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ABSTRACT

North America and select other Commonwealth
jurisdictions have been experiencing unprece-
dented opioid epidemics characterized by
excessive and persistently high levels of opioid
misuse, morbidity and mortality, and related
disease burden. Recent discussions have con-
sidered whether New Zealand might undergo or
needs to expect a similar ‘opioid crisis’. Towards
further informing these considerations, we
examine and compare essential, publicly avail-
able indicators of opioid utilization and harms
(mortality) from New Zealand and the Cana-
dian province of Ontario, due to the fact that
both operate public health care systems in
similar socio-cultural settings. We find that the
two jurisdictions have featured vastly different
population levels of opioid exposure, opioid
consumption patterns (e.g., high-dose/long-

term/high-risk prescribing) known as key pre-
dictors of adverse outcomes, and levels of opi-
oid mortality as evidenced by concrete
epidemiological indicators and data. Specifi-
cally for opioid-related death rates, these were
already approximately threefold higher in
Ontario compared to New Zealand based on
most recent comparison data (e.g., 2012); these
differentials have likely further grown more
recently given major and distinct changes in
population-level opioid exposure and risks, and
subsequent opioid-related deaths since then in
Ontario. Based on the present data and related
evidence, New Zealand does not seem to need
to anticipate an opioid mortality epidemic
similar to that experienced in North America;
however, it would be of interest to establish
more comprehensive and timely surveillance of
key system-level indicators of opioid use and
harms as are standard in North America. As
such, this inter-jurisdictional comparison
makes for a case study in starkly contrasting
scenarios of opioid use and harms, the drivers
behind which deserve further systematic
examination.
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Key Summary Points

Canada, and other wealthy
Commonwealth countries, have been
experiencing severe opioid-related health
crises (‘epidemic’) including high levels of
mortality.

We compare key available population-
level indicators of opioid use and harm for
New Zealand and Canada (Ontario).

The two jurisdictions feature vast
differences in population levels and
trajectories of opioid exposure, risk
patterns (e.g., high-dose/long-duration) of
opioid utilization and opioid mortality.

Ontario’s opioid mortality rate was already
approximately threefold that of New
Zealand before major changes in opioid
exposure and fatalities; New Zealand is
unlikely to experience an opioid crisis
similar to North America.

We present an instructive comparison
study of opioid-related harm and policy
indicators within socio-culturally similar
systems.

DIGITAL FEATURES

This article is published with digital features,
including a summary slide, to facilitate under-
standing of the article. To view digital features
for this article go to https://doi.org/10.6084/
m9.figshare.13348127.

North America has been experiencing an
unprecedented, severe public health crisis, or
‘epidemic’, related to opioid misuse and health
harms for over a decade now; this crisis has been
characterized in particular by excessively and
persistently high levels of opioid-related fatali-
ties and related disease burden [1–3]. In Canada,
following persistent increases for over a decade,
there were a record of 4398 opioid-related
deaths in 2018; which, when translated into a

population rate, has been similar to the mor-
tality rate experienced in the United States
([US], 47,000 deaths) [4, 5]. In both countries,
opioid-related mortality has been shown to
slow gains in life expectancy in the general
population [6–9]. Similar, while not as extreme,
increases in opioid-related harms, including
mortality, have been reported for other wealthy
Commonwealth jurisdictions (e.g., the United
Kingdom [UK], Australia) [10, 11]. On the basis
of these experiences, recent discussions have
considered whether New Zealand might
undergo or need to expect a similar ‘opioid
crisis’ [12, 13]. Towards further informing these
considerations, we will briefly present and
compare key, publicly available indicators on
opioid use and mortality from New Zealand and
Canada, with a main focus on Ontario, Cana-
da’s most populous province, home to com-
prehensive population-level data on opioid
utilization and related outcomes (e.g., morbid-
ity, mortality). Canada, more so than the US,
may serve as a meaningful comparator for New
Zealand, given its single-payer public health
care system and other socio-cultural similarities,
combined with the availability of related pop-
ulation-based administrative health care and
utilization data [14, 15].

Relevant opioid-related data for New Zeal-
and, unfortunately, are quite limited. New
Zealand’s reported annual population levels of
opioid consumption—based on International
Narcotics Control Board (INCB) data in Defined
Daily Doses [DDD]/day/1,000,000—gradually
increased from 4930 DDD/1,000,000/day (2000-
2002) to 10,164 DDD/1,000,000/day (2009-
2011) to 12,469 DDD/1,000,000/day (2016-
2018). Through the entire period, however,
New Zealand’s opioid consumption levels were
below those of North America, the UK, and
Australia [16–19]. Over the past decade, about
half of New Zealand’s reported opioid con-
sumption was for methadone (mostly used for
pharmacotherapeutic opioid-dependence treat-
ment), with the analgesic products morphine,
oxycodone, and fentanyl further commonly
used. The ‘Atlas on Health Care Variation’ pro-
vides some basic details on opioid utilization
parameters and practices in New Zealand [20].
Between 2011 and 2017, the number (rate per
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1000 population) of persons in the New Zealand
general population receiving a weak opioid
(codeine, tramadol) increased from 228,618
(83.6/1000) to 308,936 (101.4/1000); the corre-
sponding number (rate) of those receiving a
‘strong opioid’ increased from 28,613 (14.4/
1000) to 34,910 (16.6/1000). Of the total of
strong opioids, formulation-specific prescrip-
tions of oxycodone decreased from 15,534 per-
sons in 2011 to 11,350 persons in 2017;
conversely, the values for morphine increased
from 13,750 (2011) to 23,973 (2017); and fen-
tanyl from 1282 (2011) to 3802 (2017). For
strong opioid prescriptions, a longer duration of
6 weeks or more was prescribed to a small pro-
portion, specifically to 12.4% of all opioid pre-
scription recipients in 2011 and 10.3% in 2017;
the corresponding formulation-specific long-
duration prescription rates were: morphine
(12.5/10.3%), oxycodone (12.0/9.9%), and fen-
tanyl (32.6/21.9%). Over time, the proportion
of recipients of strong opioids aged 65 years or
older, and those prescribed in the context of a
public hospital event [from 14,434 (50.4%) in
2011 to 18,331 (52.5%) in 2017] remained
steady at about half the case total.

Limited data only are available on opioid-
related mortality in New Zealand. Deaths by
external causes, including substances-related
deaths, are examined by coroners in New Zeal-
and, albeit reported only with substantial
(multi-year) delay [12]. For most recent data,
Shipton and colleagues (2017) reported the
total number (and corresponding rates per
1,000,000 population) of annual opioid-related
deaths to have slightly increased from 62
(14.56/1,000,000 (95% CI 11.16,18.66) in 2008
to 71 (16.11/1,000,000 (12.58, 20.31) in 2012;
methadone (99), morphine (89), codeine (71),
and oxycodone (26) were listed as the main
cumulatively contributing formulations for the
period [21]. Applying a slightly different
methodology but presenting proportionally
similar results, Fountain and colleagues (2019)
reported annual opioid-related poisoning fatal-
ities by formulation (methadone: 112; mor-
phine: 81; codeine: 46 and oxycodone: 22) for
the period 2008–2013 [22].

In contrast, Canada has long featured the
globally second-highest levels of opioid

consumption, more than tripling from 8713
DDD/1,000,000/day in 2000–2002 to 30,540
DDD/1,000,000/day in 2012-14 yet then—fol-
lowing a series of system-level measures and
interventions (e.g., select opioid formulation
delisting, implementation of prescription
monitoring, revised prescription guidelines/s-
tandards) implemented to restrict rising opioid
consumption and related harms—declining to
22402 DDD/1,000,000/day by 2016–2018
[16, 23]. This overall inflecting opioid con-
sumption pattern for this period is mirrored for
Ontario for the dispensing of specifically strong
opioids (10.1 DDD/1000/day in 2005; 14.2
DDD/1000/day in 2011; 7.6 DDD/1000/day in
2018) with weak opioids (13.7 DDD/1000/day
in 2005; 12.1 DDD/1000/day in 2011; 7.8 DDD/
1000 /day in 2018) following a generally linear
declining trend [24]. Strong opioid dispensing
in Ontario has predominantly involved oxy-
codone, hydromorphone, and fentanyl prod-
ucts, i.e., high-potency opioid products, many
of which are mainly used in extended-release
formulations [25–27].

Select details on opioid prescription patterns
and characteristics in the Ontario general pop-
ulation are available from administrative data-
based systems and their analyses [28, 29].
Specifically, in 2015/2016 (fiscal year), 13.8
million people (or 14% of the general popula-
tion) received a total of 9,152,247 opioid pre-
scription in Ontario, translating to a population
rate of 664/1000 opioid prescriptions [28].
Three-quarters (73%) of the prescriptions were
for recipients ages\65 years, with the large
majority community-dispensed. In related
analyses for 2016, a total of 1,663,181 individ-
uals (12% of Ontarians) were reported to have
been dispensed a prescription opioid to treat
pain alone [29]. Among those receiving an
immediate-release opioid (98%), half (52%)
received a codeine (weak opioid) formulation;
among those receiving a long-acting opioid
(11%), most also received an immediate-release
opioid, yet only 5% received a codeine (weak
opioid) formulation. Notably, 37% of those
receiving an opioid prescription were ‘ongoing’
users, i.e., persons who received multiple opioid
prescription in 2016. Specifically, some
6,885,264 opioid prescriptions were dispensed
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for 613,270 ongoing users (i.e., an average
of[ 10 opioid prescriptions per person/year) in
2016. Furthermore, 2,256,158 (33%) of those
prescriptions to ‘ongoing’ recipients were for
‘long-acting’ opioid formulations. Moreover,
almost half (899,211/40%) of the long-acting
opioid, and 5% of the immediate-release
(233,863) opioid prescriptions were issued at a
daily dose of[ 90 mg of morphine or equiva-
lent (MEQ)—a dose level currently considered
‘inappropriate’ prescribing due to high risk for
adverse outcomes (e.g., dependence, overdose,
injury) as well as in non-compliance with recent
opioid prescribing standards [30–32]. This
complements findings from previous analyses,
where high and increasing levels (up to 40%) of
high-dose opioid prescribing, then defined at
200 mg MEQ, and associations with hospital-
ization, had been documented for public drug
beneficiaries in Ontario [33, 34].

For mortality, the numbers (population
rates) of annual opioid-related fatalities has
climbed persistently overtime in Ontario, ini-
tially from 571 (43.47/1,000,000) opioid-related
deaths in 2010 to 585 (43.31) in 2012 to 728
(53.11/1,000,000) in 2015, and further steeply
to 1473 (102.88/1,000,000) in 2018 [14, 35].
Initially in the observation period, the total of
opioid-related deaths was predominantly
attributed to contributions (* 90%) from the
various leading prescribed strong opioids (i.e.,
oxycodone, hydromorphone, fentanyl, metha-
done, morphine). This opioid mortality profile
gradually changed when, starting around 2015
fentanyl formulations—and increasingly illicit/
non-prescription fentanyl and other synthetic/
fentanyl analogue products—began to emerge
as the principal contributors to opioid fatalities
in Ontario (rising to 69% of total opioid-related
deaths in 2018) [36, 37].

In the above, we presented and compared
select population-level indicators of opioid use
and related harms (mortality) for New Zealand
and Ontario (Canada). While the data, by nat-
ural availability constraints, are crude and lim-
ited, they present a useful and instructive ‘big
picture’ comparison of two fundamentally dif-
ferent scenarios of opioid-related population
exposure and outcome indicators in two weal-
thy Commonwealth jurisdictions. Both of those

entities feature foundations of their medical
system extending back to the same roots (orig-
inally the UK). The main comparative insights
are as follows, beginning with indicators of
opioid exposure. First, based on DDD-based
measures, Ontario, compared to New Zealand,
consistently dispensed twice to three times the
total amounts of opioids (depending on year)
into the general population over the observa-
tion period spanning across two decades; these
disproportionalities are even greater when
excluding methadone (mostly used for addic-
tion treatment [38]). Several studies have doc-
umented strong correlations arising from
population levels of opioid dispensing as sys-
temic determinants of adverse (e.g., mortality,
morbidity) outcomes [39–41]. Second, while the
total rates of the subpopulations receiving an
opioid prescription may be considered ‘similar’
in the New Zealand (12% in 2017) and Ontario
(14% in 2016) general populations, the vast
majority ([80%) of recipients in New Zealand
have been prescribed weak opioids (codeine);
whereas the majority of prescriptions dispensed
involve ‘strong opioids’ (and a large sub-pro-
portion long-acting/slow-release) opioids in
Ontario—i.e., opioid formulations featuring
markedly higher potency and/or risk profiles for
key severe adverse outcomes, including fatali-
ties from acute poisonings [42, 43]. Moreover,
while only a small sub-group (approximately
10%) of strong opioid recipients receive them
for longer duration in New Zealand, almost 40%
of opioid prescription recipients in Ontario are
considered ‘recurring’ (long-term) users, with
each receiving an average of ten opioid pre-
scriptions/year; in addition, almost one-in-five
of those prescriptions (mostly for long-acting
formulations) are exceeding ‘high-dose’ thresh-
olds. Both factors are documented as crucial
predictors of adverse outcomes [44–47]. For
comparative illustration: the total population
rate (1.1%) of long-term recurring users receiv-
ing a long-acting opioid in Ontario in 2016—to
be considered an ultra-high-risk group for
adverse outcomes—is just somewhat smaller
than the rate of all persons receiving a strong
opioid (1.66%) in New Zealand in 2017 (even
before consideration of age or dispensing
setting).
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Considering fatalities, annual opioid mor-
tality rates in Ontario were already about
threefold higher than those of New Zealand
(e.g., in 2012 for concrete numeric comparison)
before experiencing major further changes in
quantity and qualitative characteristics of pop-
ulation-level opioid exposure and subsequent
steep increases in opioid-related deaths. While
more recent, concrete data on opioid-related
deaths for New Zealand are currently not
available, it is reasonable to assume that the
magnitude of differentials in opioid death rates
between the two jurisdictions has further sub-
stantially expanded since then and they have
been experiencing opioid death rates at even
greater, vastly different scales. The vast majority
of opioid-related deaths in Ontario, initially,
were associated with potent, long-acting opioid
formulations (e.g., oxycodone, hydromor-
phone, fentanyl). These system-level opioid
fatality profiles, overall, reflect both levels and
over-time changes in opioid dispensing (such
correlations previously have been demonstrated
specifically for Ontario [39, 48]). Notably,
beyond the pre-existing inter-jurisdictional dif-
ferences in scale, the more recent, marked
increases in opioid mortality in Ontario arose
following the inflection from substantial
growth to sudden decreases in opioid dispens-
ing (beginning around 2013/14) following
multiple system-level intervention measures
[23, 49, 50]. Subsequent to these reductions,
Ontario (similar to other Canadian provinces)
experienced sharp increases and growing pro-
portions of opioid-related fatalities mainly
involving illicit/toxic opioid (mostly fentanyl)
products [36, 51]. Commentators have inter-
preted these dynamics as a sort of ‘opioid supply
shock’ in the face of persistent, high-level
demand especially for non-medical opioid use,
facilitating a consequential influx of illicit opi-
oid products and consequential increases in
related deaths [52, 53]. By all accounts and
available indicators, such volatile supply
dynamics have not been occurring, nor are
realistically on the horizon, in New Zealand.

Considering the available basic data and
indicator comparisons, New Zealand and
Ontario feature quantitatively and qualitatively
starkly different opioid use and harm profiles.

While this assessment and related forecasting
involves some informed and plausible specula-
tion in the absence of empirical proof only the
future can provide, in this context, New Zeal-
and should find itself reasonably protected
against a North American-type ‘opioid mortal-
ity crisis’ for multiple key factors: First, its
population-level opioid exposure has been
substantially lower; second, the occurrence of
‘high-risk’ opioid consumption (e.g., involving
long-acting/long-duration and/or high-dose
opioid use) is vastly more rare; third, its opioid
dispensing rates have been far more steady,
without the major inflections or oscillations
that appear to have facilitated major increases
in illicit opioid toxicity supply and harms in
Canada. In addition, the differences in main
target populations (i.e., older age recipients)
and settings (i.e., more hospitals) for opioid
dispensing likely add further protection from
population-level risks (e.g., diversion, non-
medical use, overdose) for possible harm out-
comes. While most recent opioid mortality data
for New Zealand date back to several years ago,
it appears unlikely, based on our examination
and related key evidence, that dramatic changes
would plausibly be expected in the near future.
Nonetheless, it would be in New Zealand’s
interest to establish more comprehensive and
timely surveillance of key system-level indica-
tors of opioid use and harms (e.g., focusing on
opioid dispensing, morbidity/hospitalization
and mortality) for monitoring and ‘early warn-
ing’ purposes as have become standard in North
America [4, 35, 54, 55].

Evidently, tangible factors have maintained
or restricted opioid utilization and related
harms at paradigmatically more moderate levels
in New Zealand, compared to Ontario (Canada).
Even in comparison with its neighbor jurisdic-
tion, Australia, New Zealand fares more mod-
erately and better in these respects [10, 56–58].
On this basis, the present inter-jurisdictional
comparison of opioid-related indicators lays out
a compelling case study of two contrasting
scenarios of population-level opioid utilization
parameters and consequential adverse out-
comes, both rooted in Commonwealth and
public health system settings. In line with other
previous comparison efforts in this realm, the
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concrete drivers or determinants (e.g., opioid
policy/regulation tools, interventions, medical
culture) for the marked differences observed
should be further systematically examined and
better understood [59, 60].
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