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Introduction

At the outset of the COVID-19 pandemic, both 
Norway and the US were already among the 10 coun-
tries with the highest per capita overdose death rates in 
the world [1–3]. As the pandemic took grip of the 
world, there was ample concern that necessary meas-
ures to reduce the spread of SARS-Cov-2 would exac-
erbate rates of drug-related deaths [4]. It has since 
been confirmed that the pandemic induced numerous 
shifts in unregulated drug markets, healthcare access, 
and health outcomes for people who use drugs 
(PWUD), although perhaps in distinct ways across 
geographies [5, 6]. Yet, little international comparative 
work has been done to compare pandemic-related 

spikes in overdose and understand the implications for 
drug policy. With this aim, we assessed shifts in over-
dose mortality occurring during the pandemic in 
Norway and the US, two countries with high overdose 
death rates at baseline, yet substantially different pan-
demic responses, COVID-19 mortality rates, health-
care systems, and approaches to social welfare.

Methods

We compared overdose death rates per 100,000 pop-
ulation occurring during 2020, and the prior 3 years 
in the US and Norway. Data from the US were 
accessed from provisional records from the Centers 
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for Disease Control and Prevention, processed to 
provide monthly trends [6]. Data from Norway were 
obtained from the Norwegian Institute for Public 
Health [7]. We assessed monthly rates, which were 
annualised to improve interpretability. Three-month, 
centered, rolling averages were employed for all data, 
to smooth out the slightly more stochastic trends 
observed in Norway (which reflect a smaller popula-
tion size and lower background rate of overdose 
death relative to the US). In line with prior work on 
this topic, we calculated excess overdose mortality as 
a percentage change from baseline, which was 
defined as the month-specific average across 2017–
2019 (therefore controlling for seasonality) [8]. We 
compared each time series of overdose mortality to a 
measure of human mobility, calculated from aggre-
gated anonymised cellphone data provide by Google, 
and processed by the Institute for Health Metrics 
and Evaluation [9]. This serves as a proxy for the 
societal response to the pandemic, and related  
disruptions to travel, health services and human 
interaction [10].

Results and discussion

Both the US and Norway saw sharp increases in 
overdose mortality at the onset of the COVID-19 
pandemic, reaching similar peak magnitudes in rela-
tive space of 46.8% and 57.0% above baseline, 
respectively (Figure 1). For both countries, 2020 saw 
the highest overdose-related mortality in recent his-
tory. In total, overall overdose mortality in 2020 was 
elevated by 33.6% in the US and 16.5% in Norway, 
relative to baseline. Nevertheless, it is important to 
consider that absolute overdose rates were far higher 
in the US compared to Norway, both before and dur-
ing the COVID-19 pandemic.

The pattern of decreases in mobility and human 
interaction were also similar for both countries. Both 
reached a maximum of a 50% reduction in April, and 
asymptotically decreased towards a reduction of 
approximately 20% for the remainder of the year. In 
both cases, the peak of increases in overdose mortal-
ity were seen 2–3 months following the peak of 
reductions in mobility (when maximum pandemic-
related disruptions occurred). This is likely to reflect 
the inherent lagged nature of the underlying mecha-
nisms at play. For example, 2–3 months may be the 
time needed for enough of the stockpiled drug supply 
to be exhausted, and for pandemic-related shifts in 
drug supply (i.e. replacement with stronger formula-
tions) to take effect. Alternatively, or in concert, 2–3 
months may represent a psychological window after 
which the extra stress of lockdowns and the increased 
uncertainty of life during a pandemic increased the 
risk of chaotic drug use and overdose. Supporting 

this notion in Norway, evidence from the two largest 
cities – Oslo and Bergen – indicates that the number 
of exchanged syringes increased during the pan-
demic, which may suggest higher rates of injection 
drug use overall (Centre for Alcohol and Drug 
Research, unpublished data, Stavanger University 
Hospital). Nationally representative drug testing  
data in the US similarly showed an increase in the 
usage of illicit fentanyls, heroin, cocaine, and meth-
amphetamine [11]. A third hypothesis is that 2–3 
months was the period of time it took for health  
services to become maximally disrupted. Delays in 
overdose-preventing healthcare such as emergency 
medical services, or routine care for opioid use disor-
der (OUD), could be implicated in the observed 
overdose spikes. In Norway and the US, there were 
reports of patients discharged early from drug treat-
ment programmes, medical staff were re-assigned, 
and accessing basic clinical care for OUD became 
more difficult [12]. In Norway, evidence from a pub-
lished report from Oslo, and a personal communica-
tion with officials in Bergen, indicate that safe 
injection facilities were closed for several months, 
aligning with the peak in overdoses during the pan-
demic (T. Nguyen, personal communication, 24 
February 2020) [13].

Until more nuanced research can be conducted – 
ideally of a mixed methods nature including qualita-
tive interviews with survivors of overdose – these 
mechanisms should be considered as hypotheses. 
Nevertheless, based on certain contextual clues and 
similarities between the US and Norway, we can 
ascertain that disruptions to drug markets probably 
played a key role. This is evidenced by the increasing 
potency of street opioid supply in both contexts. 
Notably, reductions in access to illicit drugs was not 
ubiquitously reported in either the US or Norway by 
PWUD, although increases in the price of cannabis 
and tranquilizers were noted in Norway [14]. 
Furthermore, in both contexts more potent formula-
tions were observed. In the US, the prevalence of 
highly potent illicitly manufactured fentanyls increased 
sharply during the pandemic [15]. Fentanyls have not 
been commonly used by PWUD in Norway [16, 17], 
but heroin of higher purity was noted during 2020 [5]. 
In both cases, this is likely to be an acute instance of 
the ‘iron law’ of prohibition and drug markets. This 
law describes how escalating efforts to reduce the sup-
ply of illicit drugs create economic and logistical 
incentives to produce more compact and potent drug 
formulations that are easier to transport and are more 
profitable [18]. Given the sharp reductions in travel 
capacities during the pandemic, it is logical that these 
dynamics may have been exacerbated, promoting the 
transport of even stronger formulations of illicit  
drugs. Although drug traffickers appear to have been 
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successful in continuing to transport despite travel 
bans, increasing potency may have been a part of the 
newly adopted strategies.

A key notable feature distinguishing the two pro-
files of overdose deaths is that rates in Norway returned 
to baseline relatively quickly, after being elevated for 
4–5 months. However, in the US, they remined ele-
vated to December 2020. This probably stems from 
numerous factors. Of note, Norway had a vastly supe-
rior pandemic containment, with an overall mortality 
rate of about one-tenth of that of the US [19]. This 
may have facilitated a quicker re-instatement of health-
care and other services. Furthermore, a more rapid 
return to baseline, and much lower overdose death 
numbers in Norway at baseline, may reflect a more 
evidence-based approach to minimising drug-related 
harms in general. Services that are available in Norway, 
such as safe consumptions sites, remain largely banned 
in the US [20]. Furthermore, universal access to 
healthcare ensures better access to medications for 
OUD, in which disparities in access remain very sharp 
in the US [21]. Also, a series of responsive actions 
were taken by Norwegian governmental organisations 
during spring and summer 2020, including weekly 
meetings with user organisations representing PWUD. 
These led to an awareness of concerns in the PWUD 
community and the ability for swift actions. 
Organisations such as low threshold services run by 
non-governmental organisations or municipalities also 
quickly adapted to the situation with accommoda-
tions, for example by meeting PWUD in street-based 
locations. The US did provide some relaxation of 
medications for OUDs prescribing barriers [22], yet 
efforts to prevent overdose deaths were scattered and 
underfunded compared to what occurred in the 
Norwegian context. Extreme rates of incarceration in 
the US have also been linked to a higher risk of over-
dose, especially in the context of the entrance of fenta-
nyl to the street drug supply [23]. Norway’s lower 
rates of incarceration may have been beneficial in this 
regard [24]. In sum, although overdose-preventing 
services were disrupted in both contexts, the stronger 
baseline access to these services in Norway, and a 
more effective pandemic response providing a quicker 
return to normalcy, probably accounted for the more 
rapid return to baseline in Norway.

Nevertheless, it is notable that even in Norway – a 
country with universal access to high-quality ser-
vices, among the lowest COVID-19 mortality rates of 
high-income nations, and a highly effective public 
health infrastructure – a greater than 50% spike in 
overdose deaths was still seen at the onset of lock-
down measures. This has important implications for 
future pandemic and disaster planning. These find-
ings indicate that further contingency plans for 

maintaining the safety of PWUD are needed during 
chaotic and systems-disrupting events.

The main limitations of this work stem from its 
observational nature. Further causal modelling is 
needed to parse apart the complicated factors under-
pinning pandemic-related spikes. In addition, given 
limited space, data limitations and low numbers of 
the main study outcome when further stratifying, we 
were not able to assess the specific profile of drugs 
implicated in overdose deaths before and during the 
pandemic. This remains an important area for future 
study.

Conclusions

Both the US and Norway saw nearly equivalent mag-
nitude relative exacerbations in overdose mortality 
during the pandemic-related lockdowns. However, 
the trend returned to baseline quickly in Norway, 
whereas in the US overdose death rates remained 
elevated to the end of 2020. It is notable that even 
Norway – with a highly effective pandemic response, 
and universal access to healthcare and much stronger 
social welfare systems – was unable to prevent an 
increase in drug-related harms during the pandemic. 
Nevertheless, a quicker return to baseline implies 
more success in managing pandemic-related fallout. 
We hypothesise that increases in drug potency, psy-
chological distress during lockdowns and especially 
disruptions to health services played a role in both 
contexts. This may have implications for future pan-
demics, and additional research on these topics may 
be able to guide decreases in drug-related mortality 
during future disaster situations.
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