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Abstract

Aims: This study evaluated the 10-year consumption and economic patterns of clas-

sical analgesics, adjuvants and opioids in Portugal (2012-2022), and conducted a

comparative analysis between Portugal, Spain and Denmark to explore the consump-

tion patterns among these countries for 2022.

Methods: Data on sales and national health service (NHS) costs were obtained from

the Portuguese National Authority of Medicines and Health Products. Sales data

were converted to defined daily dose (DDD) per 1000 inhabitants per day according

to the Anatomical Therapeutic Chemical (ATC) classification/DDD methodology,

while comparisons between Spain and Denmark were evaluated with the chi-square

test, when appropriate.

Results: The findings reveal that classical analgesics use in Portugal remained stable

during the period 2012-2022, with ibuprofen being the most consumed. Adjuvants,

specifically gabapentinoids, experienced an 84% increase in use, primarily attributed

to pregabalin. Weak opioids, led by tramadol, witnessed a 117% rise in use, while

strong opioid use, led by tapentadol, increased by 618%. Portugal presented the low-

est overall opioid consumption when compared to Denmark and Spain in 2022. Eco-

nomic trends indicated a heightened NHS expenditure on analgesics, primarily driven

by increased opioid use. Notwithstanding, there was no significant burden on relative

expenditure over the 10-year period.

Conclusions: Portugal presented a major increase in both weak and strong opioid

prescriptions, aligning with the trends for Spain and Denmark. The development and

approval of generic medicines and vigilant market monitoring are imperative strate-

gies for managing the escalated costs resulting from heightened consumption, partic-

ularly concerning opioids.
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1 | INTRODUCTION

The use of analgesics constitutes one of the most important thera-

peutic options when treating pain, whether acute or chronic, with a

large over-the-counter (OTC) market available. The latest report of

drug consumption in Portugal revealed that in 2022 the second

most commercialized substance was paracetamol and the combina-

tion of tramadol with paracetamol ranked seventh, highlighting its

significant utilization.1 Analgesics such as non-steroidal anti-

inflammatory drugs (NSAIDs) are used in acute nociceptive pain and

remain the first recommendation for osteoarthritis (OA) of the knee,

hip and/or hand.2,3 Despite their popularity and widespread use,

these drugs are responsible for a myriad of adverse drug reactions

and should be avoided in the elderly and patients with congestive

heart failure, reduced kidney function or at risk of developing gastri-

tis and/or peptic ulcers.4,5

As pain intensifies or becomes chronic, patients are prescribed

other drugs with analgesic properties. This often includes opioids,

which can be subdivided into weak and strong. The analgesic ladder,

pioneered by the World Health Organization (WHO) in 1986 as a

framework for cancer pain management, remains a fundamental para-

digm in the scientific community's approach to pain relief strategies.

For moderate pain, weak opioids, including codeine, hydrocodone and

tramadol, are recommended, while strong opioids, including morphine,

oxycodone, tapentadol, fentanyl, buprenorphine and methadone, are

recommended for very intense and severe pain.6 Although opioids

are unquestionably valuable in managing cancer pain,7 the benefit

provided in non-cancerous chronic pain of different origins is consid-

ered small, with increased risk of adverse drug reactions and less pain

relief in long periods of treatment due to tolerance development. Fur-

thermore, long-term opioid therapy may result in addiction and physi-

cal dependence, with patients continuing to use them only to avoid

withdrawal symptoms.8 In the United States and Canada the “opioid
epidemic” has been identified as a major public health issue, with a

reported opioid-related death increase of 345% (by prescription or

illicit use) between 2001 and 2016.9 The large number of opioid pre-

scriptions, profit-oriented pharmaceutical advertisements, healthcare

systems with fewer regulatory access restrictions and medical cul-

ture/patient expectations are identified as some of the main driving

factors of this phenomenon.10

Adjuvant analgesics are drugs with other therapeutic indications,

such as antiepileptics or antidepressants, that may be considered in

combination with previously mentioned therapeutic agents. These are

often the first line of treatment in pain of different aetiology, including

neuropathic pain.11 Gabapentinoids provide pain relief in post-

herpetic neuralgia and diabetic neuropathic pain, albeit being exten-

sively marketed for “off-label” use in other pain conditions, for which

only limited evidence exists. Gabapentin and pregabalin consumption

has been steadily rising in the United States since the start of the cen-

tury, raising concern about their safety and potential for abuse and

misuse.12,13 Despite being considered drugs with low abuse potential,

increasing adjuvant analgesic co-prescription with opioids has been

shown to raise the risk of opioid-related deaths.14–16

Drug utilization research is a key instrument for the detection of

consumption trends that allows governments and policy makers to

remove unsafe medications from the market, update guidelines and

ensure their proper implementation in clinical practice. Moreover,

when combined with expenditure data, these studies allow countries

to decide on how to better allocate financial resources within their

national health systems (NHSs), for example in reimbursement policies

for different medications.17 Given that opioid prescription and con-

sumption are on the rise in most European countries and deaths due

to opioid overdose alone or combined with other substances are

increasing, epidemiological studies are needed to understand and

monitor these analgesics.18,19

Portugal has a high rate of chronic pain as a result of several inter-

related factors.20 It has one of the largest aging populations in

Europe,21 which increases the incidence of degenerative disc diseases,

arthritis and osteoporosis. Socioeconomic factors such as education

level disparities, low income and unemployment levels20 as well as

medical school curricula that do not adequately address chronic pain

also influence its report and treatment.22 Furthermore, literature

describing analgesic consumption trends is scarce, especially in the

case of opioids. Considering this, the present study aimed to

(i) analyse the consumption trends of analgesics in Portugal between

2012 and 2022, regardless of their intended use (acute, subacute,

chronic pain with or without cancerous origin), with emphasis on opi-

oids, (ii) evaluate correlations between strong opioid consumption and

annual opioid death rates by overdose, annual cancer death rates

and gross domestic product (GDP) annual growth rates, (iii) compare

What is already known about this subject

• Portugal has one of the highest rates of chronic pain

among European countries.

• Opioid consumption in Europe has increased over the last

decade, a trend that aligns with broader global patterns

of use.

• Health expenditure on medication in Portugal has been

rising steadily since 2013.

What this study adds

• Portugal has experienced a significant increase in opioid

and gabapentinoid consumption, mirroring trends

observed in other European countries.

• Relative analgesic national health service expenditure did

not increase over the study period.

• Ongoing market surveillance, pricing strategies, and

generic alternatives are key to maintaining rational opioid

use and controlling public expenditure.
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Portuguese patterns of consumption with Spain and Denmark, and

(iv) describe NHS expenditure with analgesic consumption over the

defined period.

2 | METHODS

2.1 | Design and data sources

We retrospectively analysed analgesic package sales and associated

costs from 2012 to 2022. Drugs of interest were identified using the

Anatomical Therapeutic Chemical (ATC) classification. Additionally,

the defined daily dose (DDD) proposed by the WHO for each drug in

the study was used to determine the DDDs per 1000 inhabitants per

day. Drug data were extracted from the National Authority of Medi-

cines and Health Products (INFARMED) database, obtained in

September 2023. This database provides detailed reporting on drug

sales and costs specifically to community pharmacies, focusing exclu-

sively on prescription medications. It includes information on each

drug, encompassing various market presentations and available doses.

Annual population was defined as the number of residents in Portugal

at each year on 31 December. Estimates of the annual population

were extracted from PORDATA – Base de dados de Portugal

Contemporâneo.23

For consumption comparison, drug sales data for Spain and

Denmark were chosen with a focus on 2022. Spain was selected

for comparison due to its cultural and social similarities with

Portugal. Southern European countries are markedly different, cul-

turally and socially, from northern European countries, hence the

comparison with Denmark.24 Data on analgesic consumption were

obtained online from the Danish Health Data Agency (www.

medstat.dk/) and from the National Health System and Pharmacy

Authority – Ministry of Health of Spain (https://www.sanidad.gob.

es/areas/farmacia/consumoMedicamentos/home.htm). Datasets

from these countries also contained drug sales from community

pharmacies exclusively by prescription (like INFARMED), as well as

the calculated DDDs per 1000 inhabitants per day on an aggregated

level.

2.2 | Analgesics classification and outcome metrics

The outcomes measured were analgesic consumption and NHS anal-

gesic costs. Analgesic package sales data were used as a proxy for

drug consumption. Analysis on an aggregated level was conducted

using the following classification of analgesics: (i) classical analgesics,

which includes NSAIDs (ibuprofen, naproxen, ketoprofen, dexibupro-

fen, diclofenac, etodolac, aceclofenac, nimesulide, acetylsalicylic

acid and salts, meloxicam, piroxicam, lornoxicam, acemetacin,

indomethacin, etoricoxib and celecoxib) and paracetamol (including

fixed dose combinations except with opioids); (ii) antidepressant

adjuvants (amitriptyline, clomipramine, dosulepin, imipramine,

maprotiline, trimipramine, imipramine, venlafaxine, duloxetine);

(iii) antiepileptic adjuvants (gabapentin, pregabalin); (iv) weak opioids

(codeine in fixed-dose combination with paracetamol, tramadol in

monotherapy and in fixed-dose combination with paracetamol); and

(v) strong opioids (morphine, oxycodone, including fixed dose combi-

nations with naloxone, fentanyl, hydromorphone and tapentadol). Of

note, buprenorphine at high doses (0.4 mg) and methadone were

excluded since these substances are exclusively used to treat opioid

dependence.

Data was expressed as DDDs per 1000 inhabitants per day

(DDD/1000inhab/day) in accordance with the ATC/DDD methodol-

ogy. The formula used for calculation was packages sold � number of

units per package � dosage (in mg) � 1000/(DDD (in mg) � popula-

tion size (last day of each year) � 365 days).25 According to the

WHO, the DDD is “the assumed average maintenance dose per day

for a drug used for its main indication in adults”, which is independent

of the formulation used, assigned to an ATC code. DDDs were

extracted from the WHO ATC/DDD index. For fixed-dose combina-

tions, the DDD of the main active substance was used as stated in

WHO guidelines.26

NHS analgesics costs were expressed as the net ingredient cost

(NIC) of dispensed analgesics in community pharmacies for all analge-

sic groups.

2.3 | Statistical analysis

Trends in analgesic consumption were expressed as the percentage of

change between 2012 and 2022 for analgesic groups and the most

common drugs within the group as appropriate. Simple linear regres-

sion was conducted when a linear relation was present. The annual

rate of change (slope, m) and the baseline consumption level (inter-

cept, c) estimated from regression models with associated P values

were reported to provide a full picture of consumption trends. A

qualitative analysis was undertaken when the linear relation was non-

significant or assumptions were not met for linear regression (homo-

scedasticity and normally distributed residuals). Spearman's coefficient

correlation was calculated to explore the correlation between annual

opioid deaths by overdose, annual cancer death rates and GDP vs

strong opioid consumption from 2012 and 2021. Significant correla-

tions ρ were graded as weak (0.10 < ρ < 0.40), moderate

(0.50 < ρ < 0.80) or strong (ρ > 0.80).27 A qualitative and quantitative

analysis of analgesic consumption between the three countries was

performed. Chi-square tests were applied, and multiple comparisons

were made using the Bonferroni correction. Cramer's V was used to

measure the strength of the association.28 Statistical tests were per-

formed at a significance level of 5%, using IBM SPSS Statistics®

29 software.

Cost trends were expressed as the percentage of change of NIC

between 2012 and 2022 for analgesic groups. Additionally, the overall

cost burden of analgesics on total NHS medication expenditure was

calculated in the defined period.

DUARTE ET AL. 3
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3 | RESULTS

3.1 | Consumption trends in Portugal

From 2012 until 2022, analgesic consumption in Portugal (measured

in DDD/1000inhab/day) increased approximately 32% from 53 to 70.

Classical analgesics (NSAIDs and paracetamol) were the most common

analgesics dispensed. This remained stable throughout the 10-year

period in the range of 37 to 39 DDD/1000inhab/day, except when it

dropped to 33 DDD/100inhab/day in 2020 (a 13% decrease relative

to the previous year) during the COVID pandemic, with levels normal-

izing after this period (Figure 1).

All the analgesic groups displayed an increased consumption con-

sistently over the 10-year period. Regarding pain adjuvants, antidepres-

sant consumption increased almost two-fold from 10.12 to 19.20

DDD/1000inhab/day (90%) and antiepileptic consumption increased

approximately 84% from 3.54 to 6.51 DDD/1000inhab/day. Opioid

overall consumption increased markedly on an aggregated level from

2.25 to 6.23 DDD/1000inhab/day (177%). Weak opioid consumption

increased more than two-fold from 1.98 to 4.29 DDD/1000inhab/day

(117%), while strong opioids registered the biggest increase in con-

sumption from 0.27 to 1.94 DDD/1000inhab/day (618%).

3.2 | Classical analgesics

Qualitative analysis of individual analgesics was conducted for the six

drugs in this group with the greatest consumption in the study period.

As presented in Figure 2, the most consumed analgesic by DDD/1000in-

hab/day in 2022 was ibuprofen at 8.81 along with paracetamol at 6.76

and naproxen at 6.16. All of these had similar patterns of use from 2012

to 2022, increasing their consumption. Of note, in 2020 ibuprofen use

F IGURE 1 Analgesic consumption in
Portugal, 2012-2022. DDD, defined daily

dose; inhab, inhabitants.

F IGURE 2 Classical analgesics
consumption in Portugal, 2012-2022.
DDD, defined daily dose; inhab,
inhabitants.

4 DUARTE ET AL.
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decreased 17% and naproxen use dropped 11% while paracetamol use

only reduced by 7%, followed by a recovery in 2021 and 2022 for the

three substances. Acetic acid derivatives with more sales from 2012 to

2022 had different consumption patterns. Etodolac saw increased

consumption of more than two-fold (125%) from 1.48 to 3.33

DDD/1000inhab/day. By contrast, diclofenac consumption decreased

from 5.74 to 3.75 DDD/1000inhab/day (�35%). In the case of etori-

coxib, a cyclooxygenase 2 (COX-2) selective inhibitor, its consumption

dropped approximately 45% from 5.57 to 3.09 DDD/1000inhab/day.

3.3 | Analgesic adjuvants

Antidepressant adjuvant consumption is illustrated in Figure 3. Qualita-

tive assessment was conducted for venlafaxine, amitriptyline and duloxe-

tine. Venlafaxine was the most used antidepressant adjuvant, increasing

110% during the study period, followed by duloxetine, as the second

most consumed. However, duloxetine showed a stronger increase

(151%) compared to venlafaxine. Amitriptyline, the only tricyclic antide-

pressant (TCA) analysed, also saw increased consumption, although to a

much lesser extent (46%) than the previously mentioned substances.

In Figure 4 shows data for the consumption of antiepileptic adju-

vants. The overall annual rate of consumption of pregabalin increased

approximately 89% from 2.57 to 4.85 DDD/1000inhab/day between

2012 and 2022 (m = 0.20, P < 0.001 and c = 2.32). Gabapentin use

during the same period also increased 71% (m = 0.06, P < 0.001 and

c = 0.94) from 0.97 to 1.66, although this was not as pronounced as

for pregabalin.

3.4 | Opioids

Weak opioids significantly increased in consumption between 2012 and

2022, as shown in Figure 5. Tramadol alone and in association with

F IGURE 3 Consumption of
antidepressant adjuvants in Portugal,
2012-2022. DDD, defined daily dose;
inhab, inhabitants.

F IGURE 4 Consumption of
antiepileptic adjuvants in Portugal,
2012-2022. DDD, defined daily dose;
inhab, inhabitants. Linear regression:
gabapentin, P < 0.001; pregabalin,
P < 0.001.

DUARTE ET AL. 5

 13652125, 0, D
ow

nloaded from
 https://bpspubs.onlinelibrary.w

iley.com
/doi/10.1111/bcp.16333 by E

stsp Politecnico D
o Porto, W

iley O
nline L

ibrary on [13/11/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



other analgesics saw consumption increase two-fold from 1.67 to 3.37

DDD/1000inhab/day (m = 0.17, P < 0.001 and c = 1.52) and it was

the most used weak opioid in Portugal during the time period evaluated.

Use of codeine in fixed-dose combinations (the only presentation avail-

able for pain management in Portugal) increased by 196% from 0.31 to

0.92 DDD/1000inhab/day (m = 0.059, P < 0.001 and c = 0.28),

although a slight decrease was visible between 2019 and 2021 (�12%).

The consumption trends for strong opioids are displayed in

Figure 6. Tapentadol was the most dispensed strong opioid

in Portugal during the evaluated period. It had a dramatic increase in

use of 675% in DDD/1000inhab/day from 0.16 in 2013 to 1.24 in

2022 (m = 0.125, P < 0.001 and c = �0.16). Fentanyl was the second

most sold substance, with an overall annual rate of change in the

study period of 200% (m = 0.021, P < 0.001 and c = 0.11) from

0.12 to 0.36 DDD/1000inhab/day. Morphine, oxycodone and

hydromorphone were the less used opioids in this group during the

10-year study period. Nonetheless, morphine use increased 71%

(m = 0.005, P < 0.001 and c = 0.06) from 0.07 to 0.12 DDD/1000in-

hab/day. Hydromorphone use increased by 114% from 0.07 to 0.15

DDD/1000inhab/day from 2012 (c = 0.06) to 2018 (m = 0.012,

P < 0.001) and from 2018 (c = 14.28) to 2022 showed a non-

significant decrease from 0.15 to 0.13 DDD/1000inhab/day

(m = �0.007, P = 0.056). Oxycodone consumption analysis did not

meet the assumptions for the regression model. Oxycodone was

introduced in 2009 in the Portuguese market but until 2016 it had no

sales presence. From 2017 to 2022 oxycodone use increased 147%

(0.032 to 0.078 DDD/1000inhab/day) when considering presenta-

tions alone and in fixed-dose combinations with naloxone. Despite

this growth, oxycodone remains the least used strong opioid in

Portugal.

F IGURE 5 Consumption of weak
opioids in Portugal, 2012-2022. DDD,
defined daily dose; inhab, inhabitants.
Linear regression: codeine, P < 0.001;
tramadol, P < 0.001.

F IGURE 6 Consumption of strong
opioids in Portugal, 2012-2022. DDD,
defined daily dose; inhab, inhabitants.
Linear regression: all opioids, P < 0.001.
Hydromorphone showed a non-significant
downward trend from 2018, P = 0.056.
Oxycodone did not meet assumptions for
linear regression.
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The bivariate correlation from 2012 to 2021 between strong opi-

oids and annual opioid death rates by overdose, annual cancer death

rates and GDP annual growth rates was also examined. Correlations

between consumption and annual opioid death rates by overdose

(ρ = 0.82, P = 0.03; Supporting Information Figure S1), as well as

annual cancer death rates (ρ = 0.92, P < 0.001; Supporting Informa-

tion Figure S2) were strong. In contrast, a non-significant correlation

was found between GDP annual growth rate and strong opioid con-

sumption (ρ = 0.52, P = 0.128; Supporting Information Figure S3).

3.5 | Comparison with Spain and Denmark in 2022

The comparison of analgesic consumption patterns between Portugal,

Spain and Denmark in 2022 is displayed in Figure 7. Classical analge-

sics consumption in Portugal was lower than in the other countries

included in the analysis, with a total of approximately

38 DDD/1000inhab/day, which is less than half of the total consump-

tion in Spain (83 DDD/1000inhab/day) and about one-third of

Denmark's consumption (103 DDD/1000inhab/day). Patterns of use

and country were moderately associated (Cramer's V = 0.201,

P < 0.001; see Figure 10). Paracetamol consumption share was differ-

ent between the three countries and was significantly lower in

Portugal compared to Spain and Denmark (18%, 46% and 74% of the

overall analgesic consumption, respectively, P < 0.001). The consump-

tion share of ibuprofen was higher for Portugal when compared to

Spain and Denmark (24%, 19% and 19%, respectively, P < 0.001).

Naproxen consumption share was significantly higher in Portugal and

Spain when compared to Denmark (16%, 15% and 2%, respectively,

P < 0.001). Considering all other analgesics, consumption share was

significantly different between any pair of these three countries

(P < 0.001): it was higher in Portugal (43%), followed by Spain, with

approximately 21%, and Denmark consumption was found to be

residual (5%).

In Figure 8, opioid consumption is presented for the three coun-

tries. There is moderate association between patterns of consumption

and country (Cramer's V = 0.253, P < 0.001). Spain had the highest

overall consumption at 21 DDD/1000inhab/day, followed by

F IGURE 7 Consumption of classical
analgesics in Portugal, Spain and
Denmark, 2022. DDD, defined daily dose;
inhab, inhabitants. Pairwise comparison
(chi-square test) showed significant
differences in consumption share for all
classical analgesics (P < 0.001) between
countries except for naproxen between
Portugal and Spain.

F IGURE 8 Consumption of opioids in
Portugal, Spain and Denmark, 2022. DDD,
defined daily dose; inhab, inhabitants.
Pairwise comparison (chi-square test)
showed significant differences in
consumption share (P < 0.001) for all
opioids.
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Denmark at nearly 15 DDD/1000inhab/day and Portugal at 7 DDD/

1000inhab/day. This value represents almost one-third of the con-

sumption in Spain and half of the consumption in Denmark. Consump-

tion share is different for all opioids between the three countries

(P < 0.001). Tramadol was the most consumed opioid both in Portugal

(47%) and Spain (72%), whereas in Denmark it was ranked second,

with a 29% share (P < 0.001). Of note, the consumption share for

tapentadol was 17% in Portugal, while in Spain it was 6% and in

Denmark tapentadol was seldomly used, with a 0.67% share of total

opioids (P < 0.001). Other strong opioids on an aggregated level had a

55% consumption share in Denmark compared to 23% in Portugal

and 20% in Spain (P < 0.001). Codeine was the most consumed opioid

in Denmark with 16% consumption share, similar to Portugal with

13%, while in Spain it had 2% market share (P < 0.001).

3.6 | NHS analgesic cost trends in Portugal

The aggregated cost analysis of analgesics is presented in Figure 9.

Total annual costs increased from approximately 68 million euros to

79 million euros (16%) in the study period. Strong opioids were the

most expensive analgesics in 2022, whereas in 2012 they were

the second least expensive drugs. This represents a remarkable

increase of 612% (4.17 to 29.7 million euros). In contrast, classical

analgesics and antiepileptic adjuvants, the two most expensive groups

in 2012, had the largest decrease in expenditure. Classical analgesics

cost reduced from 25.3 to 17.6 million euros (�30%) while antiepilep-

tic adjuvant cost reduced from 26.8 to 15.2 million euros (�43%).

Antidepressants had a mild increase in expenditure of 20% (from 8.5

to 10.2 million euros). NHS costs for weak opioids also increased sig-

nificantly (113%), from 3.2 to 6.8 million euros.

NHS expenditure on medication grew from 1173 million euros in

2012 to 1567 million euros in 2022 (Figure 10). The burden on NHS

expenses of all analgesics NIC, ranged from its lowest value of

approximately 5% corresponding to 79 million euros in 2022 to its

highest value in 2014, when it reached almost 7% with an identical

value of 79 million euros (Figure 10).

4 | DISCUSSION

Analgesic consumption patterns in Portugal reveal a general increase

over the 10-year study period. Classical analgesics consumption

remained stable throughout the study period, while sales of other

analgesics increased, including weak and strong opioids, with the lat-

ter having the biggest increase (Figure 1).

4.1 | Classical analgesics

Classical analgesic analysis was conducted for the six substances with

the highest consumption. Ibuprofen was the most consumed classical

analgesic drug when prescribed in Portugal, followed by paracetamol

and naproxen in the 10-year study period (Figure 2). The higher con-

sumption of ibuprofen may be correlated with the lower cost of this

medicine and its wider range of applications, while paracetamol is use-

ful for multiple mild to moderate pain conditions because of its antipy-

retic properties and is considered safer than NSAIDs, despite its liver

toxicity.29,30 The high consumption of naproxen could be due to its

long half-life, as well as perceived cardiovascular safety compared

with selective COX-2 inhibitors, when used in long-term treatment,

such as in OA and rheumatoid arthritis patients.31,32 This may also be

the reason why etoricoxib consumption has been decreasing over the

years, despite the availability of generic brands since 2015 and recent

data reporting the non-inferiority of a COX-2 inhibitor when com-

pared to naproxen33 and ibuprofen34 in high-risk cardiovascular

patients. Etodolac, a rheumatic pain drug, registered significant con-

sumption growth but did not demonstrated superiority compared to

F IGURE 9 Analgesic costs in
Portugal, 2012-2022.
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other NSAIDs in this regard. Studies suggest etodolac has fewer gas-

trointestinal effects and higher tolerability,35–37 which may partially

explain the increase in consumption. The cardiovascular safety of

diclofenac was evaluated in 2013 by the European Medicines Agency

(EMA), which concluded that its use has an increased risk of arterial

thrombotic events, particularly at high doses and when taken in long-

term treatments. Some of the recommendations from the EMA

applied to product information amendment and risk minimization

regarding cardiovascular risk.38 Diclofenac consumption in Portugal

has declined, probably due to the adoption of these regulatory

actions, similar to what has happened in other European countries

where a reduction in the initiation of diclofenac treatment was

observed.39 Interestingly, a sharp decline in classical analgesics con-

sumption occurred in 2020 with a slight recovery in 2021 and back to

normal in 2022. This period coincides with the COVID-19 pandemic

when strong social restrictions were implemented in many countries,

resulting in a global decline in influenza and other virus circulation

among populations.40 It is reasonable to assume that this decline in

analgesic consumption could be linked to the declining virus circula-

tion in the same period, since paracetamol and ibuprofen are heavily

used to relieve flu and cold symptoms.40 Furthermore, ibuprofen reg-

istered the highest decrease, which is most likely related to unsub-

stantiated concerns of worsening COVID-19 infection symptoms.41,42

4.2 | Adjuvants

Results for adjuvant drugs demonstrated a considerable increase in

consumption for both classes (antiepileptics and antidepressants), as

seen in Figures 3 and 4. Venlafaxine was the most consumed antide-

pressant adjuvant and duloxetine registered the highest increment

while amitriptyline use also grew, albeit less noticeably. It is notewor-

thy that these antidepressants, in particular amitriptyline due to its

pleiotropic nature, have revolutionized pain management, especially

pain of neurogenic origin.43–45 Many chronic pain conditions have a

neuropathic component, thus explaining the rise of these agents.

Regarding antiepileptic adjuvants, pregabalin was the most consumed

drug and had the highest enhancement relative to gabapentin, which

also showed gradual increased use. Despite being available in the mar-

ket for longer than pregabalin, gabapentin is not the first choice

mostly because of a less favourable kinetic profile.46 Of note, prega-

balin use peaked in 2015, decreasing from this year to the next and

resuming its increase in consumption in subsequent years. This was

perhaps due to the availability of generic brands, which were

approved for commercialization in 2014 but only gain market share

after 2016, since they were not initially approved for neuropathic pain

treatment.47

Importantly, adjuvants are drugs whose main indication is not

pain but are useful in specific clinical situations and can be added to

pain treatment in any stage, according to the WHO pain ladder. Ami-

triptyline as well as other TCAs and gabapentinoids are recommended

as first-line agents in chronic pain of neuropathic origin while antide-

pressants are recommended in some forms of neuropathic

pain,11,48,49 particularly when it is accompanied by mood and sleep

changes.50 Nevertheless, it must be stated that reported consumption

rates do not distinguish between non-analgesic and analgesic indica-

tions of these drugs. Studies conducted in European countries and

Canada revealed a similar pattern, where TCAs are used for pain-

related disturbances while other antidepressants are mainly used for

depression, sleep disorders and anxiety.51–53 In fact, according to the

latest Eurobarometer on mental health, only 16% of respondents gave

chronic pain as a reason for taking antidepressants.54 This means that,

most likely, only a fraction of the reported consumption of antidepres-

sants, excluding TCAs, is used for pain relief specifically. Unlike anti-

depressants, gabapentinoids are more likely to be used in pain

conditions since they are also approved to treat neuropathic pain. In

addition, these drugs have been extensively used for other pain condi-

tions, with some studies reporting off-label prescriptions of 35% in

Sweden55 and more than 50% in the United Kingdom.56 Concerns

about the abuse and misuse of gabapentinoids have been growing,

F IGURE 10 Analgesic overall cost
burden on the Portuguese national health
service (NHS) expenditure (2012-2022).
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especially when combined with opioids. Studies report an increased

mortality risk by overdose in combination with opioids and

increased hospitalization with overuse of gabapentinoids alone.57,58 In

Portugal, the consumption of gabapentinoids rose consistently over

the study period along with opioids, warranting a close monitoring of

the trend.

4.3 | Opioids

In the last decade, opioid consumption patterns and trends in Europe

have been the focus of several studies due to rising medical use

worldwide and concerns of a potential opioid crisis.18,59 Portuguese

law is very strict concerning opioid commercialization. All opioids,

including weaker ones, are prescription-only drugs. Moreover, strong

opioids are schedule I and II controlled drugs due to their addictive

and dependency potential. These drugs can only be obtained with a

special prescription which requires pharmacies to electronically record

the identification of both the patient and the individual who fills the

prescription. In contrast, schedule III drugs, such as codeine, or sched-

ule IV drugs represent less addictive and abuse potential, only requir-

ing an ordinary prescription.60 The most consumed opioid in Portugal

was tramadol, followed by tapentadol, surpassing codeine in 2018 as

the second most consumed (Figure 5). Another study conducted

regionally in Lisbon and the Tagus Valley confirms these results.61

Tramadol was also the most consumed opioid in France, Ireland,

Denmark and Sweden and the second most consumed in Norway,

only surpassed by codeine.62–65 Despite being perceived as less prone

to misuse and abuse, tramadol was identified as the primary opioid in

analgesic-related deaths in France in 2018.66 Furthermore, in the con-

text of emergency hospital presentations, data from the Euro-DEN

plus database showed that tramadol abuse was considered a signifi-

cant burden on emergency departments, although substantial differ-

ences exist between countries.67 In addition, “non-intended” use of

tramadol, for sexual enhancement, premature ejaculation or simply to

relieve stress, depression and headaches, has become a problem in

Africa and Middle Eastern countries, despite regulatory actions to

control the phenomenon.68,69 In Portugal, tramadol does not have the

same access policy restrictions as strong opioids because it is a sched-

ule IV classified drug that can be obtained with a normal medical pre-

scription. This might change in the future since the latest review by

the WHO Expert Committee on Drug Dependence recommended

that tramadol should be used under surveillance. However, these rec-

ommendations were not immediately applied because they could limit

access of this opioid in many low-income countries.70

Tapentadol, first introduced in 2010, had a major surge in consump-

tion between 2013 and 2022, surpassing all the other strong opioids

(Figure 6). A substantial body of literature suggests that tapentadol has

lower odds of adverse events compared to most active comparators.71

Moreover, the tapentadol summary of product characteristics (SmPC)

and patient information leaflet (PIL) specifically referred to tapentadol as

having lower risk of physical and psychological dependence when used

as recommended in patients with chronic pain. This could be one of the

reasons why tapentadol consumption increased substantially. In addi-

tion, tapentadol is considered a safer and more effective choice in com-

parison with other strong opioids due to its kinetic profile, dual

mechanism of action and low propensity for drug interactions.72 Unlike

tramadol, which presents a similar dual mechanism of action, tapentadol

is more rapidly absorbed, has a shorter half-life and no active metabo-

lites produced by CYP2D6, making it highly predictable and less influ-

enced by genetic polymorphisms. Tapentadol is also often regarded as a

safer opioid compared to tramadol due to its lower risk of side effects

related to serotonin inhibition reuptake, such as nausea, vomiting and

serotonin syndrome.73 Importantly, recent literature suggests that

tapentadol may also have a lower potential for dependency and addic-

tion.74 These factors could explain shifts in prescribing practices favour-

ing tapentadol over tramadol. The 2011 norm for the treatment of

neuropathic pain in adults and elderly was released by the Portuguese

General Health Directorate, recommending the use of tapentadol as a

third-line choice for patients with peripheral neuropathic pain when the

patient is not eligible for tramadol.75 The unique characteristics of tapen-

tadol, combined with national recommendations and possibly strong

marketing of the drug when launched, may have contributed to the

reported consumption. This may soon change, since a 2022 revaluation

by the EMA issued amendments to the SmPC and PIL regarding the

potential for abuse and dependence of tapentadol, similar to other

strong opioids.76

All other opioids increased their consumption, with fentanyl being

the second most consumed strong opioid, albeit not comparable to

tapentadol. Morphine and hydromorphone use has been increasing as

well, but when compared to fentanyl these opioids are minimally used.

Fentanyl is used for long-term treatment in cancer and non-cancer

chronic pain conditions and is considered safe and effective.77 Its use-

fulness relies on the transdermal delivery system, which maintains

constant blood levels for several hours.78 The gradual increase in fen-

tanyl consumption was expected since this trend has been seen in

other European countries and can constitute a major problem due to

its potency and possible abuse and misuse,79 which warrants monitor-

ing. Of note, oxycodone appeared on the Portuguese market in 2017

and in 6 years has approached morphine consumption. Despite its

increasing consumption, it remains as the least used strong opioid.

This could possibly be because there is a general consensus that oxy-

codone was the main driver of the opioid epidemic in the

United States.80

Overall, the increased consumption of opioids could influence

other conditions. We explored the correlation between opioid con-

sumption and opioid death rates, annual cancer death rates and GDP

annual growth rates. These factors are, in the literature, some of the

consequences most highly correlated with opioid comsumption, and it

is known to vary between regions and countries.59 Our results show a

strong positive correlation between increased opioid consumption

and increased opioid death rates by overdose (Supporting Informa-

tion Figure S1), as well as cancer death rates (Supporting Information

Figure S2). From 2019 to 2021 deaths by opioid overdose seemed to

stabilize despite the correlation with increased opioid consumption

and the increased use of illegal substances during this period.81

10 DUARTE ET AL.
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Rather, this fact maybe linked to policies regarding the illegal drug use

and support given to users in Portugal. Abuse of illegal substances

such as opioids is not criminalized but managed as a health problem.82

Drug users can overcome their addiction with the assistance of health

institutions and more recently the availability of drug consumption

rooms allows for safe injections, with the support of healthcare pro-

fessionals and social workers who help combat the stigma surround-

ing this social problem.83 In the same period, cancer death rates

dropped, coinciding with the COVID-19 pandemic. It is well known

that social restriction measures during the pandemic negatively

affected diagnosis and treatment in healthcare systems, particularly in

the case of cancer,84–87 a well-documented event that might be the

root of the decline in cancer diagnosis and treatment during the

COVID-19 pandemic seen in Portugal. These findings are in line with

other studies reporting strong associations between these factors and

increased opioid consumption.88,89 In contrast, GDP annual growth

rates were only moderately associated with increased opioid con-

sumption, as seen in Supporting Information Figure S3. Reports from

other studies reveal that GDP was a factor for increased consumption

even though it had a small contribution to the phenomenon when

compared with other social and economic factors, thus explaining our

findings.90,91 In addition, a major contributing factor was chronic pain

prevalence in Portugal which is considerably higher than estimations

in Spain and Denmark.92 Opioid usefulness is counterbalanced by

their safety profile, associated risks and adverse events, but this

should not stop its prescription when pain does not respond to other

approaches.93 Portugal is considered a low opioid consuming country.

To incentivize the safe prescription and rational use of these drugs,

national guidelines were released in 2008,94 although an update is

needed to include the more recent opioids available in the Portuguese

market.

4.4 | Comparison with Spain and Denmark in 2022

When considering total analgesic consumption, Portugal had the low-

est use of analgesics, followed by Spain and Denmark (approximately

45, 104 and 118 DDD/1000inhab/day, respectively). A higher DDD/

1000inhab/day of paracetamol was observed comparing to other

analgesics in Denmark relative to other analgesics (Figure 7). This

trend was expected since most Nordic countries display higher para-

cetamol consumptions.95 Furthermore, in 2013, legislative change

restricted the sales of large package sizes of paracetamol without pre-

scription in Denmark, following major public concerns about over-

doses.96 This may have prompted higher paracetamol prescription.

The difference in paracetamol consumption between Spain and

Portugal is difficult to address due to the paucity of drug utilization lit-

erature in these countries. In Portugal, many OTC preparations with

paracetamol are available and our data only capture prescribed medi-

cation. This might explain Portugal's apparent low paracetamol con-

sumption compared with both countries. The consumption of OTC

preparations might be lower in Spain, and this may justify the differ-

ences in consumption between the two countries. Ibuprofen use is

comparable between Portugal, Spain and Denmark. Portugal and

Spain use naproxen in similar proportions, whereas Denmark con-

sumes much less of the drug. The OTC market for analgesics in

Denmark is notably strict, with only paracetamol, ibuprofen and acet-

ylsalicylic acid (with combinations) available due to concerns related

to toxicity and adverse effects. This restriction influences prescription

habits, as Danish physicians tend to have more experience with these

drugs, which may lead to a lower prescription rate of alternatives such

as naproxen.97 Additionally, Denmark also has a lower prevalence of

chronic pain compared to Portugal and Spain, reducing the overall

demand for a broader range of analgesics.92 These factors combined

likely contribute to the disparities observed between Denmark and

the Iberian countries. The latter clearly have more similarities due to

healthcare policy and regulation, but also culture and behaviour

towards pain management.

Analysing opioid consumption, Spain ranks first, followed by

Denmark and Portugal (21, 15 and 7 DDD/1000inhab/day), as dem-

onstrated in Figure 8. In Spain and Portugal, opioid use is mainly

driven by tramadol, a growing and concerning trend in Europe.90 Tra-

madol consumption in Denmark has decreased from 2017 onwards.

Awareness from the media about the increasing use of tramadol

among Danish teenagers and its addiction potential led to regulatory

action by the Danish Medicines Agency.98 Since early 2018, tramadol

has the same prescription restrictions as other stronger opioids, such

as morphine or oxycodone, which has led to a marked decrease in its

use.99 In comparison, Portugal and Spain increased their tramadol

consumption over these years. In Spain, since 2012 government poli-

cies have affected the funded by the health system of codeine-con-

taining products, which explains the low use of this drug nowadays,

and simultaneously led to the shift to tramadol, a similar drug for pain

control.100 Regarding tapentadol, Portugal has the largest market

share of the three European countries by far. In Spain, tapentadol con-

sumption is rapidly increasing, and it was the most prescribed strong

opioid between 2019 and 2020.101 In contrast, in Denmark consump-

tion of this drug is negligible, which can be explained by the 2019

Danish guidelines underlining the use of morphine as the first-line opi-

oid for chronic pain management, despite general discouragement of

opioid use.102 This prioritization of morphine combined with the

absence of specific mention of tapentadol in the guidelines likely influ-

ences prescription habits in Denmark. Danish opioid consumption

shares some similarities to that in Spain and Portugal, but a clear dis-

tinction must be made relative to strong opioids. Excluding tapenta-

dol, the consumption of strong opioids in Denmark increased

markedly and represents now more than half of the total opioid use in

the country. Overall, increasing opioid consumption is expected in the

three countries due to demographic, social and life-expectancy fac-

tors, among others.

Comparisons between the three countries did not include adju-

vant antidepressants since, as previously mentioned, only a fraction of

these drugs are used for pain management. Similarly, the main indica-

tion for gabapentinoids is the control of seizures in epilepsy despite it

being approved for pain conditions such as neuropathic pain or post-

herpetic neuralgia.
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4.5 | Cost trends

The analysis of analgesic costs reveals an increased expenditure with

all opioids, reflecting the increased consumption of these drugs, as

presented in Figure 9. Strong opioids had the most significant rise in

expenditure, mainly due to tapentadol. The high consumption of this

drug from 2013 onwards and its considerable high price compared to

other analgesic drugs, coupled with the fact that generic brands were

not available in the market until recently, were the main drivers for

the higher expenditure. Additionally, regulatory health policies intro-

duced in 2008 recognized the public health interest of these drugs in

the management of chronic cancer pain103 and chronic non-cancer

pain.104 This legislation allowed for a greater reimbursement of opi-

oids when prescribed in certain conditions to patients suffering from

moderate to severe pain of cancer and non-cancer origin, and conse-

quently higher expenditure with opioids. The increasing expenditure

with strong opioids raises other concerns, namely the potential for

long-term costs related to opioid adverse effects and dependency. It

is well documented that strong opioids can induce constipation, nau-

sea and vomiting, and respiratory depression, among other effects,

leading to greater healthcare needs and treatment programs.105 This

is particularly relevant in patients with long-term exposure to

opioids,106 who are at higher risk of dependency and subsequent

costs associated with rehabilitation and addiction services. It is there-

fore important to note that although the direct impact on NHS expen-

diture over the 10-year period has not been significantly burdensome,

the potential for future costs linked to opioid-related complications

demands careful consideration.

In the case of adjuvants, antiepileptics were the costliest analge-

sics at the start of the study period, decreasing drastically from 2014

to 2016, when their use bottomed out. This aligns with the previously

mentioned period when generic medicines of pregabalin were made

available in the market. Furthermore, Portugal has an established ref-

erence pricing system for medicine reimbursement. In the Portuguese

model, when generic medicines become available, patients can still

opt for the original brand medicine, paying the extra value associated

with choosing of a costly medicine.107 Over time, the model incentiv-

izes patients and prescribers to choose the cheaper generic alterna-

tives, reducing drug expenditure.108 This reimbursement system and

the fact that until 2016 generic medicines of pregabalin could not be

prescribed for neuropathic pain, may be responsible for the major

drop in costs seen with gabapentinoids. In the case of antidepressants,

there was an overall small increase in costs over the 10-year period,

despite most of them having cost depreciation. The only drugs with

cost increases were amitriptyline and venlafaxine, which are used off-

label for pain.

Classical analgesics were the second costliest analgesics despite

the gradual decrease in costs of classical analgesics over the study

period. Myriad factors could be responsible for this decrease. Generic

medicines of many of these analgesics were released into the market

over the years, which made them cheaper to acquire and less onerous

to the NHS. Prescribing habits also changed, with prescribing of pirox-

icam, nimesulide and diclofenac dropping due to safety

evaluations.38,109,110 Finally, most of these drugs saw a drop in price

and very few had price increases (eg, acemetacin, paracetamol or eto-

dolac), while aggregated consumption remained stable.

Considering total NHS expenditure (Figure 10), analgesics costs

increased nominally, albeit they maintained their burden in relative

terms in 2022 when compared to 2012. Strong opioids were the main

drivers of this higher expenditure, whereas classical analgesics and

adjuvants offset the costs. A recent study estimated an opioid cost

increase of 222% for Spain between 2010 and 2029 considering only

OA patients.111 The Portuguese population is one of the oldest popu-

lations in Europe, has low fertility rates and has increasing physical

disability among older adults.112 Similar to Spain, it is expected that

consumption of opioids, particularly strong opioids, will continue to

rise due not only to demographic factors like those mentioned, but

also increasing prevalence of chronic pain.

4.6 | Limitations and strengths

This study was conducted using sales and costs data from national

databases, but some limitations must be addressed when using

it. These databases do not capture OTC sales or hospital consumption,

only prescribed analgesics sales in outpatients. Also, sales data were

used as a proxy for consumed doses. The proportion of the drugs that

was in fact used cannot be determined since patients usually do not

consume the full package. Another aspect is the use of the ATC/DDD

methodology to calculate dose consumption, which may not reflect

real doses taken by patients. The DDD is the assumed standard dose

for a drug used for its main indication in adults but in many conditions

doses must be adjusted to obtain significant pain relief. Moreover,

drugs such as antidepressants and antiepileptic adjuvants have DDDs

that do not correspond to their off-label use for pain. Finally, we could

not ascertain the proportion of adjuvant consumption used for pain

management, especially antidepressants, which are used less than

antiepileptics for pain relief. One of the strengths of this study was

the use of reliable data in primary care from national databases.

National data regarding opioid deaths by overdose, annual cancer

death rates and GDP annual growth rates were used to explore corre-

lations between these factors and opioid consumption. To our knowl-

edge, this is the first study which presents these correlations and the

first to characterize consumption trends in a 10-year study period in

Portugal. Considering our results, it would be of great interest to

explore the consumption of analgesics in different population groups,

stratifying it by factors like age, type of pain presented and mental

health status.

5 | CONCLUSION

Analgesic consumption patterns from 2012 to 2022 in Portugal

revealed an increased use of all drug classes, apart from classical anal-

gesics, where use remained relatively stable. Opioids registered the

biggest increase, with tramadol and tapentadol as the most consumed
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drugs. Furthermore, adjuvants also increased, following a tendency

seen in many developed countries. High chronic pain prevalence,

national guidelines and regulation incentivizing and facilitating the use

of opioids, as well as prescribers' willingness to address clinical

situations where pain is refractory to classical analgesics probably

contributed to this trend. The analgesic preferences in the three

countries were most likely related to differences in pain management,

prescription policies and national guidelines, but also highlight the

different cultural and social backgrounds of the Nordic and Iberian

countries.

Strong opioid consumption was, in this study, correlated with opi-

oid overdose deaths. Although other factors can contribute to this

outcome, it is still a major point for further exploration. Additionally,

strong opioid acquisition constitutes the main reason for increased

costs of analgesics in Portugal over the 10-year period under evalua-

tion. It is imperative that policy makers and other stakeholders are

aware of this trend to provide closer monitoring of strong opioid con-

sumption. Strategies for reimbursement systems, such as the referen-

cing pricing system, generic medicines development and approval,

should continue to be implemented to reduce the expected expendi-

ture increase. Furthermore, studies of drug utilization trends and close

monitoring by government authorities could be key in preventing

uncontrolled dispensing and spending, and possibility to prevent the

associated opioid overdose deaths.
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