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Abstract

Background: Opioid drug prescription (ODP) and opioid-related mortality (ORM) have increased in Spain. However, their
relationship is complex, as ORM is registered without considering the type of opioid (legal or illegal).

Objective: Thisecological study aimed to examine the correlation between ODP and ORM in Spain and discuss their usefulness
asasurveillance tool.

Methods: This was an ecological descriptive study using retrospective annual data (2000-2019) from the Spanish genera
population. Data were collected from people of all ages. Information on ODP was obtained from the Spanish Medicines Agency
in daily doses per 1000 inhabitants per day (DHD) for total ODP, total ODP excluding those with better safety protocols (codeine
and tramadol), and each opioid drug separately. Rates of ORM (per 1,000,000 inhabitants) were calculated based on deaths
registered (International Classification of Diseases, 10th Revision codes) as opioid poisoning by the National Statistics Institute,
derived from the drug datarecorded by medical examinersin death certificates. Opioid-related deaths were considered to be those
that indicated opioid consumption (accidental, infringed, or self-inflicted) as the main cause of death: death due to accidental
poisoning (X40-X44), intentional self-inflicted poisoning (X60-X64), drug-induced aggression (X85), and poisoning of
undetermined intention (Y 10-Y 14). A descriptive analysis was carried out, and correlations between the annual rates of ORM
and DHD of the prescribed opioid drugs globally, excluding medications of the least potential risk of overdose and lowest treatment
tier, were analyzed using Pearson linear correlation coefficient. Their temporal evolution was analyzed using cross-correlations
with 24 lags and the cross-correlation function. The analyses were carried out using Stata and StatGraphics Centurion 19.

Results: Therate of ORM (2000-2019) ranged between 14 and 23 deaths per 1,000,000 inhabitants, with a minimum in 2006

and an increasing trend starting in 2010. The ODP ranged between 1.51 t0 19.94 DHD. Therates of ORM weredirectly correlated
with the DHD of total ODP (r=0.597; P=.006), total ODP without codeine and tramadol (r=0.934; P<.001), and every prescribed
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opioid except buprenorphine (P=.47). In the time analysis, correlations between DHD and ORM were observed in the same year,
although not statistically significant (all P=.05).

Conclusions: There is a correlation between greater availability of prescribed opioid drugs and an increase in opioid-related
deaths. The correlation between ODP and ORM may be a useful tool in monitoring legal opiates and possible disturbancesin the
illegal market. Therole of tramadol (an easily prescribed opioid) isimportant in this correlation, asisthat of fentanyl (the strongest
opioid). Measures stronger than recommendations need to be taken to reduce off-label prescribing. This study shows that not

only is opioid use directly related to the prescribing of opioid drugs above what is desirable but also an increase in deaths.

(JMIR Public Health Surveill 2023;9:e43776) doi: 10.2196/43776

KEYWORDS

opioid; overdose; drug overdose; opioid-related deaths; mortality; tramadol; fentanyl; substance use; substance misuse; substance

abuse; ecological study; death

Introduction

The prescription of opioid drugs has grown enormously in Spain
[1,2], with an increase of over 300% since 2001 [3,4]. Thisis
not a loca phenomenon. The same is occurring in many
countriesin Europe and around the world, resulting in aserious
public health problem [5-7].

Theincreasein the opioid drug prescription (ODP) in Spain has
been highlighted and registered in pharmaceutical surveillance
systems [8], in addition to occasional investigations. This has
resulted in recommendations to increase the precision of both
prescription indications and duration of treatment [9,10], aligned
withwhat isoccurring intheinternational context [11]. Theuse
of these medications has helped many people to manage their
illnesses [9,11], especidly those with chronic conditions and
cancer [12]. However, the use of these medications is related
to the potentia appearance of adverse effects: the 2 most
relevant are the development of an addiction to these drugs and
death due to overdose [1,13].

The opioid crisis in North America is related to the medical
prescription of these drugs. Both the number of people addicted
to medically prescribed opioids and those addicted to other
illegal opioids have increased dramatically in the last decade.
The consequences for hedlth, the loss of life years, and the
economic costs are enormous [14-16].

The current dataon the situation in Spain do not show asituation
similar to that of North America[1,17]. The increase in ODP
has not yet been accompanied by the phenomenon seen in other
countries. However, concerns about the situation areimportant,
and surveillance has been heightened in new profiles of addicted
usersin treatment as well asin the possible indirect indicators
of an increase in consumption. This consumption hasincreased
in an unequa way, based on different active ingredients and
indications for use. There is an especially relevant increase in
extrahospital use of tramadol and interhospital use of fentanyl
[2,8,18], and at the same time, non-oncological use accounts
for nearly 90% in certain cases [19].

Together with the registry of ODP, one of the most valuable
indicators of the growth and type of useistheregistry of deaths
due to opioid overdose, aso referred to as opioid-related
mortality (ORM) [13,20]. Thisindicator reflects the number of
deaths whose principal cause is overdose of any opioid and
excludes the deaths due to other causes (such as terminal
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cancers) in which opioid treatment could exist [1,15,21]. The
relationship between ODP and ORM is complex, asin Spain,
they are recorded without differentiating between the type of
opioid (legal or illegal). Therefore, determining the relationship
between ODP and ORM can provide key information both about
deaths due to prescribed opioid drugs and, in an indirect way,
deaths dueto illegal opioid consumption. The objective of this
study was to examine the correlation between ODP and ORM
in Spain from 2000 to 2019 and discuss their usefulness as a
surveillance tool.

Methods

This was an ecological study using retrospective annual data
(2000-2019) from the Spanish general population. Data were
collected on people of all agesfor ORM and ODP.

Data Source

To determine ORM, population data were collected from 2000
to 2019 through the Spanish National Statistics Institute [22],
which producesareport of “ statistics of deaths according to the
cause of death derived from the drug data recorded by medical
examinersin their death certificates’ [23], following the criteria
established by the World Health Organization (WHO) in the
International Classification of Diseases, 10th Revision (ICD-10)
[24]. This statistic providesinformation on mortality according
to the cause of death. This is similar to methodology used in
previous studies [1]. From these data, and according to the
ICD-10 codes [24], we retrieved information on ORM.
Opioid-related desths were considered to be those that indicated
opioid consumption (accidental, infringed, or self-inflicted) as
the main cause of death: death due to accidental poisoning
(X40-X44), intentional self-inflicted poisoning (X60-X64),
drug-induced aggression (X85), and poisoning of undetermined
intention (Y 10-Y 14). These codes excluded deaths dueto opioid
overdose in the contexts of compassionate sedation and
euthanasiain terminal cases, given that in these cases, the codes
were included in the disease codes. The complete list of codes
isshown in Multimedia Appendix 1. These codes were used in
ways that are similar to what has been carried out in prior
publications[21], which also coincideswith the codesfor death
related to the use of opioids as used in later publications
[16,25,26]. These causes do not differentiate by the type of
opioid, whether in the Spanish or international context. Some
of the cited codes (X 40, X60, and X85) do not fully correspond
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to the operational definitions that exist in the Spanish context.
For each year (from 2000 to 2019), we report data on the number
of ORM and ORM rates per 1,000,000 inhabitants (quotient
between the number of opioid-related deaths and the total
population).

The data on prescribed opioid drugs were obtained via the
Spanish Agency of Medicines and Health Products (Agencia
Espariola de Medicamentosy Productos Sanitarios[AEMPS)).
All of the drugs require a medical prescription or specia
permissions to be sold in pharmacies or dispensed by health
centers. The AEMPS receives state-level information on all of
the prescriptions written for all drugs that contain opioids and
separates them by active ingredient. In 2019, the complete list
was made up of morphine, hydromorphone, oxycodone,
oxycodone and naloxone, pethidine, fentanyl,
dextropropoxyphene, pentazocine, buprenorphine, codeine and
paracetamol, codeine and acetyl salicylic acid, codeine and
ibuprofen, tramadol and paracetamol, tramadol and
dexketoprofen, and tramadol and tapentadol. Prescribed opioid
drugs were studied both globally and individually, which is
explained later in this article. The measurement unit used was
dose per 1000 inhabitants per day (DHD).

Statistical Analysis

Normal distribution was confirmed for the variables (ODP and
ORM) using Shapiro-Wilk tests, and we observed that all of
the variables followed a normal distribution (Multimedia
Appendix 2). Subsequently, a description of the variables
evolution over timewas carried out. We carried out an analysis
of the correlation between the annual rates of ORM and the
DHD of the prescribed opioid drugs globally, excluding
medications of the least potential risk of overdose and lowest
treatment tier [27] (codeine and tramadol), and separately, based
on the frequency of their use or their growth over recent years
from the initial descriptive analysis. The relationship between
ORM and ODP was analyzed as follows. (1) total ODP, (2)
total ODP excluding codeine, (3) total ODP excluding codeine
and tramadol, (4) tramadol, (5) fentanyl, (6) tapentadol, (7)
oxycodone (unifying presentations with and without naloxone),
and (8) morphine. All correlationswere calculated using Pearson
linear correlation coefficient. Statistically significant differences
were observed when P<.05.

Finally, an analysis of the evolution of each variable was carried
out acrosstime, using time series. The relationship between the
total evolution of the mortality rate and the DHD of the rest of
the drugs was analyzed via cross-correlations with 24 lags and
the cross-correlation function. Using this method provides
knowledge of the correlations of mortality over time t (in a
determined year) and the DHD of each opioid drug intimet —
k (inannual spikesor intervals; inthiscase: 1 year prior, 2 years
prior, etc). Thiscould indicate a potential impact of theincrease
in a dose during year t on mortality int —k years (1 year later,
2 years later, etc), without necessarily demonstrating a causal
relationship.
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Time evolution was studied during the whole period of the data,
for the periods 2000-2011 and 2012-2019, and for the periods
2000-2015 and 2016-2019. The fragmentation of these periods
corresponded to changesin the trend in deaths observed in 2010
and the alert made by health authorities in 2016 about the
increase in the use of these medications as well as a call for
their rational use [28], respectively.

The analyseswere carried out using the Stata statistical package
(version 16.1; StataCorp LLC) and StatGraphics Centurion 19
(StatGraphics Technologies, Inc).

Ethics Approval

This study was a secondary analysis of datawith noidentifying
information available to the researchers. It was approved by the
institutional review board at the Hospital Clinico San Carlos
(affiliated to Complutense University) on March 18, 2021
(approval 21/167-E).

Results

The temporal evolution of the rate of ORM from 2000 to 2019
ranged between 14 and 23 deaths per 1,000,000 inhabitants.
Rates decreased progressively to aminimum in 2006, and after
some fluctuations, there was a slight increase starting in 2010
that seemed to be stable over time (Figure 1).

In terms of the evolution of the DHD of the opioid drugs
analyzed, we observed a continuousincrease of more than 40%
per year until 2006. Starting in 2006, this became more acute,
especialy in 2010 when the rate grew from 4.4 to 10 DHD,
with aglobal increase from 2000 to 2019 of 1.51t0 19.83 DHD
(12.6 times greater). The magnitude of tramadol stands out
(prescribed alone or in conjunction with other nonopioid active
ingredients); tramadol represents 63.7% of the total opioids
prescribed, with an increase of 10% (of the total) since 2010.
Codeine, however, declined from 17% of opioids in 2010 to
9% in 2019. Fentanyl accounted for 13% of prescribed opioids
in 2019, followed by tapentadol (5%), buprenorphine (3.4%),
and oxycodone (3%). Notable growth can be observed in all of
these opioids. Fentanyl and tapentadol both grew by 1000%
between 2000 and 2012, whereas oxycodone (first, without and,
later, with naloxone) grew by 600% since 2011. The
consumption of buprenorphine has been very stable over the
past decade. Finally, morphine accounted for 1.3% of prescribed
opioids, with an increase in consumption of 63% since 2010
(Figure 2).

Mortality ratesfor each year were directly correlated (the higher
DHD of opioid drug, the higher the mortality rate) in all of the
cases analyzed, except in the case of buprenorphine (P=.47).
The strongest positive correlations were observed with global
ODPwithout codeine (r=0.902; P<.001), global ODP (r=0.597,
P=.006), global ODP without codeine or tramadol (r=0.934;
P<.001), tapentadol (r=0.873; P=.003), and oxycodone (r=0.835;
P=.002; Figure 3).
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Figure 1. Evolution of opioid-related mortality per 1,000,000 inhabitants (2000-2019).
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Figure 2. Opioid drug prescription evolution from 2000 to 2019 (unit: dose per 1000 inhabitants per day [DHD]).
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Figure 3. Correlation between opioid drug prescription (ODP; x-axis) and mortality rate per 1,000,000 inhabitants (y-axis).
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Figure 4 shows the cross-correlations between mortality rates
and the DHD of the different drugs analyzed. In considering all
of these drugs, the figure shows a greater correlation between
prescribed DHD in ayear and the mortality rate 3 years later,
reaching a maximum in the second year. However, after
eliminating prescribed drugs with codeine and those with
codeine and tramadol from the totals, the correlations with the
mortality rate can be observed for the same year and not so
much for thefollowing years. The same situation occurred when
exclusively considering morphine and tapentadol, where the
greatest correlations were observed in the same year and in the
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2 following years, with a gradual dilution of the correlation in
successive years. This same relationship can also be observed
with tramadol alone or in conjunction with another medicine.
Fentanyl seemsto have animpact on mortality over the medium
term, in the second or third years, whereas buprenorphine has
a long-term impact of between 4 and 6 years. Despite this
pattern, these differences were not significant (all P=.05). The
segmented analysisof the periods of 2000-2010 and 2011-2019
aswell as 2000-2016 and 2017-2019 did not result in findings
different from what is described here.
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Figure 4. Cross-correlation between opioid-related mortality rates and opioid drug prescription (ODP). y-axis: correlation; x-axis: delay in years.
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Discussion Considering the fact that illicit opioid use has decreased or

This study confirms the enormous increase in the prescription
of opioid drugsinthelast 2 decadesin Spain. Thisincrease was
driven especially by tramadol, but fentanyl, due to its potency
and hospital use, also plays a very relevant role. It also points
out a correlation between the increasesin ODP and ORM.
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remained the same in the period from 2001 to 2019 [17,20],
this could suggest that deaths related to prescribed opioid drugs
have increased.

The increase in ODP has been highlighted in the past by other
studies carried out in Spain that use different data sources[2-4].
Thisstudy includesalarger geographic region, Spain’s national
territory, in which medical indications are homogenous [28].
This suggests that the progression of ODP is evolving in a
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parallel way in different regionsin Spain [4,17,18]. Thisincrease
corresponds with the situation in most other European countries

[5].

Many of the causes of this enormousincrease have been pointed
out. The use of these drugs [11,12,28], as well as their target
population, has increased (in large part due to the fact that the
aging population experiences more disease and related pain
[29]). However, both in Spain and in other countries where this
phenomenon is taking place, prescriptions are increasing at a
faster rate than these other factors [5,30,31]. More opioids are
being prescribed and for longer terms than that recommended
by treatment guidelines. Thisissue is beyond the scope of this
study, but it is one in which the role of prescriptions, compared
to other factors such as socioeconomic level or residing in rural
versus urban areas[ 18], seemsto be especially important given
its potential as an areafor improvement [32,33].

In addition to describing this general phenomenon, this study
shows the correlation with ORM, which coincides with what
has been shown to occur in other contexts [33]. In Spain, it
appears that in the years included in this study, there has not
been aproliferationinillegal consumption of prescribed opioid
drugsor other opioids[17,20]. Therefore, it can beinferred that
it isthe prescribed opioid drugs and not illegal opioidsthat are
provoking this increase in deaths. This suggestion should be
taken with great prudence, but it corresponds with what has
occurred in environmentswith greater problemsrelated toillegal
opioids [14]. With a lower proportion of illegal opioids, there
isagreater correlation between prescriptions and opioid-rel ated
mortality. This study found the potential mortality from
unstudied opioids to be minimal and the correlation between
opioid medications and overdose deaths to be consistent with
these occurrences. An absence of correlation might have
indicated that illegal drugs were operating in the market. The
results tell us that the increase in overdoses is related to an
increase in opioid prescribing.

This fact reflects the situation up till 2019, but we should not
forget that in the future, prescribed opioid drugs could spread
totheillegal market, as has happened in other places[16,21,34].
Aboveall, precautions should be taken to detect such asituation
if it were to occur [20]. The ORM-ODP correlation could be a
useful indicator both separately and when harmonized with
other indicators such as hospital admissions. In fact, from 2016
to 2019, hospital admissions related to poisoning, other
consequences of external causes (S00-T88), and external causes
of morbidity (V00-Y99) increased in Spain by 20% [35].

The existence of the ORM-ODP correlation may be as
informative as its possible nonexistence in the future. The lack
of acorrelation could suggest that illegal opioids haveincreased
[14] or that there has been an improvement in prescription
practices. Furthermore, opioid-related deaths are an indicator
of opioid consumption. It isthe least desired adverse effect, but
thereisaproportionaity between itsfrequency and consumption
[20]. Therefore, the surveillance of ORM could provide
information about possible variation in other parameters, such
asaddiction or other related comorbidities (associated infections,
dua pathology, etc). Therefore, the surveillance of trends in
ORM and ODP separately, as well as the correlations between
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them, could play an important role in the global monitoring of
opioid consumption and its consequences.

In establishing preventive measures, it is useful to focus on
certain active ingredients, in addition to prescribed opioid drugs
in general, especialy in the case of tramadol and fentanyl, in
which we found an ORM-ODP correlation. These are 2
medications with different indications and safety profiles.

Tramadol accounts for not only the majority of prescriptions
but itsincrease has al so been constant and parallel to total ODP.
It belongs to the group of second-tier analgesic opioids as
defined by the WHO [27]. The indications of tramadol for
non-oncological pain can possibly explain this increase, as
suggested in other Spanish studies[18] and coinciding with the
European and North American contexts [36]. It is unknown
whether this increase corresponds to the increase in its target
population. The indications for tramadol and the number of
potential patients have increased [11,12]; however, studies of
its misuse and misprescription are scarce and contradict each
other [36-38]. This study did find a correlation between ORM
and tramadol prescriptions; therefore, it isimportant to reinforce
the correct use of tramadol among those who prescribe it [28],
aswell astointensify surveillance. It isstill the most prescribed
opioid drug, where a simple prescription is al that is required
[8]. It ismuch easier to prescribe than others.

In the third analgesic tier [27], fentanyl stands out due to its
growth and the ORM-ODP correlation. It isthe strongest opioid,
specifically recommended for the treatment of irruptive
oncological pain. It isalso the opioid with the greatest potential
number of overdoses, although thisalso depends on the posol ogy
[11,12,39]. Thisincreaseisin the context of the notableincrease
in the consumption of the strongest opioids[2-4,10]. Thistrend
goes beyond the scope of this study. The number of prescriptions
of opioidsinthethird tier increased by 9.6% between 2019 and
2020 [19]. What is surprising is that 89% is related to
non-oncological indications [19]. Pain management is an
essential component of medical care, but these data are
worrisome[3]. Both theincrease, aswell asthe possible adverse
effects, have been highlighted in Spain by health authorities,
who issued an alert in 2016 to restrain prescriptions to specific
indications and the doses to the length of the disease [28]. This
study did not find a change over time in the correlations prior
to or after that date.

Of the opioid drugs studied, only buprenorphine was not
correlated with ORM. It is possible that this could be dueto the
fact that thisopioid is usually used as a substitute treatment for
other opioids [40], with a stable number of users[20]. Dataon
the dispensation of buprenorphinedid not differentiate between
its use as an analgesic and as treatment for addiction, and as
such, it isimpossible to interpret these data.

In terms of the temporal patterns described, after eliminating
the safest activeingredients from the total s (codeine and codeine
with tramadol), the correlations with the mortality rate shifted
and could be observed in the same year and |ess so in successive
years. Individually, for morphine, tramadol, and tapentadol, the
years with the greatest number of deaths coincided with the
years with the greatest number of prescriptions of these drugs.
Although these results are not statistically significant (probably
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because the time series analyzed is short and had few data points
[19 data-year/opioid]), they could point to the fact that the
ORM-ODP relationship is not mediated by al opioids. They
should be studied individually, as they do not share the same
indications, safety profiles, or prescription processes. Future
studies should study in further depth the prescription of these
drugs.

This study includes a number of limitations. Although the data
collected correspond to precise definitions that use ICD-10
codes, the reliability of the determination and coding of the
cause of death depends on each professional for each death and
not on the data source itself. The codes selected are exclusively
for deaths due to overdose. There are also specific codes for
deaths provoked by opioids in euthanasia or compassionate
sedation in the context of palliative care that we did not include.
The desths due to these other causes are not included in what
we refer to as ORM. Even so, in some cases, it is possible to
omit using the overdose code to avoid legal or administrative
problems, especially in the case of accidents. Thus, the number
of deaths could be understated. On the other hand, the data did
not permit usto disaggregate by sex nor age, which could limit
these conclusions. However, these data are acceptable in the

Sdazar et d

international context, asthe datasourceis used by the European
Monitoring Centre for Drugs and Drug Addiction [41].

It isimportant to point out that the Spanish system exclusively
includes the main cause of death, and not multiple causes. This
differsfrom other information systems, such asthe US system,
in which several codes are collected. These codes can be
cross-examined to refine the cases in which (1) opioid use has
been registered and (2) a death associated with these substances
has been recorded. This is the reason why we talk about
opioid-related deaths rather than directly attributable causes of
mortality in our paper.

This study suggests that at the population level, there is a
correlation between greater availability of prescribed opioid
drugs and an increase in opioid-related deaths. The correlation
between ODP and ORM may be a useful tool in monitoring
legal opiatesbut also possible disturbancesin theillegal market.
Therole of tramadol (an easily prescribed opioid) isimportant
in this correlation, asis that of fentanyl (the strongest opioid).
Measures stronger than recommendations need to be taken to
reduce off-label prescribing. This study shows that opioid use
is not only directly related to the prescribing of opioid drugs
above what is desirable but also an increase in deaths.

Acknowledgments

This study has been funded by Instituto de Salud Carlos I11 (ISCIII) through the project “PI119/00982” and cofunded by the
European Union. The authors are grateful to the National Plan on Drugs and Spanish Agency of Medicines and Health Products
(Agencia Espafiola de Medicamentos y Productos Sanitarios [AEMPS], Ministerio de Sanidad, Espafia) for their full support
and Emily Felt for translation and suggestions.

Data Availability

The Spanish population data [42] and the data on opioid-related mortality [43] are publicly available at the Spanish National
Statistics Institute website.

The data prescribed opioid drugs were obtained via the Spanish Agency of Medicines and Health Products (Agencia Espafiola
de Medicamentos y Productos Sanitarios [AEMPS]) [44].

Conflicts of Interest
None declared.

Multimedia Appendix 1

List of included codes.
[DOCX File, 12 KB-Multimedia Appendix 1]

Multimedia Appendix 2

Shapiro-Wilk normality test in prescribed opioid drugs.
[DOCX File, 18 KB-Multimedia Appendix 2]

References

1.  Anderson K, Stowasser D, Freeman C, Scott |. Prescriber barriers and enablers to minimising potentially inappropriate
medications in adults; a systematic review and thematic synthesis. BMJ Open 2014 Dec 08;4(12):e006544 [FREE Full
text] [doi: 10.1136/bmjopen-2014-006544] [Medline; 25488097]

2. Bigal LM, Bibeau K, Dunbar S. Tramadol prescription over a4-year period in the USA. Curr Pain Headache Rep 2019
Aug 06;23(10):76 [doi: 10.1007/s11916-019-0777-x] [Medline: 31388761]

3. Bosetti C, Santucci C, Radrezza S, Erthal J, Berterame S, Corli O. Trends in the consumption of opioids for the treatment
of severe pain in Europe, 1990-2016. Eur J Pain 2019 Apr 04;23(4):697-707 [doi: 10.1002/ejp.1337] [Medline: 30407692]

https://publichealth.jmir.org/2023/1/e43776 JMIR Public Health Surveill 2023 | vol. 9 | e43776 | p. 8

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=publichealth_v9i1e43776_app1.docx&filename=31c91687a87a3a6d4e17b786f1ff5fb2.docx
https://jmir.org/api/download?alt_name=publichealth_v9i1e43776_app1.docx&filename=31c91687a87a3a6d4e17b786f1ff5fb2.docx
https://jmir.org/api/download?alt_name=publichealth_v9i1e43776_app2.docx&filename=188819e9ac4a49729205f135c81881a6.docx
https://jmir.org/api/download?alt_name=publichealth_v9i1e43776_app2.docx&filename=188819e9ac4a49729205f135c81881a6.docx
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=25488097
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=25488097
http://dx.doi.org/10.1136/bmjopen-2014-006544
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25488097&dopt=Abstract
http://dx.doi.org/10.1007/s11916-019-0777-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31388761&dopt=Abstract
http://dx.doi.org/10.1002/ejp.1337
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30407692&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PUBLIC HEALTH AND SURVEILLANCE Salazar et a

4,

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Bodett AJ, Denham A, Hill EL. Using contributing causes of death improves prediction of opioid involvement in unclassified
drug overdoses in US death records. Addiction 2020 Jul 27;115(7):1308-1317 [FREE Full text] [doi: 10.1111/add.14943]
[Medline: 32106355]

Cahir C, Bennett K, Teljeur C, Fahey T. Potentially inappropriate prescribing and adverse health outcomes in community
dwelling older patients. Br JClin Pharmacol 2014 Jan 20;77(1):201-210 [FREE Full text] [doi: 10.1111/bcp.12161] [Medline:
23711082]

Campbell CI, Weisner C, Leresche L, Ray GT, Saunders K, Sullivan MD, et al. Age and gender trends in long-term opioid
analgesic use for noncancer pain. Am J Public Health 2010 Dec;100(12):2541-2547 [EREE Full text] [doi:

10.2105/A JPH.2009.180646] [Medline: 20724688]

Cheema E, McGuinness K, Hadi MA, Paudyal V, Elnaem MH, Alhifany AA, et al. Causes, nature and toxicology of
fentanyl-associated deaths: a systematic review of deaths reported in peer-reviewed literature. J Pain Res 2020 Dec
7,13:3281-3294 [FREE Full text] [doi: 10.2147/JPR.S280462] [Medline: 33324089]

Dowell D, Haegerich TM, Chou R. CDC guideline for prescribing opioids for chronic pain--United States, 2016. JAMA
2016 Apr 19;315(15):1624-1645 [FREE Full text] [doi: 10.1001/jama.2016.1464] [Medline: 26977696]

Drug-related deaths and mortality in Europe: update from the EMCDDA expert network. European Monitoring Centre for
Drugs and Drug Addiction. 2019. URL: https://tinyurl.com/3ukaeyh? [accessed 2023-06-15]

Feingold D, Goldberger N, Haklai Z, Lev-Ran S. Fatal overdoses of opioidsin Isragl 2005-2014. Eur Addict Res 2017 Dec
21;23(6):276-283 [doi: 10.1159/000485033] [Medline: 29268270]

Garciadel Pozo J, Carvajd A, ViloriaM, Velasco A, Garciadel Pozo V. Trends in the consumption of opioid analgesics
in Spain. higher increases as fentany! replaces morphine. Eur J Clin Pharmacol 2008 Apr 20;64(4):411-415 [doi:
10.1007/s00228-007-0419-9] [Medline: 18157671]

GomesT, Kitchen SA, Murray R. Measuring the burden of opioid-related mortality in Ontario, Canada, during the COVID-19
pandemic. JAMA Netw Open 2021 May 03;4(5):€2112865 [FREE Full text] [doi: 10.1001/jamanetworkopen.2021.12865]
[Medline: 34037734]

Gomes T, Tadrous M, Mamdani MM, Paterson JM, Juurlink DN. The burden of opioid-related mortality in the United
States. AMA Netw Open 2018 Jun 01;1(2):€180217 [FREE Full text] [doi: 10.1001/jamanetworkopen.2018.0217] [Medline:
30646062]

Gonzalez-Bermejo D, Rayon-Iglesias P, Rodriguez-Pascual A, Alvarez-Gutiérrez A, Fernandez-Duefias A,
Montero-Corominas D, et al. Drug utilization study on immediate release fentanyl in Spain. prevalence, incidence, and
indication. Pharmacoepidemiol Drug Saf 2021 Mar 14;30(3):371-378 [doi: 10.1002/pds.5118] [Medline: 32929809]
GrigorasCA, Karanika S, VelmahosE, AlevizakosM, FlokasM, Kaspiris-RousellisC, et al. Correlation of opioid mortality
with prescriptions and social determinants: across-sectional study of Medicare enrollees. Drugs 2018 Jan 20;78(1):111-121
[doi: 10.1007/s40265-017-0846-6] [Medline: 29159797]

Alvarez Mazariegos JA, Calvete Waldomar S, Fernandez-M arcote Sanchez-Mayoral RM, Guardia Serecigni J, Henche
Ruiz Al, LligofiaGarretaA, et al. Guia de consenso parael buen uso de anal gésicos opioides. gestion deriesgosy beneficios.
Socidrogalcohol. 2017. URL: https://tinyurl.com/yb492hvj [accessed 2023-06-15]

Héuser W, Morlion B, Vowles KE, Bannister K, Buchser E, Casale R, et al. European* clinical practice recommendations
on opioids for chronic noncancer pain - part 1: role of opioidsin the management of chronic noncancer pain. Eur JPain
2021 May 02;25(5):949-968 [FREE Full text] [doi: 10.1002/ejp.1736] [Medline: 33655607]

Hurtado |, Garcia-Sempere A, Peir6 S, Sanfélix-Gimeno G. Increasing trendsin opioid use from 2010 to 2018 in the region
of Valencia, Spain: areal-world, population-based study. Front Pharmacol 2020 Dec 11;11:612556 [FREE Full text] [doi:
10.3389/f phar.2020.612556] [Medline: 33362564]

Jannetto PJ. The North American Opioid Epidemic. Ther Drug Monit 2021 Feb 01;43(1):1-5 [doi:
10.1097/FTD.0000000000000817] [Medline: 33337587]

Jiménez-Fernandez B, Calomarde-Gémez C, LOpez-Lazcano A, LligofiaA, Gua A, Lépez-Pelayo H. Systematic review
on the clinical management of chronic pain and comorbid opioid use disorder. Adicciones 2022 Apr 20:1680 [FREE Full
text] [doi: 10.20882/adicciones.1680] [Medline: 35472158]

Jones W, Kurdyak P, Fischer B. Examining correlations between opioid dispensing and opioid-related hospitalizationsin
Canada, 2007-2016. BMC Health Serv Res 2020 Jul 22;20(1):677 [FREE Full text] [doi: 10.1186/s12913-020-05530-w]
[Medline: 32698815]

Larney S, Peacock A, Tran L, Stockings E, Santomauro D, Santo T, et a. All-cause and overdose mortality risk among
people prescribed opioids: a systematic review and meta-analysis. Pain Med 2020 Dec 25;21(12):3700-3711 [doi:
10.1093/pm/pnaa214] [Medline: 32951045]

Martinez Or6 DP. Opioides en Espafia. Ni repunte de heroinani crisis de opioides alaamericana. Opioidsin Spain. Neither
aheroin spike nor an American-style opioid crisis. Episteme. Investigacion e I ntervencion social. 2019. URL: https://tinyurl.
com/237jr84k [accessed 2023-06-15]

Portal Estadistico. Area de Inteligencia de Gestion. Ministerio de Sanidad. Gobierno de Espafia. URL : https://tinyurl.con/
2acyjwfm [accessed 2022-09-27]

https://publichealth.jmir.org/2023/1/e43776 JMIR Public Health Surveill 2023 | vol. 9 | e43776 | p. 9

(page number not for citation purposes)


https://europepmc.org/abstract/MED/32106355
http://dx.doi.org/10.1111/add.14943
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32106355&dopt=Abstract
https://europepmc.org/abstract/MED/23711082
http://dx.doi.org/10.1111/bcp.12161
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23711082&dopt=Abstract
https://europepmc.org/abstract/MED/20724688
http://dx.doi.org/10.2105/AJPH.2009.180646
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20724688&dopt=Abstract
https://europepmc.org/abstract/MED/33324089
http://dx.doi.org/10.2147/JPR.S280462
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33324089&dopt=Abstract
https://europepmc.org/abstract/MED/26977696
http://dx.doi.org/10.1001/jama.2016.1464
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26977696&dopt=Abstract
https://tinyurl.com/3ukaeyh2
http://dx.doi.org/10.1159/000485033
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29268270&dopt=Abstract
http://dx.doi.org/10.1007/s00228-007-0419-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18157671&dopt=Abstract
https://europepmc.org/abstract/MED/34037734
http://dx.doi.org/10.1001/jamanetworkopen.2021.12865
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34037734&dopt=Abstract
https://europepmc.org/abstract/MED/30646062
http://dx.doi.org/10.1001/jamanetworkopen.2018.0217
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30646062&dopt=Abstract
http://dx.doi.org/10.1002/pds.5118
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32929809&dopt=Abstract
http://dx.doi.org/10.1007/s40265-017-0846-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29159797&dopt=Abstract
https://tinyurl.com/yb492hvj
https://europepmc.org/abstract/MED/33655607
http://dx.doi.org/10.1002/ejp.1736
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33655607&dopt=Abstract
https://europepmc.org/abstract/MED/33362564
http://dx.doi.org/10.3389/fphar.2020.612556
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33362564&dopt=Abstract
http://dx.doi.org/10.1097/FTD.0000000000000817
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33337587&dopt=Abstract
http://dx.doi.org/10.20882/adicciones.1680
http://dx.doi.org/10.20882/adicciones.1680
http://dx.doi.org/10.20882/adicciones.1680
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35472158&dopt=Abstract
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-020-05530-w
http://dx.doi.org/10.1186/s12913-020-05530-w
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32698815&dopt=Abstract
http://dx.doi.org/10.1093/pm/pnaa214
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32951045&dopt=Abstract
https://tinyurl.com/237jr84k
https://tinyurl.com/237jr84k
https://tinyurl.com/2acyjwfm
https://tinyurl.com/2acyjwfm
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PUBLIC HEALTH AND SURVEILLANCE Salazar et a

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

OlivaA, Armas N, Dévora S, Abdala S. Opioid use trends in Spain: the case of the island of La Gomera (2016-2019).
Naunyn Schmiedebergs Arch Pharmacol 2022 Feb 09;395(2):217-226 [FREE Full text] [doi: 10.1007/s00210-021-02193-0]
[Medline: 34882264]

Pulido J, Sanchez-Niubo A, LlorensN, Hoyos J, Barrio G, BelzaMJ, et al. Estimating the preval ence of recreational opioid
use in Spain using a multiplier method. Int J Environ Res Public Health 2022 Apr 15;19(8):4815 [FREE Full text] [doi:
10.3390/ijerph19084815] [Medline: 35457681]

Qeadan F, Madden E, Mensah N, Tingey B, Herron J, Hernandez-Vallant A, et al. Epidemiological trendsin opioid-only
and opioid/polysubstance-rel ated death rates among American Indian/Alaska Native populations from 1999 to 2019: a
retrospective longitudinal ecological study. BMJ Open 2022 May 02;12(5):e053686 [FREE Full text] [doi:
10.1136/bmjopen-2021-053686] [Medline: 35501103]

Regueras E, Guzman JL. Prescriptions of opioid medicinesin Spain betwen on 2019 and 2020: what medical specialities
are prescribing them and in what indications. Multidisciplinary Pain Journal 2021 Apr 5:5-12 [FREE Full text]

Reines SA, Goldmann B, Harnett M, Lu L. Misuse of tramadol in the United States: an analysis of the National Survey of
Drug Use and Health 2002-2017. Subst Abuse 2020 Jun 03;14:1178221820930006 [FREE Full text] [doi:
10.1177/1178221820930006] [Medline: 32547049]

Richards GC, Aronson JK, Mahtani KR, Heneghan C. Global, regional, and national consumption of controlled opioids: a
cross-sectional study of 214 countries and non-metropolitan territories. Br J Pain 2022 Feb 04;16(1):34-40 [EREE Full
text] [doi: 10.1177/20494637211013052] [Medline: 35111312]

Rostam-Abadi Y, Gholami J, Amin-Esmaeili M, Safarcherati A, Mojtabai R, Ghadirzadeh MR, et al. Tramadol use and
public health consequencesin Iran: a systematic review and meta-analysis. Addiction 2020 Dec 25;115(12):2213-2242
[doi: 10.1111/add.15059] [Medline: 32196801]

Ruiz-L6pez D, Alonso-Babarro A. Opioid consumption in the Community of Madrid (Spain) between 2004 and 2014. Rev
Clin Esp (Barc) 2019 Oct;219(7):367-374 [doi: 10.1016/j.rce.2019.02.002] [Medline: 30914142]

Salazar A, Moreno S, de SolaH, Moral-Munoz J, Duefias M, Failde|. The evolution of opioid-related mortality and potential
years of lifelost in Spain from 2008 to 2017: differences between Spain and the United States. Curr Med Res Opin 2020
Feb;36(2):285-291 [doi: 10.1080/03007995.2019.1684251] [Medline: 31635485]

Use of opioidsin Spain (2010-2019). Observatory on medication use. Spanish Agency of Medicines and Medical Devices
(AEMPS). 2020. URL : https:.//www.aemps.gob.es/medi camentos-de-uso-humano/observatorio-de-uso-de-medicamentos/
utili zaci on-de-medi camentos-opi oides-en-espanal [accessed 2020-09-15]

Official website of the Spanish National Statistics Institute. Spanish National Statistics Institute. 2018. URL : http://www.
ine.es/ [accessed 2023-06-15]

Statistics of deaths according to the cause of death. methodology. Spanish National Statistics Institute. 2017. URL: https:/
/www.ine.es/daco/daco42/sanitarias/metodologia_00.pdf [accessed 2023-06-15]

Spreen LA, Dittmar EN, Quirk KC, Smith MA. Buprenorphine initiation strategies for opioid use disorder and pain
management: asystematic review. Pharmacotherapy 2022 May 25;42(5):411-427 [EREE Full text] [doi: 10.1002/phar.2676]
[Medline: 35302671]

Storms H, Marquet K, Aertgeerts B, Claes N. Prevalence of inappropriate medication use in residential long-term care
facilities for the elderly: a systematic review. Eur J Gen Pract 2017 Dec 08;23(1):69-77 [FREE Full text] [doi:
10.1080/13814788.2017.1288211] [Medline: 28271916]

World Drug Report 2021. United Nations Office on Drugs and Crime. 2021. URL : https://www.unodc.org/unodc/
data-and-analysis'wdr2021.html [accessed 2022-06-15]

ATC/DDD Index 2022. World Health Organization Collaborating Centre for Drug Statistics Methodology. 2022. URL:
https://www.whocc.no/atc_ddd_index/ [accessed 2022-09-27]

World Health Organization. ICD-10: International Statistical Classification of Diseases and Related Health Problems.
Geneva, Switzerland: World Health Organization; 2004.

Population figures. Spanish National Statistics Institute. URL: https://www.ine.es/dyngs/| NEbase/operacion.
htm?c=Estadistica_C& cid=1254736176951& menu=resultados& idp=1254735572981 [accessed 2023-06-15]

Death statistics according to cause of death. Spanish National Statistics Institute. URL : https://www.ine.es/dyngs/| NEbase/
es/operacion.htm?c=Estadistica C& cid=1254736176780& menu=resultados& idp=1254735573175#!tabs-1254736194710
[accessed 2023-06-15]

Use of opioid drugsin Spain. Spanish Agency of Medicinesand Health Products (AEMPS). URL: https://www.aemps.gob.es/
medi camentos-de-uso-humano/observatori o-de-uso-de-medi camentos/utili zaci on-de-medi camentos-opi oi des-en-espanal
[accessed 2023-06-15]

Abbreviations

AEMPS: Agencia Espafiola de Medicamentosy Productos Sanitarios (Spanish Agency of Medicines and Health
Products)
DHD: dose per 1000 inhabitants per day

https://publichealth.jmir.org/2023/1/e43776 JMIR Public Health Surveill 2023 | vol. 9 | e43776 | p. 10

(page number not for citation purposes)


https://europepmc.org/abstract/MED/34882264
http://dx.doi.org/10.1007/s00210-021-02193-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34882264&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph19084815
http://dx.doi.org/10.3390/ijerph19084815
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35457681&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=35501103
http://dx.doi.org/10.1136/bmjopen-2021-053686
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35501103&dopt=Abstract
https://www.mpainjournal.com/prescripciones-de-opioides-en-espana-entre-2019-y-2020-que-especialidades-medicas-lo-estan-prescribiendo-y-en-que-indicaciones72
https://journals.sagepub.com/doi/10.1177/1178221820930006?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/1178221820930006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32547049&dopt=Abstract
https://journals.sagepub.com/doi/abs/10.1177/20494637211013052?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
https://journals.sagepub.com/doi/abs/10.1177/20494637211013052?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/20494637211013052
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35111312&dopt=Abstract
http://dx.doi.org/10.1111/add.15059
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32196801&dopt=Abstract
http://dx.doi.org/10.1016/j.rce.2019.02.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30914142&dopt=Abstract
http://dx.doi.org/10.1080/03007995.2019.1684251
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31635485&dopt=Abstract
https://www.aemps.gob.es/medicamentos-de-uso-humano/observatorio-de-uso-de-medicamentos/utilizacion-de-medicamentos-opioides-en-espana/
https://www.aemps.gob.es/medicamentos-de-uso-humano/observatorio-de-uso-de-medicamentos/utilizacion-de-medicamentos-opioides-en-espana/
http://www.ine.es/
http://www.ine.es/
https://www.ine.es/daco/daco42/sanitarias/metodologia_00.pdf
https://www.ine.es/daco/daco42/sanitarias/metodologia_00.pdf
https://europepmc.org/abstract/MED/35302671
http://dx.doi.org/10.1002/phar.2676
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35302671&dopt=Abstract
https://europepmc.org/abstract/MED/28271916
http://dx.doi.org/10.1080/13814788.2017.1288211
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28271916&dopt=Abstract
https://www.unodc.org/unodc/data-and-analysis/wdr2021.html
https://www.unodc.org/unodc/data-and-analysis/wdr2021.html
https://www.whocc.no/atc_ddd_index/
https://www.ine.es/dyngs/INEbase/operacion.htm?c=Estadistica_C&cid=1254736176951&menu=resultados&idp=1254735572981
https://www.ine.es/dyngs/INEbase/operacion.htm?c=Estadistica_C&cid=1254736176951&menu=resultados&idp=1254735572981
https://www.ine.es/dyngs/INEbase/es/operacion.htm?c=Estadistica_C&cid=1254736176780&menu=resultados&idp=1254735573175#!tabs-1254736194710
https://www.ine.es/dyngs/INEbase/es/operacion.htm?c=Estadistica_C&cid=1254736176780&menu=resultados&idp=1254735573175#!tabs-1254736194710
https://www.aemps.gob.es/medicamentos-de-uso-humano/observatorio-de-uso-de-medicamentos/utilizacion-de-medicamentos-opioides-en-espana/
https://www.aemps.gob.es/medicamentos-de-uso-humano/observatorio-de-uso-de-medicamentos/utilizacion-de-medicamentos-opioides-en-espana/
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PUBLIC HEALTH AND SURVEILLANCE Salazar et a

ICD-10: International Classification of Diseases, 10th Revision
ODP: opioid drug prescription

ORM: opioid-related mortality

WHO: World Health Organization
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