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Injecting Alone is More Common among Men, Frequent Injectors and 
Polysubstance Users in a Sample of People Who Inject Drugs
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aDepartment of Alcohol, Tobacco and Drugs, Norwegian Institute of Public Health, Oslo, Norway; bStavanger Municipality, Stavanger, Norway

ABSTRACT

Background:  Injecting alone increases the risk of a fatal overdose. We examined the extent of 
such behavior in a sample of people who inject drugs (PWID) and the typical characteristics 
of those injecting alone at least once during the past four weeks. Design:  A cross-sectional 
study. PWID recruited from the street and from low-threshold services in seven Norwegian 
cities in September 2017 (n = 359). Associations between characteristics and injecting alone 
were examined using logistic regression analysis. The independent variables were gender 
(female/male), age, having received overdose-prevention education (no/yes), and, in the past 
four weeks; homelessness/shelter use (no/yes), in opioid substitution treatment (no/yes), 
injecting ≥ four days a week (no/yes), and substances injected (opioids only/opioids and other/
other only/central stimulants (CS) only/CS and other/CS and opioids/CS, opioids and other). 
The adjusted odds ratios (aOR) and 95% Confidence Intervals (CI) were reported. Findings:  Of 
the 359 PWID, 84.4% reported having injected alone. Males were more likely than females to 
inject alone (aOR = 1.88 95% CI 1.00-3.54). Furthermore, those injecting frequently (aOR = 1.99 
95% CI 1.02-3.86) and those injecting multiple substances (CS, opioids and other) (aOR = 2.94 
95% CI 1.01-8.58) were more likely to inject alone compared to those injecting less frequently 
and opioids only. Although not statistically significant, the effect sizes in the logistic regression 
models suggest that polysubstance use may be driven by CS use. Conclusion:  Injecting alone 
was common in our sample of PWID, and male gender, frequent injecting and polysubstance 
injecting were associated with this behavior.

Introduction

Injecting alone is an important contributory factor in acci-
dental overdose deaths. A Canadian study found that 
two-thirds of those who died from an overdose had used 
drugs alone before they died (Belzak & Halverson, 2018). 
Preventing solitary injecting might therefore be an important 
public health intervention in order to reduce overdose 
deaths. Such interventions are needed as these deaths are a 
major public health concern in many western countries. In 
2019, the US overdose death rate was 21.6 deaths per 
100,000 population (Centers for Disease Control & 
Prevention, 2020). Canada has experienced a 50 per cent 
increase since 2016 and the rate was 16 deaths per 100,000 
population in 2019 (Government of Canada, 2021). In 
Australia, the rate was 7.4 per 100,000 population (Australian 
Instiute of health and Welfare, 2021). In Europe, the rate 
varies across countries, but in 2018 the highest rates were 
reported in Sweden (8.15 per 100,000 population), and 
Scotland (29.5 deaths per 100,000 population) (European 
Monitoring Centre for Drugs and Drug Addiction, 2020). 
Given this global concern, more knowledge is needed to 
understand how to prevent these deaths and specifically 
how to prevent solitary injecting.

In addition to solitary injecting, there are many 
well-documented factors that, alone or in combination, 
increase or contribute to the risk of a fatal overdose. The 
main contributory factor is opioid injecting (Degenhardt et 
al., 2011; Mathers et al., 2013), and the risk is even greater 
when such use is combined with other psychoactive sub-
stances (Johnson et al., 2015; Pavarin, 2013; Walton et al., 
2016). Other well-known characteristics associated with 
increased risk of a fatal overdose are male gender, age, 
homelessness, prison release or discharge from drug treat-
ment, opioid and polysubstance use ( Bartu et al., 2004; 
Beijer et al., 2007; Binswanger et al., 2007; Darke et al., 
2011; Davoli et al., 2007; Gossop et al., 2002; Morrison, 
2009; Nambiar et al., 2015; O’Driscoll et al., 2001; Ravndal 
& Amundsen, 2010; Stoové et al., 2009). When these factors 
are combined with solitary injecting, the risk of a fatal 
overdose is further increased.

It is therefore necessary to increase awareness around the 
overdose risk associated with injecting alone among people 
who inject drugs (PWID). Education of PWID has been 
found to increase such awareness (Strang et al., 2008). 
However, education alone might not be sufficient for reduc-
ing this particular injecting behavior. One study found that 
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those injecting alone tended to inject less frequently and 
avoided settings associated with drug use and public injec-
tion settings (Hagan et al., 2007). Furthermore, males and 
older and more experienced PWID are more likely to inject 
alone than females and younger and less experienced PWID 
(Barber et al., 1992; Hagan et al., 2007; Loxley et al., 1991). 
This may indicate that there are subgroups that are more 
prone to injecting alone than others. To prevent solitary 
injecting and to reduce the occasions where PWID inject 
alone there is a need for more knowledge in terms of the 
typical user characteristics of those injecting alone.

In this study, we therefore examined injecting behaviors 
during the past four weeks in a sample of street- and 
low-threshold-service-recruited PWID. Specifically, we exam-
ined if they had injected alone at least once in the four 
weeks prior to inclusion. We also estimated the putative 
associations between baseline characteristics and solitary 
injecting.

Method

Design

This was a cross-sectional survey in September 2017 of 359 
people aged older than 18 years who reported injecting ille-
gal substances in the preceding four weeks.

Setting

Norway is a sparsely populated Nordic country with a pop-
ulation of 5.3 million (Statistics Norway, 2019a). The recruit-
ment cities are among the largest in Norway. Oslo, the 
capital, is the largest city (approximate population (in thou-
sands): 680), followed by Bergen (280), Trondheim (200) 
and Stavanger (140). The other recruitment cities, Sandnes 
(80), Tromsø (75) and Kristiansand (110), are also among 
the twelve largest in Norway. (Statistics Norway, 2019b).

The country has an annual average of 271 fatal overdoses 
(Gjersing, 2021), and the number of PWID is estimated to 
be between 7400 and 10 500 (Norwegian Institute of Public 
Health, 2018). Prescription opioids such as morphine, 
codeine and oxycodone are the most frequent causes of 
overdose death, followed by heroin and methadone (Gjersing, 
2021). Deaths from synthetic opioids (e.g. fentanyl, buprenor-
phine and pethidine) have increased in recent years, and 
these are the intoxicants in 15% of the deaths.

In Norway, naloxone nasal spray distribution began in 
June 2014; All those receiving the nasal spray for the first 
time receive a 15-minute overdose-prevention lesson 
(Madah-Amiri et al., 2019). Take-home naloxone pro-
grammes (THN) were introduced in the 1990s as a potential 
method to prevent overdoses (Strang et al., 1996). These 
programmes aim to train bystanders to administer the anti-
dote during an overdose (Strang et al., 1996). Collectively, 
THN programmes have been found to be effective in reduc-
ing overdose mortality with low rates of adverse events (Bird 
et al., 2016, 2017; Clark et al., 2014; McDonald & Strang, 
2016; Walley et al., 2013).

Participants

Participants were recruited from seven Norwegian cities 
(Oslo (n = 88), Bergen (n = 77), Trondheim (n = 64), Stavanger 
(n = 33), Sandnes (n = 17), Tromsø (n = 37) and Kristiansand 
(n = 43)). This was a convenience sample. Participants were 
either street-recruited or recruited from a wide range of 
low-threshold (harm-reduction) facilities, such as 
needle-exchange services, daytime cafes tailored toward 
PWID and others with problematic substance use, daytime 
shelters, housing facilities for substance users, street health 
clinics, and work facilities that provided temporary employ-
ment on a day-to-day basis, health clinics that also dispensed 
methadone and buprenorphine and an injection room. 
Researchers and trained research assistants from the 
Norwegian Institute of Public Health recruited and inter-
viewed the participants. Each interview took approximately 
20 min to complete and was conducted so as to preserve 
privacy. The respondents received about 20 Euro/24 USD 
(200 NOK) for participation.

Study instruments

At inclusion, an interviewer-administered questionnaire was 
completed. It included the following variables; age, gender, 
living situation during the past four weeks (including home-
lessness and shelter use), in opioid substitution treatment 
(OST) during the past four weeks, frequency of injecting 
and type of substances injected during the past four weeks. 
It also comprised a question regarding overdose-prevention 
education. All those receiving a naloxone nasal spray for 
the first time receive a 15-minute overdose-prevention les-
son. We therefore asked if the participants had ever been 
trained to use naloxone nasal spray and labeled this as 
overdose-prevention education in the analyses. The 
Norwegian THN programme has been available since 2014. 
The questionnaire is described in more detail elsewhere 
(Gjersing & Bretteville-Jensen, 2018).

Statistical analyses

Statistical analyses were conducted using Stata version 16.0. 
Differences in baseline characteristics between those inject-
ing alone in the past four weeks compared to those not 
injecting alone were examined using Pearson’s chi-squared 
for categorical variables and two-sample t-test for continuous 
variables.

Prior to the statistical analysis, we aggregated the type 
of substances injected into one variable with the categories: 
opioids only/opioids and other/other only/central stimu-
lants (CS) only/CS and other/CS and opioids/CS, opioids 
and other. The opioid category comprises morphine, meth-
adone and heroin, while the CS category comprises 
amphetamine/methamphetamine and cocaine. The other 
category comprises prescription drugs (such as benzodiaz-
epines and methylphenidate), buprenorphine (subutex or 
suboxone) and other substances not specified by the 
respondents. Overall, 17 individuals replied that they had 
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injected suboxone (naloxone/buprenorphine) in the past 
four weeks. However, all of these individuals also responded 
that they had injected other substances such as CS, heroin, 
methadone, morphine or prescription drugs in the past 
four weeks. We do not have any information as to why 
they had injected this substance: if they thought they were 
responding to subutex, if they were just experimenting or 
injected it for other reasons.

Univariable and multivariable logistic regression anal-
yses were used to examine the association between base-
line characteristics and injecting alone at least once during 
the four weeks prior to inclusion. Not injecting alone was 
the reference category. The independent variables were 
gender (female/male), age, homelessness/shelter use in the 
past four weeks (no/yes), being in OST during the past 
four weeks (no/yes), injecting more than four days a week 
during the past four weeks (no/yes), type of substances 
injected in the past four weeks (opioids only/opioids and 
other/other only/central stimulants (CS) only/CS and 
other/CS and opioids/CS, opioids and other), and having 
received overdose-prevention education in the past (no/
yes). The overdose-prevention education is a 15-minute 
training session given as part of the THN programme 
when an individual is given their first naloxone nasal 
spray kit. The THN programme was available from June 
2014 and the respondents may therefore have received 
this education between June 2014 and inclusion 
(September 2017).

Except for OST, the independent variables were included 
based upon previous studies that have found these char-
acteristics to be associated with injecting alone (Barber 
et al., 1992; Dwyer et al., 1994; Hagan et al., 2007; Horan 
& Van Hout, 2019; Loxley et al., 1991). OST was included 
as we hypothesized that OST patients might receive infor-
mation regarding the risks associated with injecting alone 
as part of their treatment. The odds ratio (OR), adjusted 
OR (aOR) and 95% Confidence Interval (CI) were 
reported.

Funding

The Norwegian Institute of Public Health and the Norwegian 
Directorate of Health funded this study.

Ethics

The Norwegian Medical Ethics committee approved this 
study in June 2013 (2013/599/REK sør-øst A).

Results

Description of the sample

The majority (84.4%) of the sample of 359 PWID reported 
having injected alone at least once during the four weeks 
prior to inclusion. Table 1 shows that males (76.2%) and 
those injecting on four days or more per week (71.6%) were 
disproportionally represented among those injecting alone 
compared to those not injecting alone.

Associations between baseline characteristics and 
injecting alone

Males were 88% more likely to inject alone compared to 
females (OR = 1.93, 95% CI = 1.05-3.52) (Table 2). Those 
injecting on four days or more were more than twice as 
likely to inject alone compared to those injecting less fre-
quently (OR = 2.03 95% CI = 1.14-3.65). Furthermore, those 
who reported having injected all the substances (CS, opioids 
and other substances) were nearly three times as likely to 
inject alone compared to those injecting opioids only 
(OR = 2.86 95% CI = 1.06-7.74). All these associations 
remained statistically significant in the adjusted model.

Furthermore, although not statistically significant, the 
effect size for injecting both CS and opioids during the four 
weeks prior to inclusion (OR = 2.79 95% CI = 0.90-8.63) is 

Table 1. B aseline characteristics in a sample of street and low threshold service recruited 359 PWID included September 2017.

Total 100% (n = 359)
Not injected alone past 4 

weeks 100% (n = 56)
Injected alone at least once 
past 4 weeks 100% (n = 303) p-valueb

Male 74.1% 62.5% (35) 76.2% (231) 0.031
Mean age (sd) 42.5 (10.0) 40.9 (10.0) 42.7 (10.0) 0.220
Homeless/shelter usera 19.2% (69) 19.6% (11) 19.1% (58) 0.930
Currently in OSTa 53.8% (193) 51.8% (29) 54.1% (164) 0.750
Overdose prevention 

educationc
55.2% (198) 60.7% (34) 54.1% (164)

Injecting more than 4 days a 
weeka

69.1% (248) 55.4% (31) 71.6% (217) 0.016

Substances injecteda

  Opioids only 10.3% (37) 16.1% (9) 9.2% (28) 0.140
  Opioids and other 

substances
7.8% (28) 14.3% (8) 6.6% (20)

  Other substances only 2.8% (10) 3.6% (2) 2.6% (8)
 C S only 20.1% (72) 23.2% (13) 19.5% (59)
 C S and other 15.3% (55) 14.3% (8) 15.5% (47)
 C S and opioids 16.2% (58) 10.7% (6) 17.2% (52)
 C S, opioids, and other 27.6% (99) 17.9% (10) 29.4% (89)
aIn the four weeks prior to inclusion.
bPearson’s chi-squared for categorical variables and two-sample t-test test for continuous variables.
cThe naloxone distribution programme included a 15 min overdose prevention training session when given the first naloxone nasal spray kit. The programme 

was available from June 2014 and the respondents may therefore have received this education programme from this time and up until inclusion.
Note: 2 missing currently in OST, 7 missing overdose prevention education. The missing are included into the no-category.
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similar to the effect size for injecting all the substances, 
and it remained the same in the adjusted model (aOR = 2.78 
95% CI = 0.87-8.84). Furthermore, the effect size for injecting 
CS and other substances was OR = 1.89 (95% CI = 0.65-5.46) 
which is in the same direction as for the other variables 
where CS is used in combination with other substances. 
Although not statistically significant, meaning that the find-
ings need to be interpreted with caution, this may indicate 
that polysubstance use is mainly driven by CS use, rather 
than opioid or other substance use.

Discussion

In line with previous studies (Barber et al., 1992; Bonar & 
Rosenberg, 2011; Hagan et al., 2007; Horan & Van Hout, 
2019; McCrae et al., 2020; van Beek & Gilmour, 2000), 
injecting alone was common in our sample of street- and 
low-threshold-service-recruited PWID. The majority of the 
359 participants had injected alone at least once during the 
four weeks prior to inclusion. Males were more likely than 
females to inject alone, and those injecting four days a week 
or more were more likely to inject alone than those injecting 
less frequently. Furthermore, those injecting multiple sub-
stances were more likely to inject alone compared to those 
injecting opioids only. Interestingly, although not statistically 
significant, it appears as if polysubstance use may be mainly 
driven by CS use, rather than opioid or other substance use.

If injecting alone is as common among PWID as our 
findings and the six previous studies cited immediately 
above suggest, it is likely to play an important role in the 
high number of overdose deaths in many countries. This is 

further supported by a Canadian study that found that the 
majority of opioid-related deaths occurred when the indi-
vidual was alone (Belzak & Halverson, 2018). This could 
also be one of the explanatory factors for the continuously 
high number of drug-induced deaths in Norway (Gjersing, 
2021). Since 2014, numerous interventions to prevent over-
dose deaths have been implemented, such as naloxone nasal 
spray distribution, distribution of heroin smoking equipment, 
and overdose-prevention education (Madah-Amiri et al., 
2019). Despite these interventions, the annual number of 
drug-induced deaths has remained stable (Gjersing, 2021). 
It may be that it is too early to see the effect of these 
interventions, or the number might have been even higher 
without them. On the other hand, other factors could be 
in play. Our findings suggest that injecting alone might be 
one of these other factors.

Interestingly, we found that polysubstance injecting was 
associated with a higher likelihood of solitary injecting, 
rather than injecting opioids only. This may indicate that 
those injecting opioids only are more likely to take pre-
cautions when injecting, than those using multiple sub-
stances. Furthermore, the multiple substance use appears 
to be driven mainly by CS injecting. Although not statis-
tically significant, CS injecting in combination with opioids 
and/or other substances appeared to increase the likelihood 
of injecting alone. There may be many reasons for this, 
but CS and other substance use has been associated with 
a lower mortality risk than opioid use (Stockings et al., 
2019). It is therefore not unlikely that interventions to 
reduce occasions where PWID inject alone mainly target 
those injecting opioids only, rather than those using mul-
tiple substances.

Table 2. T he associations between baseline characteristics and injecting alone at least once during the four weeks prior to inclusion 
in a sample of street- and low-threshold-service-recruited PWID (n = 359), estimated using multivariable logistic regression analysis. 
The reference category is to not have injected alone in the past four weeks prior to inclusion.

Injecting alone OR (95% CI) Injecting alone AOR (95% CI)

Gender
  Female 1.00 1.00
  Male 1.93 [1.05,3.52]* 1.88 [1.00,3.54]*
Mean age (sd) 1.02 [0.99,1.05] 1.03 [0.99,1.06]
Homeless/shelter usera

 N o 1.00 1.00
  Yes 0.97 [0.47,1.99] 0.89 [0.40,1.97]
Currently in OSTa

 N o 1.00 1.00
  Yes 1.10 [0.62,1.94] 1.06 [0.58,1.94]
Overdose prevention educationb

 N o* 1.00 1.00
  Yes 0.76 [0.43,1.37] 0.82 [0.43,1.55]
Injecting 4 days a week or morea

 N o 1.00 1.00
  Yes 2.03 [1.14,3.65] 1.99 [1.02,3.86]*
Injectinga

  Opioids only 1.00 1.00
  Opioids and other 0.80 [0.26,2.44] 0.91 [0.29,2.90]
  Other only 1.29 [0.23,7.19] 1.44 [0.24,8.81]
 C S only 1.46 [0.56,3.82] 1.60 [0.58,4.38]
 C S and other 1.89 [0.65,5.46] 2.15 [0.70,6.66]
 C S and opioids 2.79 [0.90,8.63] 2.78 [0.87,8.84]
 C S, opioids, and other 2.86 [1.06,7.74]* 2.94 [1.01,8.58]*
aIn the four weeks prior to inclusion.
bThe naloxone distribution programme included a 15 min overdose prevention training session when given the first naloxone nasal spray kit. The programme 

was available from June 2014 and the respondents may therefore have received this education programme from this time and up until inclusion.
*p < 0.05.
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However, those using multiple substances may inject opi-
oids occasionally. These occasional opioid users might even 
be at a higher overdose risk due to a lack of tolerance, and 
the risk might be even higher if they combine such use 
with other substances (Johnson et al., 2015; Pavarin, 2013; 
Walton et al., 2016). It would have been of interest to know 
if those using multiple substances injected alone regardless 
of the type of substances they injected or if they took par-
ticular care when injecting opioids. Unfortunately, our data 
did not comprise such information. Future studies would 
benefit from including such questions into their 
questionnaire.

It is also possible that the adverse consequences of CS 
use may be an additional reason for the associations between 
polysubstance injecting, mainly driven by CS use, and inject-
ing alone. CS use, especially frequent use, is associated with 
a range of adverse psychological consequences such as psy-
chosis, paranoia, and aggression (Darke et al., 2008; 
Degenhardt et al., 2017; Degenhardt & Topp, 2003). Being 
psychotic, paranoid and/or aggressive will naturally make a 
person less inclined to inject in the company of others. 
Consequently, the adverse consequences associated with CS 
use may increase the likelihood of PWID injecting alone 
even if they are aware of the risks associated with solitary 
injecting. However, CS use has been associated with a lower 
mortality risk than opioid use (Stockings et al., 2019), and 
if the individual never combines CS use with opioid use, 
injecting alone might not be a problem. However, a previous 
study from the same setting using the same study design 
found that most of their participants used multiple sub-
stances, albeit with various frequency of use (Gjersing & 
Bretteville-Jensen, 2018). It is therefore not unlikely that 
those experiencing adverse consequences of CS use also 
inject alone if they occasionally use opioids.

In addition to polysubstance injecting, frequent injecting 
also increased the likelihood of solitary injecting. It is likely 
to be more difficult to find a partner or observer for each 
injecting if the frequency is high. This suggests a need for 
easy access to safe injection facilities (SIF), but also high-
lights the challenges associated with frequent use. Even with 
easy access to SIF, it might be difficult for those injecting 
frequently to always visit these facilities or ensure they inject 
in the company of others. Future interventions need to 
address the issue of how to reduce occasions where PWID 
inject alone among those injecting frequently.

The association between frequent and solitary injecting 
contrasts with the finding from a large US multi-centre 
study, where those injecting alone tended to inject less fre-
quently and avoided settings associated with drug use and 
public injection settings (Hagan et al., 2007). We did not 
have access to information regarding primary injection set-
ting, but our sample was smaller and recruited from settings 
associated with drug use and public injection. It is therefore 
less likely that we had access to PWID who avoided such 
settings. Furthermore, the US study was conducted more 
than ten years prior to the current study, and it is possible 
that the different findings are due to temporal differences. 
Finally, it may be that the Norwegian context differs from 
the US. Possibly, although this is only speculation, it is 

easier to avoid solitary injecting in the US compared to 
Norway, given that this is a much smaller country with tiny 
cities compared to the cities included in the US study 
(Hagan et al., 2007). It is therefore possible that the findings 
would not have differed under more similar contexts in 
respect of time, setting and sample. However, this is 
unknowable without conducting such a study.

In addition to polysubstance and frequent injecting, males 
were more likely than females to inject alone. This is in 
line with previous studies (Barber et al., 1992; Dwyer et al., 
1994; Hagan et al., 2007; Loxley et al., 1991). There may 
be many reasons for this association. One study suggests 
that males prefer injecting alone to avoid the pressure to 
perform, to be tough and to test boundaries when they are 
in the company of others (Richert & Svensson, 2008). 
Another study indicated that males who inject take less 
responsibility for their own health (Trulsson, 2002). This 
study suggests that males are more likely to rely on others 
such as a mother or a girlfriend to take care of their health 
needs. A third possibility is that males who inject have a 
smaller social network than females who inject and conse-
quently have fewer opportunities to inject in the company 
of others. Regardless of the reasons, males’ higher likelihood 
of injecting alone should be addressed in future 
overdose-prevention work.

Limitations and strengths

The cross-sectional nature of the study limits its ability to 
establish a causal relationship. Furthermore, self-reported 
interview data are open to recall bias, under- and 
over-reporting and imprecise estimation of illegal activities 
such as illegal substance use. In addition, the convenience 
sample may not be representative of all PWID throughout 
Norway or in other countries. However, the participants’ 
characteristics were relatively similar to a larger sample 
(n = 884) included from the same Norwegian cities in 2013 
(Gjersing & Bretteville-Jensen, 2018). Furthermore, recruit-
ing from or outside various low-threshold services may 
have led to an overrepresentation from some of the 
low-threshold services, since we do not have specific details 
on how many were recruited from each service. One of 
the study strengths is that it is likely to include participants 
that may not be available for inclusion in treatment or 
prison-based studies. The respondents received compensa-
tion for participation, which also likely increased consent 
among perhaps a more generalizable sample than if they 
had not received payment.

Conclusion

This study has shown that injecting alone was common 
a m o n g  o u r  s a m p l e  o f  s t r e e t -  a n d 
low-threshold-service-recruited PWID. Males were more 
likely than females to inject alone and those injecting fre-
quently and injecting multiple substances were also more 
likely to inject alone compared to those injecting less 
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frequently and injecting opioids only. Finally, there are indi-
cations that polysubstance use is mainly driven by CS use, 
rather than opioid or other substance use, but this needs 
to be examined in a larger sample. These findings may 
indicate that interventions to reduce occasions where PWID 
inject alone have reached those who inject opioids, but not 
those who inject multiple substances including CS.
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