorized into three groups 
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according to the criteria explained in the previous chapter (see Section 0). Individuals who 

came only once for naloxone (first-spray only) represented 63%. Those who requested 

naloxone between 2 and 3 times were 25%, and those who came four or more times for 

naloxone, the supersaver group, were almost 12% (Figure 4). On average, opioid users had 

almost two sprays each (M = 1.89, SD = 1.88). 

Table 4 

Summary of Type of THN User and Subsamples 

Type of THN user Description n % 
Opioid users THN participants who use or used opioids 1,152 53.4 
   First-spray only    Opioid user with 1 registered spray 727 63.1 
   Repeaters    Opioid user with 2–3 registered sprays 291 25.3 
   Supersavers    Opioid user with ≥ 4 registered sprays      134 11.6 
Non-opioid users Do not use opioids 278 12.9 
Unclear Not possible to classify due to missing data  726 33.7 
Total participants Total participants in the project 2,156  100.0 
    
    

3.2. Opioid Users 

3.2.1. Characteristics of Opioid Users 

Similar to what was observed at the general level, Oslo and Bergen were the locations that 

handed out most sprays to opioid users, with 51% and 37%, respectively. 

Thirty-two percent of the opioid users were female, and 68% were male. Gender 

differences were not significant among the different types of naloxone users, χ2 (2, n = 1,146) 

= 1.39, p = .499. 

The mean age of opioid users was 38 years (SD = 10.40) when measured at the training 

moment Figure 14. Results of the chi-square test for independence indicated that there was a 

significant association between the age group and the type of naloxone user; however, the 

effect size was considered to be small χ2 (10, n = 1,059) = 24.62, p = .006, V = .102 (Table 

5). 
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Figure 14 

Histogram of Opioid Users’ Age at Training 

 

Table 5 

Demographic Characteristics of Opioid Users 

Variables First-spray only 
(n = 727) 

Repeaters 
(n = 291) 

Supersavers 
(n = 134) 

All opioid users 
(N = 1,152) 

 n % n % n % n % 
Gender 
     Female 239 33.1 89 30.6 38 28.6 366 31.9 
     Male 483 66.9 202 69.4 95 71.4 780 68.1 
     Missing a 5 0.7 0 0.0 1 0.7 6 0.5 
Age group 
     < 25 61 9.5 35 12.3 16 12.0 112 10.6 
     25–34 176 27.5 91 31.9 51 38.3 318 30.0 
     35–44 185 28.9 93 32.6 42 31.6 320 30.2 
     45–54  172 26.8 52 18.2 21 15.8 245 23.1 
     55–64  42 6.6 14 4.9 3 2.3 59 5.6 
     ≥ 65 5 0.8 0 0.0 0 0.0 5 0.5 
     Missing a  86 11.8 6 2.1 1 0.8 93 8.1 
a Not counted in valid percentages. 
 

 

Table 6 shows that the gender proportions were similar at training (first-spray) and refill. 
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Table 6 

Distribution of Sprays by Gender  

Spray type To males To females Total by type 

 n % n % n % 
First-spray 712 67.4 344 32.6 1,061 49.5 
Refill 741 68.9 334 31.1 1,081 50.5 
Total by gender 1,453 68.9 678 31.8 2,131 100.0 
       
       

3.2.2. Overdose Risk Factors 

Among the opioid users who requested naloxone, 81% reported the use of heroin or an 

illegal opioid. Forty-four percent of the cases reported consuming methadone, and the use of 

buprenorphine was reported in 2% of the cases. When grouping OMD medication regardless 

of its origin, it was present in 46% of all cases (Table 7). 

Table 7 

Opioid Usage 

Opioids used n % % of cases 
(n = 642)  

Heroin or illegal opioid    
Daily/almost daily 378 46.7 58.9 
Not daily/sporadic 140 17.3 21.8 

OSD    
Methadone from LAR 245 30.3 38.2 
Methadone from street 36 4.4 5.6 
Buprenorphine from LAR 10 1.2 1.6 
Buprenorphine from street 0 0.0 0.0 

Total answers 809   
Last opioid use n % 

Less than 1 month ago 36 17.2 
Between 1 and 3 months ago 33 15.8 
More than 3 months ago 140 67.0 
Missing 99  
Note. N = 1,061. “Opioids used” question allowed multiple selection. 
Buprenorphine alternatives were added on 2016 to the questionnaire. “Last opioid 
use” question was only presented to currently-not-using participants (n = 308). 
 
 

Table 8 shows results from main risk factors for fatal overdose.  

Sixty-eight percent said they usually choose to inject opioids. This method was more 

common among the supersavers (81%). Results of chi-square test showed a statistically 



 

 

62 
 

significant association between the preferred method of administration of opioids and the 

type of naloxone user χ2 (8, n = 829) = 24.67, p = .002, V = .122 

Results from polydrug use showed that 79% of users mixed opioids with benzodiazepines. 

The use of amphetamines with opioids was reported by 60% of the users, followed by alcohol 

in 36% of the cases. Cocaine and gamma-hydroxybutyric acid (GHB) were reported to be 

mixed with opioids by around 19% of the users, while cannabis was mixed by 3%. 

One-fifth of opioid users reported that they left detoxification during the last month. No 

difference between the type of naloxone user and being in detoxification was found χ2 (2, n = 

1,036) = 1.94, p = .379. Eleven percent of opioid users reported that they spent time in prison 

during the last month. Among supersavers was 4%. Crosstabulation showed an association 

between the type of naloxone user and being recently in jail; however, the effect size was 

small χ2 (2, n = 1,044) = 12.67, p = .001, V = .110. 

Those who use opioids alone “often,” “usually,” and “always” combined represented 58% 

of the opioid user subsample. Those who said that they “never” or “rarely” use drugs alone 

corresponded to 42% cumulatively. No statistical difference between the naloxone user and 

using drugs alone χ2 (8, n = 909) = 8.39, p = .397. 

Half of the opioid users reported witnessing 11 or more overdoses, while almost 6% said 

they had never seen an overdose. While 64% of supersavers said they have witnessed over 10 

overdoses, 45% of first-spray only users have done so. Chi-square test results showed a 

statistically significant association between the number of overdoses witnessed and the type 

of naloxone user χ2 (8, n = 1,041) = 40.80, p < .001, V = .140.  

Twenty-one percent of the participants have experienced 11 or more overdoses 

themselves. A significant association between the type of THN user and number of overdoses 

experienced was found; however, the effect size was small χ2 (8, n = 945) = 15.98, p = 

.043, V = .092. 
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Table 8 

Overdose Risk Factors by Type of THN User 

Risk factors First-spray 
(n = 727) 

Repeaters 
(n = 291) 

Supersavers 
(n = 134) 

All users 
(N = 1,152) 

 n % n % n % n % 
Administration route         

Injecting 371 64.4 153 72.5 73 81.1 597 68.1 
Smoking 80 13.9 26 12.3 4 4.4 110 12.6 
Snorting 13 2.3 11 5.2 3 3.3 27 3.1 
Swallowing 55 9.5 5 2.4 5 5.6 65 7.4 
Other 21 3.6 7 3.3 3 3.3 31 3.5 

Detoxification in the past 30 days         
No 561 79.2 180 77.6 71 73.2 812 78.3 
Yes 147 20.8 52 22.4 26 26.8 225 21.7 

Prison in the past 30 days         
No 617 86.8 219 93.2 94 95.9 930 89.1 
Yes 94 13.2 16 6.8 4 4.1 114 10.9 

Use of drugs alone         
Never 91 15.3 21 9.6 10 10.5 122 13.4 
Rarely 168 28.2 65 29.7 28 29.5 260 28.6 
Often 182 30.5 73 33.3 37 38.9 292 32.1 
Usually 109 18.3 44 20.1 16 16.8 169 18.6 
Always 46 7.7 16 7.3 4 4.2 66 7.3 

OD witnessed         
None 43 6.0 14 6.0 5 5.2 62 5.9 
1 38 5.3 15 6.4 2 2.1 55 5.3 
2–10 310 43.4 63 26.8 28 29.2 401 38.3 
11–20 211 29.5 103 43.8 52 54.2 366 35.0 
> 20 110 15.4 40 17.0 9 9.4 159 15.2 

     Do not remember a 3 0.4 0 0.0 0 0.0 3 0.3 
OD experienced         

Never 148 23.5 46 20.7 9 9.8 203 21.5 
1 36 5.7 13 5.8 2 2.2 51 5.4 
2–10 316 50.2 120 53.6 55 59.8 491 52.0 
11–20 71 11.3 29 12.9 18 19.6 118 12.5 
> 20 58 9.2 16 7.1 8 8.7 82 8.7 

Usually mixing opioids with n % n % n % n % 
Alcohol 175 36.2 64 34.4 30 37.0 269 35.8 
Benzodiazepines 370 76.4 151 81.2 69 85.2 590 78.6 
Cocaine 88 18.2 33 17.7 19 23.5 140 18.6 
Amphetamines 282 58.3 103 55.4 42 51.9 427 56.9 
GHB 85 17.6 33 17.7 21 25.9 139 18.5 
Cannabis 14 2.9 7 3.8 3 3.7 24 3.2 
Other 82 16.9 33 17.7 29 24,7 135 18.0 

Note. “All users” include the three groups of opioid users. Polydrug use question (“Usually mixing opioids with”) 
allowed multiple selection, percentages are for valid cases: first-spray only n = 484, repeater n = 186, supersaver n = 81, 
all opioid users n = 751.  
a Alternative not included in chi-square test. 
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3.3. Supersavers 

As described previously, there were 134 unique individuals categorized as supersavers, 

making up almost 12% of the opioid users who participated in the project. Their mean age 

was 35.5 years (SD = 8.54) at the time of the first pick-up, lower than the average for all 

opioid users. Seventy-two percent were male, and 28% were female (Table 7). 

In total, 797 sprays were handed out to the supersaver group. On average, each individual 

had almost six refills of naloxone (M = 5.95, SD = 2.95) with a minimum of four and a 

maximum of 25 sprays. 

In the first step to explore factors that predict a supersaver, the following variables were 

selected for univariate analysis for supersaver based on the cross-tabulations: age 

(continuous), gender, ODs witnessed and experienced, injecting as administration method, 

pick-up site, usually using drugs alone, been in detoxification and in prison during the last 30 

days, and mixing opioids with alcohol, benzodiazepines, GHB, and amphetamines. Odds-

ratios, 95% confidence intervals, and significance are shown in Table 9. 
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Table 9 

Univariate Logistic Regression for Being Supersaver 

Predictors n OR 95% CI p 
Gender     
     Female 343 Ref   
     Male 712 1.16 [0.74, 1.83] .517 
Injecting     
     No 829 Ref   
     Yes 231 2.03 [1.14, 3.62] .016 
ODs experienced     
     < 11 744 Ref   
     ≥ 11 199 1.54 [0.95, 2.50] .078 
ODs witnessed     
     < 11 516 Ref   
     ≥ 11 524 1.81 [1.17, 2.80] .007 
Pick-up site     
     Other 200 Ref   
     Low-threshold  720 1.87 [1.02, 3.44] .042 
Usually uses alone     
     No 382 Ref   
     Yes 527 1.10 [0.71, 1.69] .673 
Detoxification last month     
     No 810 Ref   
     Yes 225 1.36 [0.85, 2.19] .205 
Prison last month     
     No 929 Ref   
     Yes 113 0.33 [0.12, 0.90] .031 
Mixes with alcohol     
     No 482 Ref   
     Yes 269 1.06 [0.66, 1.71] .809 
Mixes with benzodiazepines     
     No 161 Ref   
     Yes 590 1.64 [0.87, 3.12] .127 
Mixes with GHB     
     No 612 Ref   
     Yes 139 1.64 [0.96, 2.80] .071 
Mixes with amphetamines     
     No 324 Ref   
     Yes 427 0.80 [0.50, 1.27] .336 
Age (continuous) 926 0.97 [0.95, 0.99] .001 
     
     

A preliminary multivariate logistic regression with the significant variables from the 

univariate model was run. It was also decided to include the number of experienced ODs due 

to its relevance as an OD risk factor. Injecting showed significance at a univariate level of 
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analysis, but this variable presented a high degree of collinearity with being supersaver and 

was omitted from the model to reduce multicollinearity (162). The preliminary model 

included: age, ODs witnessed and experienced, low-threshold pick-up, been in prison, and 

mixing with GHB. The reference category for being in prison was changed to “yes” (1) to 

account for the direction of the association. Only age resulted in being statistically significant 

in the multivariate model. 

Apart from age, for the final model, it was included in prison since it showed to be close to 

a statistical significance level (p = .07), and ODs witnessed since it became statistically 

significant when included with age and in prison variables. Final binary logistic regression to 

assess the impact of risk factors on the likelihood of being a supersaver contained: age, 

witnessed over 10 ODs, and being in prison last month. The full model was statistically 

significant (χ2 = [3, n = 894] = 23.75, p < .001), and as a whole explained between 2.5% (Cox 

and Snell R2) and 5.5% (Nagelkerke R2) of the variance in being a supersaver.  The model 

was able to classify 90% of the cases correctly; however, a closer examination revealed that 

there the model had excellent specificity with a predictive value of 100%, but a poor 

sensitivity with a positive predictive value of 0%, indicating that the model performed well in 

recognizing cases that were not supersavers but not those who are. The strongest predictors 

were not being released from prison in the past four weeks (OR = 4.24) and having witnessed 

11 or more overdoses (OR = 1.91), while age presented an OR of 0.96, 95% CI [0.94, 0.99], 

indicating that more age slightly reduces the likelihood of being a supersaver. Full unadjusted 

and adjusted regression results with 95% CI are shown in Table 9. The final equation of the 

model was: 

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 =  −2.499 − 0.038 ∗ (age) + 0.645 ∗ (> 10 𝑂𝑂𝑂𝑂𝑆𝑆 𝑤𝑤𝑤𝑤𝑤𝑤) −  1.445 (𝑛𝑛𝑛𝑛𝑤𝑤 𝑆𝑆𝑆𝑆𝑤𝑤𝑆𝑆𝑛𝑛𝑛𝑛) 
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Table 10 

Preliminary and Final Logistic Regression for Being a Supersaver 

Predictors Unadjusted Adjusted 
 OR 95% CI p aOR 95% CI p 

ODs experienced       
     < 11 Ref      
     ≥ 11 1.15 [0.63, 2.10] .650    
ODs witnessed       
     < 11 Ref      
     ≥ 11 1.38 [0.79, 2.40] .259 1.91 [1.20, 3.30] .007 
Pick-up site       
     Other Ref      
     Low-threshold  1.95 [0.92, 4.14] .083    
Prison last month       
     Yes Ref      
     No 3.78 [0.89, 16.15] .072 4.24 [1.31, 13.76] .016 
Mixes with GHB       
     No Ref      
     Yes 1.21 [0.64, 2.23] .560    
Age (continuous) 0.96 [0.93, 0.99] .006 0.96 [0.94, 0.99] .001 
Intercept 0.80  .006 0.08  <.001 
Note. R2 Hosmer-Lemeshow = .421, Cox & Snell = .026, Nagelkerke = .055. 
 

3.4. Responses When Witnessing an Overdose 

3.4.1. Description of Actions 

Descriptive results of actions taken by opioid users at the last OD they witnessed before 

and after their training are shown in Table 11. 

Before training, 87% of the users reported having called the ambulance the last time they 

saw an overdose. The proportion of opioid users who came back for a refill of naloxone and 

reported having called the ambulance service was 48%. Users who said they tried to wake up 

the person were 80% of cases and decreased to 63% among those who requested a refill. 

More than half of the users reported having performed CPR at the last overdose they saw 

before the naloxone training, while 37% of those who came again said they performed 

cardiopulmonary resuscitation. Forty-two percent said they put the person in a recovery 

position before the training, and 39% of those who came for a refill said they did in the last 
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overdose observed. People who injected a central nervous system stimulant, water, or salt 

before training were 13%, while at post-training, they were 3.4% of the cases. 

Table 11 

Actions When Witnessing an OD Before and After Training  

Actions Pre-training 
N = 1,061 

Post-training 
N = 1,081 

 M SD M SD 
Called the ambulance .867 .340 .480 .359 
Tried to wake up the person .801 .399 .633 .340 
Performed CPR .564 .496 .371 .344 
Put the person in recover position .420 .493 .390 .337 
Injected a stimulant, water, or salt .129 .335 .034 .116 
Note. Pre-training observations are independent, while post-training observations are dependent and come 
from users who requested a refill. 
 
 

3.4.2. Difference in Actions Before and After THN Training 

To explore any change in actions, it was required to analyze information from participants 

who had information at both instances and exclude those who had one of the questionnaires 

missing. Opioid users with answers in both questionnaires were 239. Table 12 shows results 

for the users with information at both moments. 

Table 12 

Actions When Witnessing an OD Before and After Training for Subsample 

Actions Pre-training Post-training 
 M SD M SD 

Called the ambulance .908 .290 .691 .410 
Tried to wake up the person .841 .366 .836 .309 
Performed CPR .477 .501 .500 .437 
Put the person in recover position .368 .483 .484 .427 
Injected a stimulant, water, or salt .155 .362 .043 .174 
Note. N = 239. Pre-training observations are independent, while post-training observations are dependent and 
come from users who requested a refill. 
 
 

A paired sample t-test was used to explore differences in actions when witnessing an 

overdose for the population with data before and after training. There was decrease of 21% in 

calling the ambulance, t (238) = 6.963, p < .001. No differences were found regarding the 
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attempts to wake up the person between before training and after this, t (238) = .173, p = 

.863. The same occurred with cardiopulmonary resuscitation, where no significant 

differences were found, t (238) = –.609, p = .543. There was a 12% increase in the proportion 

of users who put the person in a recovery position before and after the training, t (238) = –

3.001, p = .003. Finally, the proportion of users injecting the person suffering an OD with a 

stimulant, water, or salt presented a reduction of 11% compared to pre-training, t (238) = 

4.627, p < .001. Test results are described in Table 13. 

Table 13 

Difference in Actions When Witnessing an OD Before and After Training 

Action variables Difference SD 95% CI p d 
Called the ambulance  .217 .482 [.156, .278] <.001 .450 
Tried to wake up the person .005 .461 [–.054, .064] .863 .011 
Performed CPR –.023 .595 [–.099, .052] .543 –.039 
Put in recovery position –.116 .596 [–.192, –.040] .003 –.195 
Injected a stimulant, water, or salt .112 .373 [.064, .159] <.000 .300 
Note. N = 239 
 

3.5. Usage of THN 

At the moment of requesting a THN refill, users declared that the previous spray was used 

to treat an overdose in 65% of the cases. 

Table 14 

Usage of THN Spray 

What happened to the previous spray? n % 
Used in OD 1,384 64.8 
Not used 588 27.5 
Expired 31 1.5 
Gave it away 32 1.5 
Other 102 4.8 
Missing 73  
Note. N = 2,210. Missing not counted in total. 
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3.5.1. Characteristics of the Overdoses Treated With THN 

Those who requested refills, and used the previous spray in an overdose, reported this was 

administered in the nose in 98% of the cases.  

The naloxone nasal spray used in this study gave the possibility of administering up to five 

doses. The maximum number of doses was applied in 31% of the cases, followed by those 

who gave two doses with 28%. Five percent of responders said they did not remember how 

many doses they administered. 

More than half of the overdoses took place in a private residence, while 41% happened in 

the street or public spaces. 

Table 15 

Administration of THN 

Administration route n % of cases 
     Nose 1,308 98.1 
     Injection 18 1.3 
     Other 4 0.3 
     Do not know 11 0.8 

Administration characteristics n % 
Nº of doses given   
     1 152 11.5 
     2 372 28.2 
     3 118 9.0 
     4 197 15.0 
     5 412 31.3 
     Do not know 66 5.0 
Location   
     Private residence 665 53.5 

Street/outside 504 40.6 
Inside a car 4 0.3 
Other 67 5.4 
Unknown 2 0.2 

Note. N = 2,210. Administration route percentages based on valid 
cases (n = 1,334). 
 
 

The question about the actions of ambulance personnel received 427 answers. More than 

half (52%) reported that the person was transported to a hospital, acute unite, or emergency 

room, while 35% said the person refused to be transported. 
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Table 16 

Ambulance Personnel Actions 

Actions n % 
Transported to hospital or ER 222 52.0 
Refused to be transported 150 35.1 
Transported to private residence 4 0.9 
Unknown 43 10.1 
Other 8 1.9 
N = 2,210   
 
   

Naloxone nasal sprays are meant to be used on someone experiencing an overdose. Table 

17 shows the relationship of the person who applied the antidote with the one having the 

overdose. Among opioid users, 75% of the sprays were applied to someone the carrier knew, 

while 6% said they used it on themselves. 

Table 17 

Relationship With the Receiver of THN 

Relationship All sprays a Opioid users only 
 n % n % 

Friend 447 36.3 256 40.9 
Acquaintance 336 27.3 175 28.0 
Partner 58 4.7 39 6.2 
Stranger 201 16.3 77 12.3 
Themselves 71 5.8 71 11.3 
Child 5 0.4 0 0.0 
Other 114 9.3 8 1.3 
Total 1,232 100.0 626 100.0 
Missing 978  455  
Note. N = 2,210. “All sprays” includes applications by participants who use 
and who don’t use opioids. Missing not counted in totals. 
 
 

Table 18 shows substances involved in the OD treated with naloxone. In 91% of all cases, 

heroin was involved in the overdoses treated. The following most common substances 

present were benzodiazepines in 29% of the cases, followed by amphetamines in 9%. Both 

Alcohol and GHB were reported in almost 6% of the cases. OSD was declared to be present 

in 6% of cases. Other non-OSD prescription opioids were present in around 3% of the ODs. 
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Table 18 

Substances in the ODs Treated With THN 

Substances n % of 
cases 

Heroin 1,152 91.0 
Buprenorphine 27 2.1 
Benzodiazepines 362 28.6 
Cocaine 4 0.3 
Methadone 49 3.9 
Amphetamines 113 8.9 
Alcohol 77 6.1 
Cannabis 3 0.2 
Antidepressant/antipsychotic 15 1.2 
GHB/GBL 71 5.6 
Other prescription opioids 36 2.8 
Other 54 4.3 
Do not know 83 6.6 
Total answers 2,046  
Note. N = 2,210. Valid cases n = 1,266. 

 
 

3.5.2. Experience Using THN  

A total of 1,082 answers were obtained on withdrawal symptoms experienced by the 

person who received naloxone (Table 19). Thirty-eight percent referred to have experienced 

confusion, and 24% reported feeling angry or irritable. Less common were symptoms 

involving vomiting (5%) and headache (3%). In around 28% of cases, the individual did not 

know or did not remember which symptoms were experienced by the people who received 

naloxone. 
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Table 19 

Reported Withdrawal Symptoms  

Symptoms Responses % of cases 
 n %  

Nausea 146 9.0 13.5 
Confusion 407 25.2 37.6 
Shock 111 6.9 10.3 
Fatigue 153 9.5 14.1 
Vomiting 54 3.3 5.0 
Irritability 255 15.8 23.6 
Headache 31 1.9 2.9 
Chills 9 0.6 0.8 
Dizziness 6 0.4 0.6 
No symptoms 41 2.5 3.8 
Do not know/remember 304 18.8 28.1 
Other 101 6.2 9.3 
Total answers 1,618   
Note. N = 2,210, valid cases n = 1,082. 
 
 

When requesting a refill of naloxone, 14% said they would like the opportunity to talk 

about it with someone (Table 20). 

When asked about how confident they were in knowing how to use THN to treat future 

overdoses, 78% said “very confident” among those who used the spray, while in the case of 

those who did not use it was 52%. Differences in the levels of confidence between those who 

used and did not use THN were statistically significant χ2 (3, n = 1,719) = 77.86, p < .001. 
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Table 20 

Experience Using THN 

Desire to talk about experience of witnessing an OD All users Opioid users only 
 n % n % 

No 896 86.5 478 85.7 
Yes 140 13.5 80 14.3 
Total 1,036  558  
Confidence knowing how to use naloxone for future OD Used naloxone Did not use naloxone 

 n % n % 
Not confident 3 0.2 2 0.5 
Somewhat confident 19 1.4 18 4.4 
Quite confident 270 20.2 149 36.2 
Very confident 1,043 78.1 215 52.2 
Do not know a - - 28 6.8 
Total 1,335  412  
Note. N = 2,210. “All users” includes participants who use and not use opioids.  
a Option presented when naloxone was not used only. 
 

3.6. Outcome of the Overdoses Treated With THN  

Finally, Table 21shows the outcomes of the overdoses treated with naloxone in the THN 

project in Norway. Almost 97% of those who answered declared that the person survived the 

overdose, while in 18 cases, the person died.  

Table 21 

Outcome of ODs Treated With THN 

 

 

  

Outcome n % 
Died 18 1.4 
Survived 1,288 96.6 
Do not know 27 2.0 
Note. N = 2,210. 
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4. Methodological Considerations 

One can encounter two types of errors in epidemiologic studies: systematic and random 

errors. Systematic error, also known as bias, is an incorrect estimate of the association 

between exposures and outcomes. It can occur due to the procedures for identifying subjects 

or procedures for collecting or analyzing the data. Bias can also be introduced by errors in the 

classification of outcomes or exposures (164, 165). Random error consists of error that 

remains after all systematic error is eliminated. It can arise from the data variability that 

cannot be readily explained or from a random process (165). 

4.1. Biases 

4.1.1. Selection Biases 

Selection biases denote distortions that result from procedures used to select subjects and 

from factors that influence study participation (166, 167), which may bias the results. The 

nature of this study implies that different selection biases are present and need to be 

considered when interpreting the results. 

4.1.1.1. Self-Selection and Volunteering Biases. Participants in this study were not 

randomly selected since naloxone was offered without prerequisites. Consequently, opioid 

users were attracted by the program’s offering, which constitutes a phenomenon known as 

self-referral, self-selection, or volunteering bias where subjects are allowed to decide entirely 

for themselves to participate in a survey. The propensity for participating in a study may 

correlate with one of the outcomes, leading to a misrepresentation of the entire targeted 

population (166, 168). In my study, participants interested in naloxone may share determined 

characteristics that make them more concerned about suffering or have more chances of 

witnessing an overdose than other opioid users. However, this study did not intend to 

describe all opioid users, but precisely, characterizing the users of the naloxone service in 
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Norway. With that being said, participants’ self-selection in this study does not represent a 

threat to the objectives. 

4.1.1.2. Location Bias. This project’s progress from a pilot study in selected locations to a 

national distribution scheme means users from Norway’s two largest cities are more 

represented than in the national population. Despite this, Norway is a relatively homogeneous 

society with small differences among its citizens. I do not think the results would have been 

biased due to particular characteristics in these two cities or their populations. 

4.1.1.3. Consent Bias. Consent or authorization bias denotes a type of selection bias 

created by the exclusion of participants in studies requiring explicit consent (168), which can 

lead to a failure at including subjects that may benefit from an intervention and obtaining 

their data in observational research and cohort studies, as growing evidence shows (169, 

170). The THN project’s objective was to provide training to anyone who needed it but 

especially those at higher risk of experiencing or witnessing an overdose. While it is likely 

that the group at the higher risk was included in the overall project, it is possible that this 

group declined the use of their information for research to a greater extent than those who did 

consent. The consent form—as required by research ethics and data protection—states that 

the participant authorizes the linkage of their information with the Prescription Registry 

NorPD (Reseptregisteret), Cause of Death Registry (Dødsårsaksregisteret), and the FD-trygd 

Registry, which contains individual information about employment, job seeking, financial 

and social assistance, and demographic variables (171).  

It is possible to hypothesize that people who present a heavy use of drugs, often prone to 

marginalization and exclusion, could be more reluctant to give access to linkage of their 

medical and welfare records because of fear of losing access to care or benefits. It has been 

described that people from “higher social groups” tend to be more willing than other groups 

to give consent for researchers to access their medical records (172). For this study, it should 
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be considered that some groups of opioid users may be underrepresented due to consent 

selection.  

4.1.1.4. Loss to Follow-Up Bias. The loss of subjects at follow-up point can influence 

statistical analysis when the reason why each subject was lost is unknown and, in particular, 

does not depend on the unmeasured health outcome (173). In this study, non-systematic 

follow-up was used, meaning that the data comes from individuals that returned voluntarily 

for another spray.  

It is relevant to consider the potential differences between the group that returned and the 

group that did not. The most obvious concern is the hypothetical lack of representation of 

participants for whom naloxone was unsuccessful in reversing an overdose, thus 

overrepresenting successful outcomes. SERAF team acknowledged this issue and has argued 

that during the eight years that the project has been running, and considering its high 

visibility, no serious adverse effects or complaints have been described by the media, staff, 

health workers, or users’ organizations so far (146). Linkage of the participants’ data with 

public registries, the cause of death, in particular, could give some idea of how death due to 

overdoses has changed since the introduction of naloxone. However, as the participants are 

supposed to use the sprays in someone else and not on themselves, self-report on the outcome 

of the overdose treated with naloxone seems to be the best approach. An active follow-up 

could be considered for future research. 

It is also essential to consider how the loss to follow-up could have impacted the results of 

analysis about the spray usage and the participants’ characteristics in the way that data from a 

hypothetical group of participants that did not need another spray may not have been 

collected. 
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4.1.2. Information Biases 

Information biases represent a flaw in measuring exposure, covariates, or outcome that 

results in a lack of accuracy of information between comparison groups (167), which may 

lead to misclassification of participants (166). 

4.1.2.1. Recall and Respondent Biases. A recall bias occurs when the participant 

provides an inaccurate recall of past events, or these are omitted (174). The time interval 

since the exposure and the degree of detail required is significant for the recall in 

observational studies (175, 176).  

At the training moment, opioid users who experienced an overdose more recently or have 

overdoses more frequently may have better recall of the substances they use, their last 

consumption, the number of overdoses witnessed or experienced, among others. At follow-

up, there was no question regarding how long ago the spray was used or when the overdose 

took place; for this reason, it is not possible to estimate how time may have affected the recall 

of answers at this stage. The question about the dosage used, which is the most specific one at 

follow-up, includes a “do not know” option, which may have helped counter the effect of 

memory loss in participants. It is unlikely that participants had difficulties recalling other less 

detailed items such as the relationship with the victim, the location, or the overdose outcome. 

Respondent bias is similar, and it is related to the recall bias in that both errors are induced 

due to the failure to provide accurate information by the participant. However, the respondent 

bias refers specifically to the difficulty to obtain objective confirmation of an outcome at 

follow-up due to particular circumstances of the participant rather than memory alone (174). 

A well-known example of this type of bias is severe migraine studies where the participant 

cannot accurately describe the events due to the impairment generated by the condition. 

Similarly, some substances’ effects can be a significant source of information bias in studies 

using self-report as the primary source of information (177). If participants were intoxicated 
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when they applied naloxone, they could have difficulties remembering details of the event. 

This is a challenge in the more specific questions, such as the number of doses used or the 

actions taken during the overdose. While it is suggested that participants’ information is 

corroborated with more objective data sources such as health records(174), this approach 

does not seem feasible in the context of this study. 

4.1.2.2. Interviewer Bias. When interviewers know the study’s hypothesis, the 

participant’s disease status, or their exposure status, they can influence the data collection 

(178). This can occur through administering the questionnaires or helping the respondents in 

different ways outside the protocol, using emphases in different questions, among other 

behaviors (174, 179). In this study, interviewers were staff from pick-up points trained in 

how to administer the questionnaire. Nevertheless, it was reported that some interviewers 

might have had their own interpretation of the question regarding the actions taken the last 

time they saw an overdose. Some members of the staff of the distribution locations reported 

they interpreted the question as referring to “what would you do in an overdose” instead of 

“what you did in the last overdose” (144). One approach that could have been considered to 

control this type of information bias could have been that participants filled out the 

questionnaires in an online form themselves. However, that option was not available when 

the study started (144). 

4.1.2.3. Social Desirability Bias. Self-report can also be affected by social desirability, 

especially when anonymity is not absolute during data collection (180). Importantly, to 

prevent social desirability bias in these settings, the self-report instrument should be validated 

before application (181). Questionnaires were piloted, and adjustments were made (144).  

In the naloxone project, staff and users may have different trust and rapport. Information 

could be biased towards what is more socially acceptable in the framework of the 

individual’s particular circumstances and the institution. If a participant knew the interviewer, 
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they might have altered their answers in order to cause “a good impression” and underreport 

potential risk factors. Similarly, questions regarding the actions taken during an overdose 

may have been influenced by answering what they should have done instead of what they 

actually did. However, in studies focusing on sensitive topics, even when complete 

anonymity is guaranteed, and no interviewer is present, social desirability bias is rarely 

extinguished completely. 

4.1.2.4. Obsequiousness Bias. Obsequiousness bias is an error that consists of 

participants systematically altering questionnaire responses in the direction they perceive is 

desired by the investigator or the person administering the survey (178, 182). While the 

possibility of receiving naloxone may have influenced the selection of participants through 

volunteering for the study, at the moment of answering the questionnaires, the information 

given by users may have been inclined to answer according to what they thought the staff 

“needed to hear” in order to receive the spray—that is, presenting more severe risk factors 

that they actually had.  

Although this issue was addressed by the consented form and explaining to the users that 

receiving naloxone was independent of the answers provided, some participants inevitably 

answered according to what they perceived as what the interviewer needed to hear. 

4.1.2.5. Unacceptable Disease or Exposure. Studies including questions on sensitive 

topics are subject to biases, particularly in face-to-face interviewing settings (178, 183). 

Measurements that hurt, embarrass, or invade privacy have been described as being 

systematically refused or evaded by participants (182). This may be especially true in 

underreporting alcohol and drug consumption (181, 184).  

While it is crucial to consider the possibility of users underreporting their consumption of 

drugs in this study, I estimate that its effects would be relatively low. This is because it is 

expected in the context of an overdose training that participants consume drugs and present 
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other characteristics that may be considered unacceptable in the general population but 

expected in this setting. However, at the time of follow-up, some items may be 

underrepresented due to their unacceptability in the program’s context. Participants received 

training in what to do at the time of an overdose, and some may have felt that they could not 

freely express what happened with the previous spray; for example, some may have hidden 

that they did not call the ambulance or deny having injecting stimulants the person suffering 

the overdose.  

4.1.2.6. Misclassification. Information bias leads to misclassification of the exposure or 

outcome (174). Information bias in group membership classification that occurs equally 

across groups is called non-differential misclassification (174, 185). There are potential 

misclassification biases in this study. In the supersaver group’s case, I used a cut-off of four 

or more sprays to determine the belonging of cases to this category. It is possible that the cut-

off used does not reflect what an intensive naloxone user is, and therefore, affected the 

regression model. 

4.2. Confounding 

Confounding describes a phenomenon where there is a noncausal association between a 

given exposure and an outcome due to the influence of a third or a group of variables (174).  

It is also defined as a confusion of effects, as the effect of exposure is mixed with another 

variable’s effect, creating a bias (165). The results of confounding are the appearance of 

strengthening or an association, not due to a direct causal effect, or the apparent absence or 

weakening of a true causal association (174). Ideally, confounding should be addressed in the 

study design by identifying potential confounders based on a priori knowledge of 

associations. In this line, the use of theoretical and graphical aid named Directed Acyclic 

Graph (DAG) is recommended (174).  
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The three main methods to prevent confounding are randomization, restriction, and 

matching (165). Randomization can only be applied in experimental studies. Restriction 

refers to selecting subjects with the same value or almost the same value for a variable that 

may act as a confounder. Matching in cohort studies involves selecting participants with 

equal distribution of the potential confounder variables among exposed and unexposed (186). 

In this study, confounding was relevant for the outcome of being a supersaver. 

4.2.1. Statistical Control 

Randomization did not apply to my study since it was not experimental. However, 

restriction and matching could have played a role if the variables in question had been 

measured. Stratification is another way of controlling for confounding at the statistical stage; 

however, it is also required that the confounders have been measured (174, 187). Since most 

of the potential confounders were not available for the statistical analysis, I used multivariate 

models for adjusting for the variables I had available. 

4.2.2. Unmeasured Variables 

Given the project’s characteristics, controlling for confounders at the design stage was out 

of the possibilities for this thesis. Here, I explain which variables I would have collected to 

evaluate as potential confounders in a DAG and in statistical control. 

Physical and mental health: Both physical and mental underlying health conditions may 

affect a person’s likelihood of being a supersaver. Some health issues such as chronic 

pulmonary disease and sleep apnea make an individual more exposed to experience 

respiratory depression (188). Opioid users who may be aware of their health condition may 

have a higher self-perceived risk of having a fatal overdose, and therefore, request sprays 

more frequently.  

It has been widely reported that mental health conditions play a relevant role as risk 

factors for misuse, abuse, and addiction to opioids (32). The presence of mental health 
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diseases may affect access to naloxone as well as belonging to a group of drug users, where 

having naloxone available could be relevant. 

Quantification of substances used: The use of drugs was explored in this study through 

self-report. It would be significant to add information regarding the magnitude of the use of 

drugs in terms of quantities and frequency, as not all drugs weigh the same in terms of risk 

for fatal overdose. Moreover, I hypothesize that the higher degree of polydrug use, the higher 

contact with the drug environment and other drug users, which increases the need for having 

naloxone available.  

Pain: Pain is a recognized biopsychosocial experience and a relevant point of entry to the 

use of opioids (189). Chronic pain, the use of opioids, and mental disorders are imbricated in 

overdose mortality since medications used to treat these conditions, such as anxiolytics, 

antidepressants, and opioids can depress breathing (32, 190). Furthermore, a history of high-

intensity pain and access to related medication can imply belonging to a social circle of 

opioid abuse outside the stereotypical street-drug user environment, but that could also 

request naloxone more frequently. 

Length of career: Older age is associated with a higher risk of opioid overdose than in 

younger groups (159). The influence of age was considered for the model of prediction of the 

supersaver group. However, age alone could be insufficient for a prediction model. The 

length of career, or the years of drug use, is associated with the likelihood of daily injecting, 

polydrug use, and having previously overdosed (191). In this regard, it would be relevant to 

add to the model a measurement on the length of career since it is likely to evidence the 

immersion of participants on a more extensive network of peers on whom naloxone could be 

used. 

Socioeconomic determinants: More than 30 studies show a significant association 

between several socioeconomic domains and the risk for opioid-related overdoses (192). 
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Factors like income, housing status, education, and deprivation measures, among others, are 

significant predictors for opioid overdose. These factors also put opioid users in a determined 

social context. The users with frequent requests of naloxone may come from a similar—more 

or less vulnerable—environment with shared characteristics that could influence their 

likelihood of requesting naloxone more often than other opioid users.  

4.3. Internal Validity 

Revision of the questionnaires in 2016 revealed the need to include buprenorphine in the 

list of opioids usually used at the training moment. That probably led to an 

underrepresentation of the users that use that substance. 

The model for supersavers had a low predictability power. The variables chosen from OD 

risk factors were statistically different from those of the other types of naloxone users. 

However, in all the cases, there was a small effect size following Cramér’s V statistic. It is 

possible that the variables included had too many alternatives, and probably computing them 

into dichotomic values from a given cut-off could have amplified the effect size.  

One needs to consider the relatively low number of cases included in the regression. The 

final model included 89 cases of supersavers, and it may have benefited from having more 

cases in the regression analysis.  

When analyzing differences in actions at the last OD before and after THN training, the 

paired sample t-test was used. Assumptions of this test are that the observations are 

independent of one another (random sample) and that the data is normally distributed. The 

data was not normally distributed; however, statistical advice proposed that there was no 

need to use the non-parametric alternative Wilcoxon Signed-Rank test due to the sample size. 

Since the observations were not randomly selected but came from a convenience sample of 

participants that requested another spray, there was a complex dependency issue. Different 

statistical advice from UiO’s Institute for Health and Society and SERAF agreed that solving 
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this issue would require complex statistical procedures outside the scope and methods learned 

in the masters’ program. Not having the time and tools to use other methods, I decided to 

proceed with the analysis despite the violation of the assumptions and use it as an exploratory 

exercise interpreting the results with caution that could give an idea of the phenomenon I 

wanted to study.  

4.4. External Validity 

External validity refers to whether the causal relationships established in a study can be 

generalized to different measures, persons, settings, and times (193). 

This thesis is primarily a descriptive study. In assessing the study’s external validity, first, 

there is the question if the project was able to capture the naloxone user population in 

Norway. The sample chosen from the database was as broad as possible with two minimal 

exclusion criteria: consent and date. There is no reason to speculate that the proportion of 

individuals from a specific group would significantly refuse to permit the use of their 

information to generate a bias large enough to void the study’s descriptive analysis. It can be 

argued that the geographical representation of users is inaccurate due to the 

overrepresentation of Norway’s two largest cities, but this is due to the natural progression of 

the program that made naloxone widely available in Norway. Although it is possible to buy 

naloxone in the pharmacies in Norway, it is unlikely that they represent a large and different 

subpopulation to invalidate the results of this study. The conclusion is that the descriptive 

results from this study relating to the characteristics of the naloxone users are ecologically 

valid and generalizable to the general population of naloxone users in Norway.  

When assessing whether the results can be generalized to other countries implementing 

similar programs, it is essential to consider that this is a fully government-funded initiative in 

the context of the Norwegian healthcare structure and services. The implications of these 

issues for the generalizability of the study are discussed in Section 6.1. 
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Regarding the exercise of generating a model to predict a supersaver user, due to its low 

predictability value and the absence of data of critical potential confounders such as 

socioeconomic variables, I cannot assert external validity based on this analysis.  

When comparing differences in the actions when witnessing an overdose, it is not possible 

to generalize the findings to other populations or settings due to three concerns. First, the 

information bias regarding how the interviewers interpreted the question was present. 

Second, the statistical analysis was performed only with the participants who had naloxone 

refills instead of including all the participants if an active follow-up was contemplated. 

Finally, the data’s dependence between the pre- and post-training moments may have 

affected the test’s validity. 
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5. Discussion 

5.1. Summary of Findings 

During the first four years, over 3,600 sprays were distributed as the project grew from 

two to 29 municipalities. There was a slight tendency for more sprays being distributed 

towards the end of the year. There was no decrease in the handout of sprays during the 

summer months in Oslo, which can be attributed to the Summer Campaigns. 

Overall, the project trained 2,156 people, of which 53% were determined to be opioid 

users. Two-thirds of the trained opioids were males and had a mean age of 38 years. 

Eighty percent of opioid users reported using heroin or another illegal opioid. Forty 

percent reported the use of OSD. Relevant risk factors for fatal overdose present among 

opioid users in the project were injection (70%) and polydrug use (71%). Among those who 

combine drugs, 80% said they mix opioids with benzodiazepines, 57% with amphetamines, 

and 36% with alcohol. Eleven percent were recently released from prison, and 22% were 

discharged from a detoxification process in the past four weeks. More than half of users said 

they consume opioids alone “often,” “usually,” or “always.” Almost 90% have witnessed at 

least two overdoses in their lives, and half have witnessed 11 or more. Seventy-three percent 

have experienced at least two overdoses themselves. 

Participants were four times more likely to be supersaver if they had not been in prison in 

the last month and almost twice if they had witnessed 11 or more overdoses. Although the 

model was statistically significant, it had a low positive predictive value.  

Regarding the actions taken when witnessing an overdose, trying to wake up the person 

and performing CPR maintained pre-training levels. There was an increase of 11% of users 

who put the person in recovery position compared to pre-training. Significantly, the 

unwanted behavior of injecting the person with salt, water, or a stimulant decreased from 

16% to 4% after training. 
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Users that returned for refill indicated sprays were used in an overdose in 60% of the 

cases. Most of the overdoses treated took place in a private place (54%). Opioids were 

present in 98% of the overdoses treated, with heroin being the most common (91%). OSDs 

were reported in 6% of cases, and other prescription opioids in 3% of the treated overdoses. 

Use of central nervous system depressants was frequent; in particular, benzodiazepines were 

present in 30% of cases, followed by alcohol and GHB (both in 6% of cases). Stimulants 

were present in 10% of the overdoses treated. 

Results from the routes of administration and doses triggered showed that sprays were 

applied as taught in the great majority of cases. Two-thirds of opioid users applied naloxone 

to someone they knew, while 12% used it to treat strangers. 

Receivers of naloxone sprays reported confusion in 38% of cases, which most likely refers 

to the process of regaining consciousness. Twenty-four percent said the person became angry 

or irritable. In 28% of the cases, the person did not know or did not remember withdrawal 

symptoms or side effects. 

The great majority of users who requested a refill of naloxone had confidence that they 

knew how to administer it in the subsequent overdose they may witness. However, 

confidence levels were higher among those who used the previous spray in an overdose than 

those who did not use it.  

Finally, 97% of the overdoses treated with naloxone had a positive outcome. 

5.2. Distribution of Sprays 

5.2.1. Temporal and Regional Expansion 

There were 3,621 naloxone sprays distributed in Norway during the first four years of the 

national project (June 2014 to May 2018). Yearly growth rates were explained by the 

expansion of the project from two to 29 municipalities. 
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Eighty-four percent of the total sprays were distributed in the cities of Oslo (48%) and 

Bergen (37%). This is attributable to the fact that these are the most populous cities in the 

country, with the highest numbers of opioid users and the first cities where the project was 

implemented. Other municipalities began to be included in 2016. The proportion of cases by 

location follows Norway’s demographic constitution and the progressive expansion of the 

THN project (Figure 15). 

Figure 15 

Nº of Sprays and Participating Municipalities by Semesters 

 

During the three whole years available (2015–2017), on average, each month accounted 

for between 5%–9% of all sprays distributed in the given year, with a slight tendency to 

increase in the latest months of the year up to 10%–13%. This observation is in line with 

reports from the Scottish NNP. They have published their distributions per month and year, 

and it has been possible to observe a slight increase towards the later months of the year. For 

2011–2019, the peak of spray distribution in Scotland occurred in December, except in 2017 
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(50). A comparison in the tendency of both projects is shown in Figure 16, where it is 

possible to observe the similarities. 

Figure 16 

Average Distribution of Sprays in Norway and Scotland 

 

5.2.2. Summer Campaigns in Oslo 

When looking at the Summer Campaigns’ impact in Oslo, spray distribution remained 

stable during the summer months between June and August of 2016 and 2017 (Figure 17). 

Data from ambulance services attending overdoses in Bergen (2012–2013) described an 

increase of calls in the summer months peaking in August, which, it is argued that may be 

linked to a drug holiday phenomenon in Norway where the rural population goes to cities to 

purchase and consume drugs during summer (194, 195). Results from this thesis do not 

reflect an increase in the distribution of sprays during the summer in Oslo as it may be 

expected considering the events described in Bergen. Nevertheless, it is relevant the absence 

of a marked drop in naloxone distribution as it shows that the project could reach the 

population at risk, even when Oslo comes to standby in summer due to a significant segment 

of the residents leaving for holidays impacting the provision of drug-related services. 
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Figure 17 

Spray Distribution Average by Month in Oslo (2016–2017) 

 
Note. Summer Campaign shown as continuous line. 
 
 

5.2.3. Pick-Up Sites 

The project used the existing drug services and a healthcare network to deliver the 

naloxone sprays. By 2018, 37 of the pick-up locations were low-threshold sites, 28 were 

specialist services, and there were two prisons. On the other hand, the great majority of 

naloxone sprays were distributed at low-threshold pick-up sites (81%) of the sprays, while 

10% were handed out by specialist services (Figure 18). This indicates that the project has 

developed as it was outlined in its objectives where despite having an extensive network for 

distribution, the core would be to reach as many users as possible through accessible low-

threshold services (146). Generally speaking, THN projects, in the framework of harm 

reduction approaches, are conceived as low-threshold interventions. Comparison with other 

projects is difficult due to the lack of information published and differences in design and 

targeted population. However, in the Scottish project, 84% of its naloxone kits distributed to 

community outlets (including specialized clinics and low-threshold facilities) and 8% to 

prisons between 2011 and 2019 (50).  
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Figure 18 

Sprays Distributed by Site in THN Norway 

 

The relatively small distribution of sprays at prisons in Norway is explained by only two 

prisons being included between 2014 and 2018. In the Ph.D. dissertation on the project’s 

implementation, it was discussed that one of the priorities for the coming years was 

expanding to reach more incarcerated users (144). In 2020, 16 prisons were participating 

(153); thus, it is expected that the proportion of sprays distributed to incarcerated people had 

increased after 2018. The prison population in Norway was 3,791 in 58 facilities in 2018 

(196, 197).   

5.2.4. Participants Trained 

From 2,156 participants in the study, it was determined with a high degree of certainty that 

53% were experienced opioid users and 47% were staff, non-opioid users, or their use of 

opioids could not be determined. In the Scottish experience, during the latest fiscal year 

(2018–2019), 80% of their naloxone kits were distributed among people at risk of an 

overdose, 11% to staff, and 9% to opioid users’ significant others (50). Wales has also 

published demographic figures for their program. For the last fiscal year available (2017–

2018), 75% of their kits went to individuals at risk of an overdose, 15% to staff, and 10% to 

the users’ significant others. Figure 19 shows a comparison of the distribution of sprays to 

opioid users in the three THN projects. 
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Figure 19 

Type of Users in THN Projects 

 

The Norwegian project has relatively fewer opioid users. This difference may be a 

consequence of the conservative approach in deciding the labeling of cases—i.e., only when 

the information provided was sufficient. As discussed in methodological considerations (see 

Section Error! Reference source not found.), there are many reasons why users may have 

wanted to hide their consumption status or give inconsistent answers. Knowing the “true 

consumption status” of the participants was not a main objective of the THN project but 

rather to distribute sprays. Considering the questionnaires’ non-inquisitive nature, the strict 

approach for user categorization, and the inconsistencies found in some participants’ answers, 

I believe that there is an underestimation of the actual proportion of frequent opioid users in 

the sample.  

Of the 1,152 experienced opioid users identified, it was determined that 63% received 

only a first-spray, and 34% ad a registered refill of naloxone. It is expected that after users get 

to know the program, the proportion of refills users will increase, and new users will 

decrease. At the end of its first year, the Scottish experience showed that 84% of the kits were 

first-sprays, whether, for their last report from (2018–2019), first-sprays decreased to 35% 

(50). This thesis’s results describe the transitional phase of the Norwegian THN project, 

where there are several repeaters from the pilot phase in the larger cities, but the majority are 

new users that come from the expansion to new sites and municipalities. In the Welsh project, 
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87% of the sprays in the period 2013–2014 were first-supplies, and by 2017–2018 this group 

has decreased to 79%. It is expected that as the Norwegian project matures, most sprays will 

be repeaters in line with what the Scottish THN initiative shows. 

5.3. Opioid Users 

5.3.1. Characteristics of Opioid Users 

The users’ descriptive analysis showed that 68% of those who requested naloxone in 

Norway were males and 32% females. These numbers are similar to projects abroad (Figure 

20). The Scottish and Welsh programs had 33% and 31% of their naloxone kits supplied to 

females in their last reports (50, 51). This is relevant considering that fatal opioid overdoses 

affect females and males unequally. In Norway, 24% of the opioid-related deaths between 

2000–2017 were females (76). These similitudes may be an indication that the project is 

reaching the relevant high-risk opioid users.    

Figure 20 

Gender Distribution in THN Projects 

 

Opioid users had a median age of 38 years old at the training moment. The group over 45 

was larger among first-spray only users, while among supersavers, the largest group was 25–

34 years (Figure 21). That indicates that first-spray only users tended to be older than the 

supersavers: this is relevant as it could mean that THN is reaching young opioid users first 
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while there may be challenges in entering into the aging population of opioid users at higher 

risk. 

Figure 21 

Age Groups by Type of THN User 

 

At a general level, users were equally distributed among the three main age groups, while 

the group under 25 represented around 11% of the cases. This younger group is larger than in 

the THN experiences in Scotland and Wales (Figure 22). Similarly, the group over 45 years 

was also more prominent than the projects in these two countries. 

Figure 22 

Age Groups in THN Projects 

 

This distribution can be attributed to different factors. It must be considered that the three 

countries’ economies and human development differ significantly, which undoubtedly impact 

the health and social services that their states can provide. The implications of this can be 

12.0%

12.3%

9.5%

38%

32%

28%

31.6%

32.6%

28.9%

18.1%

23.1%

34.1%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Supersavers

Repeaters

First-Spray Only

Age Groups (%)

< 25 25–34 35–44 > 45

3%

5%

11%

32%

28%

30%

45%

45%

30%

21%

22%

29%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Wales

Scotland

Norway

Age Groups (% of Cases)

< 25 25–34 35–44 > 45



 

 

96 
 

seen in life expectancy. Norway has a life expectancy of 80.5 for males and 84.2 years for 

females. In Scotland, males have a life expectancy of 76.9 and females 81.2, while in Wales, 

it is 78.3 and 82.5 years, respectively (4). The more significant proportion of older opioid 

users in this project can reflect that Norway is a wealthier country with an extensive and 

generous welfare state, and even though Scotland and Wales are also high-income countries, 

their economic results may translate into more vulnerability for drug users. 

5.3.2. Overdose Risk Factors 

5.3.3.1. Opioid Usage. Opioid users’ results showed that over 80% of the opioid users 

trained in the THN project use heroin or another illegal opioid. Meaningfully, it can be 

extracted from the results that at the same time, 40% of participants said they use opioid 

substitution drugs from the LAR, while 6% got OSD from the street. I hypothesize that there 

is an unknown proportion of methadone being diverted from LAR for abuse. Counting all the 

cases that reported OSD forms, these medications are present in almost half of the opioid 

users trained in naloxone (Figure 23). Although this figure is already relevant and 

concerning, it is likely to be underestimated due to the late addition of buprenorphine in 

2016. 

Figure 23 

Type of Opioids Used 
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Figure 24 

Mentions of Type and Source of Opioids 

 
Notes: OSD: Opioid substitution drugs; LAR (Legemiddelassistert rehabilitering): Opioid maintenance treatment. 
 
 

The naloxone project was conceived to target mainly injecting heroin users. 

Simultaneously, from 2000 to 2017, methadone and buprenorphine have had a steady 

increase in the proportion of opioid-related deaths in Norway, making them the first and 

second substances most present in fatal overdoses behind heroin and morphine (76). The full 

impact of the change in substances remains to be seen, but certainly, it would mean changes 

for the THN project in the future since users of diverted OSD represent a high-risk population 

for fatal opioid overdose (198, 199). 

5.3.3.2. Administration Route. Answers from the users trained in Norway show that 68% 

declared injection as the main route of administering opioids. In the subgroup of supersaver, 

the proportion increased to 81%. These results are concordant with a study conducted in 

seven Norwegian cities, which determined that 72% of the people who use drugs in this 

sample injected substances. This increased to 80% among those who had naloxone (147). 

This is another indication that the project is reaching high-risk opioid users.  

5.3.3.3. Polydrug Use. Polydrug use is one of the main concerns regarding fatal opioid 

overdoses (2), especially due to the mix with benzodiazepines (33). That is also relevant in 

the Norwegian context, where Edvardsen et al. found benzodiazepines were present in 70% 

of all opioid-related deaths for 2011–2017 (76). Meaningfully, the results of our study 
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indicated that the three most frequent substances combined with opioids among THN users 

were benzodiazepines (79%), amphetamines (57%), and alcohol (36%) (Figure 25).  

Figure 25 

Mix of Opioids With Other Substances 

 

In Figure 26, THN users who declare to mix opioids with benzodiazepines and alcohol 

and the numbers from the study of opioid-related death are compared. While the proportion 

of cases presenting a combination of opioids and alcohol differs, the percentage of cases who 

consume opioids and benzodiazepines among THN users (79%) is significantly similar to the 

percentage of opioid-related deaths where these substances were present (72%). This reflects 

the scale of this potentially fatal mix among opioid users in Norway and positive evidence 

that the naloxone project is achieving its goal to reach high-risk individuals. 

18.0%

3.0%

18.5%

18.6%

35.9%

56.9%

78.6%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Other

Cannabis

GHB

Cocaine

Alcohol

Amphetamines

Benzodiazepines

% of Cases



 

 

99 
 

Figure 26 

Mix of Opioids With Benzodiazepines and Alcohol in THN and Opioid Deaths  

 
Source: Opioidrelaterte dødsfall 2000–2017 Report (76). 
 
 

A study on substances found in syringes in the streets of major European cities (ESCAPE 

Project) included Oslo for the first time in 2018 and found that 50% of the syringes of 

Norwegian capital had amphetamines (200). These numbers concur with the results of this 

thesis regarding heroin and amphetamine use (57%), corroborating that the THN project is a 

good reflection of the injecting opioid user population. 

Figure 27 Substances Reported at THN Training and in Syringes Found in Oslo 

 
Note. Difference regarding benzodiazepine and cocaine use are explained by different routes of administration.  
European Syringe Collection and Analysis Project Enterprise ESCAPE (n = 157) (200). 
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5.3.3.4. Recent Period of Abstinence. A recent release from prison or discharge from 

inpatient treatment are risk factors because they involve a recent abstinence period (38, 130, 

131). When the person begins to use opioids again, their tolerance has been reduced, and 

previous doses can become fatal. In the case of imprisoned individuals, a Norwegian study 

found that the following four weeks after release presented the most significant risk (143). 

Among the projects’ opioid users, 11% were recently released from prison, and 22% were 

discharged from a detoxification process in the past four weeks. As mentioned earlier, the 

study included two prisons as distribution sites. In contrast, the Welsh project handed out 

almost 20% of their sprays to individuals in custody, but their project includes nine prisons 

(51). It is expected that participants who have been recently released from prison in the 

Norwegian project will increase with new detention facilities participating. There is no 

literature on THN users that have recently ended a detoxification process; however, one in 

five users in this category can be considered relatively high, indicating a subpopulation that 

may need more attention in the future. 

5.3.3.5. Use Alone. People who use opioids in solitary are at risk of entering an overdose 

without someone noticing and being able to call the emergency services (135, 201). Nearly 

60% of the projects’ opioid users reported used alone between “often” and “always” (Figure 

X). A study conducted in San Francisco (before the implementation of THN projects) 

determined that the victim was alone in 68% of the opioid-related deaths (202). The numbers 

of the participants in the Norwegian project are in line with the literature and represent a 

challenge for the intervention since naloxone is not helpful when the person overdoses alone. 

Other interventions may be needed to assist the users who often use drugs alone. 
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Figure 28 

Frequency of Using of Drugs Alone 

 

5.3.3.6. Experienced and Witnessed ODs. PWUD who have experienced a non-fatal OD 

have a greater risk of dying from an OD in the future (35, 203). At the same time, those who 

have witnessed an OD increase their risk of experiencing themselves (133). Among the 

opioid users trained in the project, 73% have experienced two or more ODs. Only 6% have 

never witnessed an OD, while 89% have witnessed two or more ODs. Moreover, half of the 

opioid users that took part in the project had witnessed 11 or more ODs in their lives. A 

comparison between witnessed and experienced ODs among participants is shown in Figure 

29. From it, it is possible to extract that at a general level, THN users have witnessed more 

ODs than experienced themselves; this is a positive development as the intervention is 

reaching those who are more present in overdoses. 

Figure 29 

Overdoses Experienced and Witnessed Among Opioid Users 
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5.4. Supersavers 

There is no definition or description of the supersaver population in the literature. The 

closest approximation is data from the Welsh project describing that 7% of their users have 

two or more refills (51).  

Through the process described in the methodology (see Section 0), it was determined a 

cut-off criterion of four sprays as a significantly high number of naloxone kits, and 134 

participants were identified. I attempted to create a model to predict supersaver with the data 

I had available—mainly OD risk factors. The final model for predicting a supersaver 

included the variables: age (OR = .96), witnessing over 10 ODs (OR = 1.91), and not being 

recently released from prison (OR = 4.24). The model was statistically significant but did not 

perform well in positive prediction. 

There may be several reasons for this result. First, several unmeasured variables were not 

controlled for as was described in Section 4.2.2. 

Second, even though the cut-off was similar to the Welsh project description, it is possible 

that this number spray does not describe a “high number of requests” correctly. Using only 

the total number of sprays by user in determining the cut-off may not have been the most 

suitable procedure as it does not account for the time elapsed between each request. As THN 

projects keep distributing sprays, more users will qualify as members of the category as they 

age, and ultimately the cut-off set will become irrelevant. A future attempt in predicting 

supersavers would need to redefine the category based on the computation of the number of 

sprays in a given period of time to describe a high number of requests more accurately.  

Third, the model was based on the idea that users with several overdose risk factors would 

need naloxone more frequently as their social circles often include other opioid users at high 

risk. However, it is possible that these variables predict overdoses but are not related to the 

number of sprays or overdoses the person would assist.  
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Fourth, although age is associated with the risk for fatal overdoses (159), it is not 

equivalent to the length of career in the use of opioids. Knowing the period for which a 

person has used drugs may be more significant than age alone. 

Finally, that the absence of socioeconomic variables may have weakened the model; 

studies have found that socioeconomic marginalization such as incarceration, income and 

poverty, employment, social support, homelessness, and education are associated with the 

risk factors among opioid users, but its effects remain under-explored (192, 204). Moreover, 

drug users with high socioeconomic vulnerability are more likely to witness overdoses (205); 

therefore, they are more likely to need naloxone. The inclusion of socioeconomic elements is 

the next step for building a prediction model about this group. 

5.5. Responses When Witnessing an Overdose 

It has been suggested that distributing naloxone without prescription could lead to a lower 

perception of risk, and therefore opioid users could be involved in more temerarious 

behaviors that will ultimately lead to an increase in mortality risk (206). Some have argued 

that THN will lead to fewer overdose events attended by emergency medical services (207). 

Seal et al. discussed attitudes of IDUs towards the prescription of naloxone before the 

implementation of large THN projects. They found that 62% of those surveyed would be less 

likely to call the ambulance (208). To explore the impact of this issue in the THN in Norway, 

actions declared before training with the responses taken in the OD treated with naloxone 

were compared. 

A statistically significant decrease in calling the ambulance from 91% in pre-training to 

69% at follow-up in these cases was observed. Marginal or no changes were found in waking 

up the person (84%) and performing CPR (around 50%). Putting the person in a recovery 

position had a significant increase from 37% to 48%. Finally, a significant decrease in 

injecting substances to the overdosed person from 16% to 4% was found. 
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Figure 30 

Differences in Actions When Witnessing an OD Before and After Training 

 
* Statistically significant change (p < .05). 
 
 

Unfortunately, these results may be biased regarding the actions at the baseline point as 

described in Section 4.3, especially regarding calling the ambulance. The study from Seal et 

al. described that 51% of the IDUs surveyed in San Francisco called the emergency services 

in an OD event (208), which is in line with our numbers (48% at post-training). Similar to the 

results of this study, data from the THN in Wales described that emergency services were 

called in 49% of the cases where naloxone was used (51). Trying to wake up the overdosed 

person is a natural reaction when someone loses conscience, so high rates for both moments 

are probable. A higher percentage of people performed CPR in the last overdose after 

training, which may be linked to the training. The significant decrease of injecting substances 

to aid the person to overcome the overdose can also be linked to the training and its role in 

reducing lay remedies among IDUs. 

To sum up, if calling the ambulance is excluded for the methodological issues, the rest of 

the actions maintain the pre-training levels or improve among take-home naloxone users. We 

disagree with those who say that having naloxone available will, by itself, provoke that users 

engage in more risky attitudes towards the use of opioids. Authors Doleac and Mukherjee 
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have linked the expansion of THN programs to the increased use of fentanyl in the United 

States (209), using this as an example of compensatory use of opioids—i.e., PWUD are 

encouraged to take higher risks because it is safer to use opioids (210). The authors paid little 

attention to the role of pharmaceutical companies in shaping the opioid crisis. Just a few 

months ago, in November of 2020, Purdue Pharma LP pleaded guilty to charges for its 

contribution to the addiction and deaths related to opioids, mainly through the sale and 

promotion of their product OxyContin (oxycodone) (61). Purdue knew their product was 

highly addictive and lied to health and drug authorities about it. The company agreed to pay 

more than US$ 8 billion and will cease its operations (62). With new information available, 

claiming that THN interventions are to blame for the increase in fentanyl in the United States 

seems inadequate. 

It is important to recognize that opioid users decide about their lives like any other person 

looking at what is more convenient. To consider naloxone as the only factor that influences 

their decision to call the emergency services or not denies the presence of other contextual 

elements that are important for opioid users like the involvement of police, stigma, repeated 

mistreatment by medical staff, and other negative consequences for them (107, 124, 211). We 

agree with the point made by Tas et al., who point out that while some individuals may 

develop unintended negative consequences after making naloxone available, the cumulative 

effect on the lives saved remains a significant benefit for drug users and society (210). 

5.6. Usage of THN 

5.6.1. Spray Usage 

Results showed that 63% of sprays were used in an overdose. As a comparison, 27% and 

21% of the users declared this in the Scottish and Welsh programs (Figure 31) (51, 212). 

Consequently, Norway presents a smaller proportion of sprays not used in ODs due to losing 

the device, giving it away, getting it confiscated than the projects in the United Kingdom. 
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While in these countries, one-fifth of the sprays are reported as expired, and in the Norwegian 

project, 1% gave this reason for requesting a new spray. 

Figure 31 

Usage of Previous Spray in THN Projects 

 

Several aspects can explain why more sprays are actually used in ODs in Norway than in 

Scotland and Wales. Users could have answered that they used the sprays in ODs due to 

social desirability when participating in a project that distributes a life-saving antidote for 

free (see Section 4.1), but there is no evident argument explaining why this would be more 

prevalent in Norway than in the UK.  

Looking at contextual factors, a recent qualitative study in New York City looked at why 

opioid users decline free naloxone or decide not to carry it if they have it. Authors found that 

fear of negative consequences of carrying naloxone, mainly from law-enforcement officials, 

was significant (211). Many countries and regions have changed their legislation to reduce 

the risk of criminal liability in assisting a person in danger (also known as Good Samaritan 

laws), including over 47 states in the United States, aiming to facilitate the use of naloxone 

(213). However, the study from New York City shows that despite these changes, fear of 

consequences persists. Users fear legal consequences from carrying naloxone and losing 

social services and benefits for being recognized as an opioid user or associated with the 

given social environment by law-enforcement officials (211). 
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THN users in the United Kingdom and Norway may differ in the perceived consequences 

of carrying and using in a way that Norwegian users are especially concerned that police will 

take actions against them, whereas, in Wales and Scotland, this fear may be justified; in fact, 

users from Scottish project have reported confiscation of naloxone by the police more than 

160 times (52).  

5.6.2. Characteristics of the Overdoses Treated With THN 

5.6.2.1. Location. Using opioids in closed spaces, such as private homes, can be linked to 

life-threatening situations, including lack of medical assistance due to being alone or that 

emergency services have difficulties accessing some locations (50-52). Madah-Amiri et al. 

found that ambulance services attending non-fatal opioid overdoses in Bergen had a longer 

response time in private settings (194). 

Overdoses treated with naloxone in Norway took place in a private residence in 54% of 

the cases, while 41% happened in public space. These results were consistent with those of 

Madah-Amiri and colleagues who reported in their ambulance study in Bergen that ODs took 

place in private residences in 56.4% of the cases. The proportion of ODs treated with 

naloxone in a public setting was larger in Norway than in Wales. Combining private 

residences and hostels/shelters, over 70% of the ODs treated with naloxone in 2017–2018 in 

Wales took place in a private setting (51) (Figure 32). That difference may be explained by 

the fact that some staff in Norway was using the sprays close to their pick-up points. 

Figure 32 

Location of the ODs Treated With Naloxone in THN Projects 
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Following Madah-Amiri et al.’s rationale in that as Bergen has a park as an “open drug 

scene” (194), Oslo has locations in the east part of the city where drug use in public space 

(streets and parks) is common and largely tolerated by law-enforcement officials (214). 

5.6.2.2. Substances Involved. Users described heroin as the primary substance involved 

in the overdoses treated with naloxone (91%). When other prescription opioids and OSD 

medication are included, opioids were involved in 98% of the ODs treated with naloxone 

(Figure 33), indicating the sprays were used in the right circumstances. 

Figure 33 

Substances Involved in the ODs Treated With THN  

 

Looking at which opioids apart from heroin were involved in the overdoses, OSDs were 

present in over 6% of the cases, and other prescription opioids were present in 3% of the ODs 

treated with naloxone. These results are in line with what Edvardsen et al. have described 

regarding the opioid-related deaths in Norway for 2000–2017: A decreasing prevalence of 

heroin/morphine while methadone, buprenorphine, fentanyl, oxycodone, and tramadol 

increased. Figure 34 shows an approximately similar distribution of drugs other than heroin 

in the overdoses treated with naloxone and in the substances present in opioid-related deaths 

in 2017 when heroin and morphine are excluded. 
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Figure 34 

Opioids (Excl. Heroin) in ODs Treated With THN and in Opioid Deaths 

 
 
 
Note. Opioids excluding heroin. 
OSM: Opioid maintenance medication, MTD: Methadone, BUP: Buprenorphine, FEN: Fentanyl, MOP: Morphine, OXY: 
Oxycodone, TRA: Tramadol. Substances in opioid-related deaths for year 2017. Source: Opioidrelaterte dødsfall 2000-2017 
(76). 
 
 

Regarding the use of opioids with other substances, it was observed that over a third of the 

cases reported mixing with depressant drugs (34%) and benzodiazepines in particular (29%) 

(Figure 35). Alcohol and GHB were reported in 6% of the cases. In 7% of cases, participants 

who requested a refill of naloxone did not know which substances were involved in the 

overdose. The proportion of participants who reported the person used benzodiazepines was 

lower than expected, considering that this medication was found in 72% of the opioid-related 

deaths (76). It is possible that an underreporting of non-opioid substances involved in the 

overdoses occurred. Since the information is reported by the person treating the overdose 

instead of the one experiencing it, they may not be aware of every substance used apart from 

the opioid. In particular, substances that do not require drug paraphernalia or that can be used 

discreetly, such as benzodiazepines or GHB (orally), can go unnoticed by witnesses and those 

attending the overdose. 

THN Opioid-Related Deaths 
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Figure 35 

Non-Opioid Substances Involved in the ODs Treated 

 

5.6.2.3. Spray Administration. Results indicated that the spray was administered by the 

correct route in over 98%, while 1% of participants injected naloxone instead of spraying it. 

The number of doses triggered by participants is distributed in two main groups of 1–2 doses 

(40%) and 4–5 doses (46%). 

Figure 36 

Number of 0.4ml Doses Applied 

 

The administration results indicated that the sprays were used correctly in nearly all cases. 

The variability of the administered doses also indicated that users followed the indications of 
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applying one dose and waiting for a reaction before administering the next one, which helps 

reduce over-antagonism by the naloxone (discussed later in Section 5.6.3). The overall 

picture shows that the training content was sufficient and adequate, and users were able to 

remember and follow the administration’s instructions. 

5.6.2.4. Relationship with the Receiver of THN. Opioid users in this project declared 

that it was used on a third party other than themselves in 89% of the cases. Similar numbers 

were registered by the Scottish (89%) and Welsh THN programs (87%) (50-52). The self-

administration of naloxone in the event of an overdose is hardly possible due to the loss of 

conscience, although it has been described (215). The use of the spray on “themselves” most 

probably implies that someone else took the spray and applied it on the individual during the 

overdose. However, it should also be considered that some individuals may be using 

naloxone as a form of prophylactic on themselves before reaching an overdose.  

Figure 37 

Relationship With the Receiver of Naloxone in THN Projects 

 

In more detail, opioid users reported that it was applied to someone they knew in most 

cases (75%), while 12% said they used it in a stranger. This is a positive sign that indicates 

naloxone is reaching the social circles and contexts of people who use opioids. When 

considered all the sprays handed out, it was observed the proportion of answer “other” 

increases from 1% to 10%. This increase is likely to be related to sprays applied by staff from 

drug services. 
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Figure 38 

Relationship With the Receiver of THN 

 

5.6.2.5. Ambulance Personnel Actions. As stated previously, there is concern among 

some authors about how the widespread distribution of naloxone can affect the perception of 

risk among opioid users and how having naloxone available can influence the actions users 

take when witnessing an OD (see Section 5.5). 

In 52% of the cases, the person was taken to an emergency room or hospital, while the 

person refused to be transported to a medical facility in 32% of the cases. Similar figures are 

observed in Wales, wherein 49% of the time, the person was taken to the hospital, and in 

24% of the cases, the person refused to be transported. The projects differ in that in Wales, 

there is a higher percentage where no further action was taken (26%) (51), while in this 

project being transported to a private residence, other actions, and unknown actions, account 

for 13% of the cases. 

Similarly, results from the ambulance study in Bergen—which took place before the start 

of the THN project—showed that in half of the cases, the person was taken to a medical 

facility (194). This may be an indication that calls to the emergency services have not 

decreased. 

The questionnaires did not include the reasons why the person refused to be transported 

to a hospital, making it challenging to figure out if there is an increased perception of safety 

because of naloxone. However, it is no infrequent that opioid users have a negative 
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perception of medical personnel (216, 217). More research is needed to explore the 

association between ambulance calls and perceived attitudes towards medical personnel and 

how naloxone may play a role. 

5.6.3. Experience Using THN 

For the project to contribute to reducing death by opioid overdoses in Norway, it is not 

enough to distribute sprays, but users have to carry it and have confidence in their training 

applying it. As seen in the literature, their experience with the antidote could influence their 

willingness to use it and other users’ perceptions towards it. Too many or too strong side 

effects can make naloxone unpopular among opioid users.  

5.6.3.1. Side Effects and Withdrawal Symptoms. Naloxone has proven to be an efficient 

and safe antidote to treat opioid overdoses (136). Nevertheless, its use may trigger unwanted 

side effects on the receiver, including withdrawal symptomatology from opioids. Among the 

symptoms recognized are anxiety, restlessness, and an “achy feeling” in the back and legs, 

along with irritability and increased pain sensitivity. Dysphoric mood; nausea or vomiting; 

muscle aches; lacrimation or rhinorrhea; pupillary dilation, piloerection, increased sweating; 

diarrhea; yawning; fever; and insomnia may also be present (218). An issue from the 

National Health Service England in 2014 warned about the risk of distress and death from 

inappropriate doses of naloxone in patients on long‐term opioid or opiate treatment addressed 

primarily to older patients in treatment for pain and palliative care. However, it warned about 

the precipitation of acute withdrawal syndrome (219). Whether or not a person will have side 

effects—and their magnitude—depend on multiple factors such as the quantity of opioid, 

doses of naloxone, amount of absorption, the atomizer’s functionality, among others (220, 

221). Over-antagonism is the term used to describe when a larger-than-needed dose of 

naloxone is applied to reverse an OD. 
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Over-antagonism and withdrawal symptoms are a cause of concern because they can 

generate a bad reputation for naloxone among opioid users. A study in Scotland showed that 

naloxone had negative views among opioid users because of its perceived harmful effects; 

however, even though iatrogenic harm did occur in some cases, most experiences were 

anecdotic and were primarily linked to hostile treatment by medical services (222). It is worth 

noting that this study is a revision from an analysis made before introducing THN programs 

and corresponds to naloxone applied in the context of emergency services. However, 

negative views started to build in what became “a legend” among opioid users, making them 

very skeptical about the antidote (222). Recently, this phenomenon has been conceptualized 

as reputational mediated toxicity (223) and may have relevant implications for implementing 

naloxone interventions. 

Side-effects of naloxone are also a concern among laypeople that witness an OD. More 

recently, and in the context of THN projects, it has been reported that people carrying 

naloxone are concerned that the treated person may become angry, aggressive, or even 

violent when regaining consciousness (220, 224). Therefore, side effects are relevant in terms 

of the safety of those who receive naloxone and for the acceptance and reputation among 

opioid users and laypeople carrying it, translating in their willingness to use the sprays. In 

these results, 38% said the person suffered from confusion. Other relevant symptoms were 

fatigue (14%), nausea (13%), and shock (10%). Irritability was reported in 24% of the cases 

(Figure 39). 

A limitation from these results is that they come from the person who applied naloxone 

and not from the person who directly experimented them, which explains that in over 28% of 

the cases, the informant did not know or could not remember the symptomatology. Irritability 

or anger, however, can be observed directly by the witness of the OD. A mixed-methods 

exploratory study performed in a THN context found that irritability was present in 32% of 
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the people treated with naloxone. Nevertheless, they discussed that it was related to the 

responder’s communicative style (positive or negative) more than an effect of naloxone itself 

(220). 

This study shows that naloxone did have unwanted effects for some users, including 

irritability, although it is not possible to distinguish if it is due to naloxone itself or other 

contextual or communicative factors. The project setting as an intervention did not allow 

direct responses from the people treated with naloxone, and therefore, there was a high 

number of do not know/recall answers. 

Figure 39 

Withdrawal Symptoms Reported by the THN Receiver 

 

5.6.3.2. Confidence. At a general level, participants trained in the administration of 

naloxone had confidence in knowing how to use the spray the next time they see an overdose. 

This suggests that the training’s components and duration give sufficient resources to act in 

the event of witnessing an overdose and applying naloxone. Results also showed a difference 

in the confidence levels reported between those who used the previous spray in an overdose 

and those who did not (Figure 40). The great majority of users who applied the spray report 
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having the highest level of confidence, which reconfirmed that the knowledge acquired at 

training is sufficient to confront a real overdose and that the overall experience was positive 

in terms of application and outcome of the episodes. Users who have not used the spray may 

feel insecure about their abilities in using a new tool under a highly stressful context. Based 

on what was seen among those who used the spray, it is likely that their confidence will 

significantly increase after a first experience. 

Figure 40 

Confidence in Knowing How to Apply THN in Future ODs  

 

5.6.3.3. Sharing the Experience. Being involved in a situation where someone 

experiences an overdose can cause significant psychological distress. In fact, witnessing an 

overdose meets the criteria for a psychological trauma considered for post-traumatic stress 

disorder (PSTD), as it is an exposure to actual or threatened death or serious injury by a 

medical that is sudden and catastrophic (218). While it has been recognized the psychological 

and emotional impact first responders to opioid overdoses have faced (225), authors have 

criticized the lack of support and follow-up to opioid users exposed to the overdose trauma. 

That is especially true for THN programs, where lay people are becoming the new first 

responders (136, 226).  
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It has been discussed that in this thesis that more than 50% of opioid users in the 

Norwegian project have witnessed 11 or more ODs; and however, most of the opioid users in 

this sample are not interested in talking about the overdoses they have treated (86%), even as 

the question addressed the traumatic nature of the experience (Appendix C, Question 13). 

The information provided by this study does not allow for conclusions why there is such a 

defined trend, but a series of complex social, cultural, and psychological factors may be 

involved. I address more about the implications of this in the conclusions.  

5.7. Outcomes of the Overdoses Treated with THN 

Naloxone projects have shown a high rate of successful OD reversals; in some cases, 

close to 100% (136). Projects with similar methodologies to those of this study (non-

systematic follow-up at the moment of refill), like the one in Massachusetts, showed that 

98% of the cases were successful reverses (227). In San Francisco, from the over 700 

naloxone kits used, 99% had positive outcomes (228). More recently, a review of the THN 

project in Pennsylvania showed successful outcomes using THN in 96% of the cases (217). 

This study’s results are in line with the mentioned projects. In Norway, from the 1,333 sprays 

distributed and informed in the follow-up at refill, 97% were successful outcomes, and 18 

deaths were recorded. 
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6. Limitations and Strenghts 

6.1. Limitations 

Some limitations were identified in this study. 

As mentioned, biases are a limitation. In particular, selection biases of self-selection, 

consent, and loss to follow-up should be considered, as well as the information biases of 

recall, social obsequiousness, and desirability bias. These topics are discussed in more detail 

in Section Error! Reference source not found.; however, it is worth mentioning that 

questionnaires were optional due to the project’s nature, which could have influenced the 

sample. It is also possible that social desirability and the context of receiving an antidote at 

no cost may have biased some of the participants’ answers. Information at follow-up was 

provided by the person who requested the spray; thus, results from questions regarding the 

experience of receiving naloxone and characteristics of the treated overdoses may have been 

affected by the informant not being aware of all the victim’s conditions. 

The study is somehow limited by not having a systematic follow-up of the trained 

participants. The refill questionnaires on the use of naloxone and overdose outcomes come 

from the participants who requested another spray. The convenience sample for the follow-

ups may have affected the question on the overdose outcome. However, non-systematic 

follow-ups are present in more than half of the projects reviewed by McDonald and Strang in 

2016 (138) and in the Welsh and Scottish project reports (50), some of the most well-

established national projects that also publish their data periodically. While this follow-up 

design may not be the first choice from a strict epidemiological point of view, it must be 

remembered that the THN project in Norway is, first of all, an intervention instructed by the 

Health Directorate of Norway. The intervention’s primary objective was to offer naloxone to 

as many high-risk users as possible, and data collection for future research could not interfere 

with the primary objective. Under that perspective, and considering that similar international 
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initiatives followed the same path, although not ideal, non-systematic follow-up design 

offered the best balance between intervention and data collection for research. 

The model results were below what I was expecting in terms of significance. Results were 

limited by the methodological challenges described in Section 4.3, mainly the cut-off defined 

for group membership and several potentially relevant variables unmeasured Limitations 

regarding the variables available are reasonable since, as mentioned earlier, the priority in 

designing the questionnaires was to keep them as short as possible to not interfere with the 

project’s primary objective: To distribute sprays. Fortunately, the linkage with public 

registries offers opportunities for complementing this study in the future. 

Methodological issues influenced the analysis on the comparison of the responses before 

and after the training. One main point was the interpretation of the questions by staff who 

applied them, as discussed in Section 4.1. This issue was likely more prevalent in the 

question regarding the call of emergency services. The second point was that the 

methodology used may not have been the gold standard for what was intended to measure 

(see Section 4.3). However, despite these limitations, I believe that proceeding with the 

analysis was the correct course of action. Although many concerns exist on how THN could 

affect the responses of opioid users, no studies are addressing the issue with “before-after 

training” measurements, but rather are based on perceptions and hypothetical questions. This 

topic is just beginning to be researched, and the exploration made in this thesis was a good 

exercise for future studies. 

External validity may be limited in terms of the generalizability of the results. This study 

was conducted in a secure government-funded project, which relied on a robust, coordinated 

network of drug services that was already well established (144). This contrasts with many 

other initiatives with a small local focus and others that lack secure funding for the future 

(229, 230). Moreover, Norway is a prosperous country with coordinated and robust welfare 
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and healthcare systems. This setting could be qualified as ideal for implementing an initiative 

of this nature. Other countries trying to implement national efforts such as this may face other 

challenges, and the populations may differ in their characteristics. 

Finally, this study was limited by its extension. We had access to valuable data on the 

opioid and naloxone situation in Norway. Several associations between opioid users’ 

characteristics and their risk factors and use of naloxone could not be included in this study to 

avoid extending more than reasonable for a master’s project. Nevertheless, several significant 

results could be presented. 

6.2. Strengths 

This study is relevant as it provides meaningful description and analysis of a national, 

multi-site, and government-funded take-home naloxone intervention when most of the 

available studies focus on THN circumscribed to county or regional level with small samples. 

Only a small fraction of the studies on THN are based on interventions using a non-

injectable form of naloxone (138). Due to the benefits and the licensing of products using an 

intranasal route, research will likely move in that direction. This study is one of the first in 

analyzing a large-scale project using an intranasal format only. 

Compared with previous research about the THN project in Norway, this study has the 

advantage of encompassing four full years of implementation, which meant access to a 

relatively large sample of 3,621 questionnaires from 2,156 participants. Madah-Amiri et al. 

acknowledged the importance of including more years in future research to widen the 

project’s understanding (146).  

The questionnaires’ format and questions, despite short, provided relevant data on the 

users’ use of drugs and risk factors, and characteristics and outcomes of the overdoses treated 

under a THN Scheme. Moreover, the similitude of data collection, format, and scale, with the 
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projects in Wales and Scotland, allowed discussing differences and points of encounter 

among these three projects. 

This study is the first to address two yet-to-emerge issues in the discussion of take-home 

naloxone provision: users with a high number of THN requests and how easy access to 

naloxone at no cost can lead to changes in the actions of users when witnessing an overdose. 

The limitations faced in investigating these topics do not overshadow the relevance of the 

results as evidence and as a start point for future research. 

Perhaps one of the main limitations of this study could also be one of its main strengths. I 

have described how the absence of some data and how this was collected presented 

challenges to carry out the statistical analysis. Having these limitations relates to the fact that 

the data comes from an intervention rather than a rigid epidemiological or clinical study. 

Both ways of generating knowledge are valid and crucial for health research progress; 

nevertheless, gathering data on drug users for analysis is challenging for many contextual and 

individual factors. To gather considerable real-world data from an extensive intervention, one 

must make some concessions. In that regard, the results presented, despite all their flaws, 

represent a substantial contribution in the opioid prevention field.  
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7. Conclusions and Implications 

This study had two main objectives: to describe the distribution and use of naloxone 

sprays and describe the characteristics of the naloxone users in Norway. These objectives 

were largely fulfilled, and several implications can be drawn from this thesis.  

At a first level, the characterization of the opioid users participating in the THN project 

showed similar demographics to the high-risk population of opioid users in Norway. 

Moreover, when examining the risk factors for fatal overdose among them, significant 

similitude to the literature and the reports of opioid-related deaths in Norway was found. This 

implies that the intervention’s targeted population—high-risk opioid users—is being reached 

according to THN Norway’s objectives. 

It was particularly significant that over 40% of the opioid users in the project reported 

using OSDs. How many of these are in OMT and how many are misusing diverted OSDs—

methadone in particular—remained unknown; however, this subpopulation should receive 

more attention in the future. 

Regarding the overdoses treated with naloxone, heroin was by far the primary opioid 

involved, as expected. However, OSDs and prescription opioids also were mentioned in 

several cases. I conclude that this reflects the transitional moment among Norway’s opioid 

population that, in line with what has been described internationally, use moves from the 

injection of heroin towards synthetic and semisynthetic opioids. An important implication 

and warning sign of this trend is that Norway may be moving towards a broader introduction 

and use of fentanyl and fentanyl-contaminated substances, which has caused devastation in 

the United States since 2013. 

Despite not capturing the group of users with a high number of naloxone requests with 

maximum accuracy, and the lack of literature on the subject, I conclude that supersaver users 

exist. They constitute an important group to describe in their condition of empowered users. 
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Literature has pointed out that the empowered users take an active role in their communities 

in guiding and spreading knowledge about naloxone, aiding in the expansion of THN 

projects. 

After carefully weighing previous research, methodological issues, and results obtained in 

this study, I conclude that opioid users do not necessarily diminish protective and life-saving 

actions when witnessing an overdose after THN training and when this is widely available. 

The implication is that this study refutes assumptions by some authors claiming that the 

provision of naloxone will increase the risk of fatal overdose due to an excess of confidence 

in the antidote. The benefits of THN clearly outweigh minor differences in behaviors—if 

they exist. 

Results from opioid users’ experience using THN allow us to determine that the training is 

correct in terms of contents and efficacy and that there is no need for significant changes so 

far. Confidence in having the knowledge and skills for using the spray appears to increase 

after treating an overdose with naloxone. The same results imply that the overall experience 

of those who have used THN is positive, which helps to the continuity and expansion of THN 

coverage as the users’ views towards the antidote are critical for its acceptance among drug 

users.   

In some cases, well-intentioned public policy is implemented without knowing if 

stakeholders are attracted or see a benefit from it. An implication from this thesis is that 

despite evidence indicating the traumatic nature of witnessing an overdose, users of the 

Norwegian project do not see the need for having a space to share and talk about their 

experience assisting overdoses. 

Finally, this study concludes that naloxone is an effective antidote to treat opioid 

overdoses in line with previous literature. Large-scale and widespread distribution of 

naloxone intranasal sprays to opioid users and laypeople is feasible when implemented under 
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an existing network of drug services and sufficiently funded by the government. This harm-

reduction intervention focuses on drug users’ needs, enabling them to decide over their 

treatment and services, and contributes to their empowerment, not only as drug users but as 

members of their communities and society. This study, the first examining the earliest years 

of THN Norway, supports the universal provision of take-home naloxone intervention to 

reduce mortality by opioid overdose. 
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8. Future research 

Even though this thesis covered varied and relevant issues within the THN Norway 

project, more elements can be explored and researched in the future, and others looked at in 

more depth. Here I enumerate some of the priorities and perspectives for the future. 

1. Risk factors and demographic data: This work contributes to describing the 

characteristics of opioid users participating in the THN project in Norway. Associations 

between demographic information, risk factors, and the characteristics of the overdoses 

treated could be further explored in the future. 

2. Imprisoned population: The project’s Ph.D. dissertation acknowledged the need to 

expand the research on THN in Norway towards the incarcerated population. This study 

could not contribute to this task because there were only two facilities included in this 

project. Now that 16 prisons are participating, future research should focus on the use of 

naloxone in this well-documented high-risk population. 

3. Supersavers: This study provides the first step concerning users with a high number of 

naloxone requests. The definition of this population can be improved by considering the time 

between each request and not crude numbers only. Since supersavers are empowered users in 

their communities, social and contextual variables could play a relevant role in a future 

prediction model. It should be considered that in exploring the characteristics of these users, a 

qualitative study focusing on their roles and attributes in their communities could prove to be 

adequate. 

4. Difference in responses when witnessing an OD: After the first attempt described in this 

thesis, to improve the discussion on how responses during an overdose may be affected by 

the introduction of THN training, a different study design and methods are needed. A 

longitudinal study with repeated measures and the inclusion of opioid users that do not 
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receive training would be optimal. However, the project’s structure would determine the 

feasibility of any other study. 

5. Synthetic Opioids and Opioid Substitution Drugs (OSDs): This study corroborated the 

emergence of other synthetic opioids among drug users in Norway and its presence among 

THN users. Replication of this study would need to look into the use of OSDs from LAR and 

include questions about the use of more potent opioids not mentioned here. 

6. Prophylactic Use of Naloxone: A small proportion of users declared the sprays were 

used on themselves. Although documented cases of intranasal naloxone self-application exist 

(215), little is known about the phenomenon. Future research should bring up the subject to 

evaluate its impact on the intervention. 

7. Sharing the Experience: Further studies are needed to explore the reasons behind trained 

users’ reluctance to talk about the complex experience of witnessing and treating an 

overdose. Factors such as who may be a proper interlocutor and how reversing an overdose 

can become a healing experience could be explored using qualitative methods. 

8. Follow-up and Successful Reversals: So far, most THN studies have relied upon non-

systematic follow-up methods due to complexities in combining distribution and research. 

Since the research THN project has access to users’ identification numbers, an active follow-

up is feasible. Such a study would strengthen the OD outcome results and help reveal 

potential unreported cases of deaths in which THN failed. 

9. Linkage with Public Registries: The project is authorized to do research linking 

information with the Prescription registry NorPD (Reseptregisteret), socioeconomic and 

welfare benefits registry (FD-trygd), and the registry of causes of death 

(Dødsårsaksregisteret). Linkage of the participants with the prescription database could allow 

studying the role and scope of prescribed medication (opioids, OSD, benzodiazepines) and 

polydrug use as a risk factor. FD-trygd is important for including socioeconomic information 
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about the users, enriching their descriptions, and exploring contextual risk factors for fatal 

overdoses among participants. FD-trygd can also be relevant for the description and 

characterization of supersaver. 

10. Effect of the Intervention on OD mortality rate: Now that the project has been 

operational for almost seven years, it would be relevant to evaluate the intervention’s impact 

on overdose mortality in Norway. Health registry data and active follow-up should be 

considered for this aim. 

11. Study Replication: In the previous study about the THN project in Norway, the authors 

pointed out that more research is needed beyond the first and half years covered (146); this 

study aimed to fill that gap. Replication of this study could add more evidence, but attention 

to participants’ classification should be addressed. The procedure to distinguish participants 

was rigorous, but as in any manual task, it was not free from errors. This could be avoided 

using personal identification numbers, which would strengthen the results. 

This study was based on 3,621 answers from four years, including 67 sites in 29 

municipalities. Now, there are almost seven years of data available consisting of over 11,000 

answers from 125 sites in 54 municipalities, which would enrich the description and study of 

the project. 
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Appendices 

Appendix A: Distribution of Sprays 

Table 22 

Sprays Distributed Between June 2014 and May 2018 

 

Table 23 

Sprays Distributed in Oslo Between June 2014 and May 2018 

 

  

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total Incr. % 
2014 - - - - - 9 52 44 30 32 21 27 215 - 
2015 38 44 46 41 43 70 68 66 93 86 70 52 717 234 
2016 60 65 44 56 97 62 74 67 74 52 97 44 792 11 
2017 87 68 90 96 95 78 75 133 108 117 142 127 1,216 54 
2018 118 115 127 162 153 - - - - - - - 675 55b 
Total 303 292 307 355 388 219 269 310 305 287 330 250 3,615a  
Note. 
a Six distributed sprays had missing dates and were not included. 
b Baseline of 436 sprays corresponding to January to May of 2017. 

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total Incr. % 
2014 - - - - - 0 14 0 7 7 7 9 44 - 
2015 16 16 16 16 30 24 12 30 59 53 25 11 308 600 
2016 37 26 19 25 67 39 31 36 37 16 25 14 372 21 
2017 63 45 47 54 72 41 47 65 47 51 80 67 679 83 
2018 67 55 64 50 82 - - - - - - - 318 13a 
Total 183 142 146 145 251 104 104 131 150 127 137 101 1,721  
Note. a Baseline 281 sprays corresponding to January to May of 2017. 
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Appendix B: Enrollment Questionnaire 

Questionnaire by SERAF. Originally administered in Norwegian. Integrally translated for 

this thesis based on Madah-Amiri dissertation (144). 

 
ID #                  Location: ________ Date: ________ 
 
Birthday: ______/______/______ 
Gender:           Male         Female 
Have you had naloxone training before?        o   Yes ( Refill form)       o   No  

 
1.   Opioid use:   

 Opioid use- daily/ almost daily 
 Opioid use- not daily/ sporadic 
 Never used opioids 
 Previous opioid use 

 Less than one month ago 
 1-3 months ago 
 More than 3 months ago 

 

2.   Admitted to detoxification in the past 30 days (Cross only one) 
 No 
 Yes 
 Not applicable  

 

3.   Have you been in prison in the past 30 days? (Cross only one) 
 No 
 Yes 
 Not applicable 

 

4.   Do you use methadone?  
 No 
 Yes, from LAR 
 Yes, from the street 
 Not applicable 

 

5. Di you use opioid/drugs alone? (Cross only one) 
 Never 
 Rarely 
 Often 
 Usually 
 Always 
 Not applicable 
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6. Do you mix opioids together with: (Multiple responses permitted) 
 Alcohol 
 Benzodiazepines 
 Cocaine 
 Meth/Amphetamines 
 GHB/GBL 
 Other (specify): 
 Not applicable 

 

7. How do you usually take opioids=? (Cross only one) 
 Inject 
 Smoke 
 Snort 
 Swallow 
 Other (specify): 
 Do not use opioids 
 Not applicable 

 

8. How many times in your life have you overdosed? (Cross only one) 
 1-10 times 
 11-20times 
 More than 20 times 
 Never 
 Not applicable 

 

9. How many times have you witnessed an overdosed? (Cross only one) 
 1-10 times 
 11-20 times 
 More than 20 times 
 Never 
 Not applicable 

 

10. What did you do when you saw an overdoes? (Multiple responses permitted) 
 Called the ambulance 
 Tried to wake them 
 CPR 
 Recovery position 
 Injected water, salt, or stimulant 
 Nothing 
 Not applicable 
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Appendix C: Refill Questionnaire 

Questionnaire by SERAF. Originally administered in Norwegian. Integrally translated for 

this thesis based on Madah-Amiri dissertation (144). 

Date:  Location:  

Name:  ID: 

Trainer name: Does not want to answer  
FOR INTERVIEWER: READ EACH QUESTION. PICK THE ANSWER THAT FITS BEST. 
Information provided must be in relation to their months recent witnessed overdose. 
 

1. What happened with your last naloxone nasal spray? 

 
 

Used on an overdose (  #2) 
Not used (Lost, stolen, broken) ( #5) 

 
 

Other: 
Not applicable 

2. If used in an overdose, who needed it? 
 
 
 
 
 

Friend 
Acquaintance  
Boyfriend/girlfriend 
Stranger 
Partner/spouse 

 
 
 
 

 

Self 
Child; 
Other 
Not applicable/Doesn’t want to answer 

3. Do you know which drugs were used when the overdose happened? (Multiple responses permitted) 
 
 
 
 
 
 

Heroin 
Buprenorphine (Subutex/Suboxone) 
Benzodiazepines 
Cocaine 
Methadone 
Meth/amphetamine 

 
 
 
 
 
 

Alcohol  
Antidepressants/antipsychotics  
GHB/GBL 
Do not know 
Other drugs (specify): 
Not applicable 

4. Where did the overdose happen? 

 
 
 

In own home 
In someone else’s home 
On the street/public location 

 
 
 

Car 
Other (specify):  
Not applicable 

5. The last time you saw an overdose, what did you do? 
 Yes No Unsure  Yes No Unsure 

Called the ambulance    Tried to wake them    

Recovery position    Injected water, salt, or stimulant    

CPR    Not applicable   
Other (specify):   
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6. How many doses (0.4mL=1 dose) of naloxone were given for the overdose? (Multiple responses permitted)  

  0.4 (1 dose)   0.4 (1 dose)     0.4 (1 dose)   0.4 (1 dose)   0.4 (1 dose) 
  Don’t know 
  Not applicable 

7. How was naloxone administered? 
 
 

In the nose 
Injected 

 
 

Other (specify):  
Not applicable 

8. Any withdrawal symptoms afterwards? (Multiple responses permitted) 
Nausea  Confusion   Shock  Tired  Vomited  Angry  Nothing  Other (specify): 
9. If naloxone wasn’t given, what was the reason? (Multiple responses permitted) 

 Did not have naloxone  Did not think to give naloxone 
 Did not know how to use naloxone  Someone else gave naloxone 

 Knew how to use naloxone, but didn’t give it 
for some other reason  Person did not want naloxone 

Not applicable:  
10. the ambulance came, was the person transported to: 

 
 
 

Hospital 
Acute center 
Emergency department 

 
 
 

Other (specify): 
Person refused to be transported 
Unknown 

   Not applicable 
11. How confident are you today to use naloxone if you encounter someone that is having an overdose? 

 Not really  Somewhat  Don’t know  Very  Extremely   
12. Did the person survive? 

 Yes, survived   No, died   Don’t know    Not applicable 
13. To witness an overdose can be a traumatic and difficult experience. Would you like the chance to 

discuss with someone about it? 
  Yes   No   Not applicable 

 
  Write about the experience here (optional): 
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