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Abstract


In recent years, numerous countries have recorded a steady increase in opioid use. Although prescribing practices vary considerably among them, fentanyl is among the most frequently prescribed strong opioids in several European countries and in Spain. In this study, we analyzed the evolution of outpatient fentanyl dispensing in Galicia, Spain, between January 2019 and December 2025, using the Anatomical Therapeutic Chemical Classification/Defined Daily Dose (ATC/DDD) system. We paid particular attention to differences between provinces and explored temporal trends broken down by route of administration (buccal, nasal, sublingual and transdermal). Dispensing data were obtained from the General Sub-directorate of Pharmacy of the Galician Health Service (SERGAS) from the monthly billing database of official prescriptions dispensed in Galician pharmacies and were expressed as defined daily dose per 1000 inhabitants per day (DID). Dispensing rates between provinces were compared using the non-parametric Kruskal–Wallis test, considering a p-value less than 0.05 as statistically significant. We observed an increase in fentanyl use between 2019 and 2021, followed by a systematic decrease during the 2022–2025 period. Significant differences (p < 0.001) were found in the defined daily dose per 1000 inhabitants per day (DID) among the four Galician provinces, and demographic and socioeconomic factors partially explain the observed disparities. Regarding pharmaceutical presentations, transdermal patches were the most frequently used form during the study period. While some limitations should be noted, the results suggest that the observed decrease in fentanyl dispensing in Galicia could be associated with the implementation of the Ministry of Health’s 2021 optimization plan, with a sustained reduction in its dispensing from 2022 onwards. However, it is necessary to maintain pharmacovigilance at the provincial level.
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1. Introduction


Opioids exert their analgesic effects by binding to receptors in the central and peripheral nervous system, modulating pain perception and reducing the transmission of nociceptive signals [1]. Although prolonged use can lead to tolerance, dependence, or opioid abuse disorder, they are commonly used to treat severe acute pain and moderate-to-severe chronic pain that does not respond to other medications [2].



Over the past decade, opioid use has increased in many countries [3,4,5]. In Spain, although historically this use has been lower than in other European countries, a significant increase has also been observed [6]. Thus, the 2017 report by the Spanish Agency for Medicines and Health Products (AEMPS) quantified an 83% increase in national opioid consumption between 2008 and 2015, rising from 7.25 to 13.1 defined daily doses per 1000 inhabitants per day (DID) [7]. This rapid increase highlights the need for greater monitoring of prescribing patterns.



Although prescribing patterns differ widely between countries [2], fentanyl is the most commonly used opioid analgesic in many of them [3,5,8]. In Spain, fentanyl accounted for 17.51% of total opioid consumption in 2015, increasing from 1.43 DID in 2008 to 2.33 DID in 2015. The most commonly used form was transdermal fentanyl, which accounted for 84% of total fentanyl consumption [7]. Fentanyl is available in multiple formulations with distinct pharmacokinetic profiles: while sublingual tablets and oral transmucosal absorption formulations devices reach plasma concentrations in 15–30 min, transdermal patches release the active principle continuously for 48–72 h, which determines both their clinical indication and their potential for abuse. Currently, there are two indications for fentanyl prescription: the treatment of chronic cancer pain with sustained-release transdermal patches in patients on opioid maintenance therapy and the management of breakthrough cancer pain with immediate-release forms (nasal and buccal absorption forms), which carry a higher risk of addiction [6,9,10].



Although opioid use, including fentanyl, has been studied in several countries over the past few decades [2,3,4,5,8,11], few studies have focused on describing how prescription rates vary at the regional or provincial level. For example, Oliva et al. assessed prescription opioid use at the municipal and health area levels on the mostly rural island of La Gomera (Spain) between 2016 and 2019 [12], while Mordecai et al. analyzed patterns of regional variation in opioid prescribing in primary care in England between 2010 and 2014 [13].



Given the clinical relevance of fentanyl for pain management [14], this study focused on examining its outpatient use in Galicia, Spain, assessing differences between provinces and investigating temporal trends from January 2019 to December 2025. Analyzing fentanyl dispensing patterns at the provincial level within the same autonomous community can be potentially useful for identifying geographical heterogeneity in prescribing patterns for regional pharmaceutical policy, pharmacovigilance, and resource allocation




2. Materials and Methods


We conducted a study on fentanyl dispensing among outpatients in Galicia, one of the 17 Spanish autonomous communities, which is divided into four provinces: Pontevedra, Ourense, Lugo, and A Coruña. Dispensing was quantified using the Anatomical Therapeutic Chemical Classification/Defined Daily Dose (ATC/DDD) system, which assigns a DDD to each drug as an international technical unit of measurement. This approach allows for comparison of population exposure to a drug regardless of the packaging system or individually prescribed doses, facilitating trend analysis and interregional comparisons [15]. The analysis focused on the ATC subgroup N02AB03 (fentanyl). Dispensing data were obtained from the General Sub-directorate of Pharmacy of the Galician Health Service (SERGAS) from the monthly billing database of official prescriptions dispensed in Galician pharmacies during the period between January 2019 and December 2025. The data were broken down by route of administration (buccal, nasal, sublingual, and transdermal). Dispensing data were expressed in DID, according to the following formula:


  D I D =    n º D D D × 1000   P o p u l a t i o n × t     








where nº DDD represents the total number of DDDs, t corresponds to the number of days in the month, and population is the number of inhabitants in each province associated with the year the medication was dispensed. Annual population data were downloaded from a publicly accessible demographic database of the Galician Institute of Statistics [16]. Expressing dispensing in DID helps minimize differences arising from the different commercial presentation formats and allows the construction of comparable time series, as has been applied in previous studies by this group on antiparasitic and antifungal drugs in the same region [17,18,19,20].



For data processing, a dataset was created in Excel. Statistical analysis was performed using the free statistical software R, version 4.5.2. The comparison of dispensing rates between provinces was performed using the non-parametric Kruskal-Wallis test. The units of observation corresponded to the monthly DID values. The number of observations included in each comparison was 336. The non-parametric method was used after verifying that the data did not follow a normal distribution. A p-value less than 0.05 was considered statistically significant.




3. Results and Discussion


In the present study, we hypothesized that differences in population aging and rurality levels among the Galician provinces could explain some of the observed variability in fentanyl dispensing. We also expected to detect a possible temporal inflection point linked both to the health disruptions of the COVID-19 pandemic and to the regulatory changes of the 2021 optimization measures plan, one of whose objetives was to modify the prescription pattern of potent opioids in primary care [21].



Data from Galician community pharmacies between January 2019 and December 2025 reveal a period of sustained increase in total fentanyl dispensing, which peaked in 2021, followed by a phase of gradual decline that extended until the end of the study period, with a particularly pronounced drop in immediate-release formulations (Figure 1). This pattern is consistent with national trends in fentanyl consumption, measured in DIDs (2.70 in 2019, 2.75 in 2020, 2.77 in 2021, 2.68 in 2022, 2.61 in 2023 and 0.51 in 2024) and partially with observations made in other Spanish regions. For example, the prevalence of fentanyl use in primary care in Salamanca doubled between 2011 and 2022, rising from 1.21 DID to 2.56 DID [6]. Similarly, a trend analysis from 2020 to 2023 showed that fentanyl use in Valladolid increased by 56.98%, from 193,674 DDD in 2020 to 304,032 DDD in 2023. However, direct comparisons between regions or time periods are difficult due to methodological variability among studies [22].



Several factors may explain the increase in dispensing between 2019 and 2021. One of these could be the progressive consolidation of fentanyl as the reference opioid for the treatment of chronic pain in Europe [2,5], a development facilitated by its versatility in formulation and the clinical perception of greater gastrointestinal tolerability [23,24,25]. This result should also be interpreted in light of the possible influence of the COVID-19 pandemic, as the healthcare system suffered significant disruptions during that period, which may have affected both access to medical care and prescribing practices. During the pandemic, the suspension or reduction of pain management, physiotherapy, and rehabilitation units may have led to greater reliance on pharmacological analgesia [22,26]. The decrease observed from 2022 onward may be related to the impact of the publication, a year earlier, by the Ministry of Health, of a plan to optimize the use of opioid analgesics for chronic non-cancer pain within the national health system [15], although the observational design of the study does not allow for establishing causal relationships and the observed associations should be interpreted with caution. Furthermore, the gradual reopening of health services beginning in 2022 may have facilitated the reintroduction of multimodal approaches to chronic pain [22,26]. Additionally, the recognition of the potential for dependence and abuse associated with rapid-acting fentanyl formulations may have reinforced more cautious prescribing practices, contributing to the decline.



The trend over time was not the same for each of the four administration methods routes, as can be seen in Figure 2. Analysis of year-over-year variation indicated a slight increase in nasal fentanyl use in 2020, followed by a downward trend. A similar trend was observed for sublingual administration, although in this case it was characterized by a transient increase that lasted a couple of years (2020–2021) before declining. Buccal administration decreased throughout the study period. Regarding transdermal administration, an upward trend in its use was evident between 2019 and 2023, followed by a decrease in 2024 and 2025.



Mean DID differed significantly across the four routes of administration (p < 0.001). DID values were clearly higher, both mean and median, for transdermal fentanyl than for immediate-release formulations, which are associated with a higher risk of addiction (Table 1).



The predominance of transdermal fentanyl is consistent with the findings of Torres-Bueno et al., who revealed that this route was also the predominant mode of administration, followed by buccal, sublingual, and nasal forms in Salamanca [6], where transdermal fentanyl patches had already been identified as the most used pharmaceutical form during the period 2000–2006, representing between 80% and 90% of the total [27]. Similarly, on the island of La Gomera, the most frequently prescribed pharmaceutical forms during the study period (2016–2019) were transmucosal lozenges and patches, while the use of fentanyl in nasal spray was low, at 1.31% in 2019 compared to 8.5% in 2017 [12]. In primary care in Catalonia, Perell-Bratescu et al. found a predominance of transdermal fentanyl prescriptions, with a 63.5% increase in DID between 2013 (0.453) and 2017 (0.741) [28]. This preference may reflect a combination of practical and pharmacokinetic factors. Its application and changing schedule every 48 to 72 h facilitate adherence in elderly patients or those with cognitive impairment [29]. Furthermore, it has a lower incidence of gastrointestinal side effects compared to long-acting oral opioids [23,24,25], a feature highly valued by patients.



The results revealed statistically significant differences between the mean DID values in the four Galician provinces (p < 0.001), with clearly higher values in the province of Ourense (0.273) compared to Pontevedra (0.135), Lugo (0.126), and A Coruña (0.107). The differences observed between provinces suggest the existence of structural determinants of prescription. Aging is a predisposing factor for the development of chronic musculoskeletal pathologies in which opioid use to treat pain is very common [30]. Galicia is characterized by a high aging index, with more than a quarter of its population over 65 years of age. This population is not evenly distributed. Ourense and Lugo have the highest aging rates, both exceeding 30% of their population over 65 years of age (32.26% and 30.25%, respectively). In contrast, the Atlantic provinces have a slightly less aged demographic structure (26.28% and 24.72% in A Coruña and Pontevedra, respectively), although their aging rate has increased significantly in recent years [31].



Previous studies have suggested that rural areas may have higher rates of opioid prescriptions than urban areas [32,33,34]. The rurality index in Galicia varies significantly, with Lugo and Ourense being the most rural provinces, where access to non-pharmacological alternatives is often limited by geographical dispersion and a scarcity of specialized resources. Conversely, A Coruña and Pontevedra have a higher population density and a more urban/industrial character, especially along the Atlantic coast, although they maintain a network of small rural municipalities, particularly in the inland areas [35]. Furthermore, prescription fentanyl use appears to be more common among people of low socioeconomic status [13]. According to average per capita income indicators, A Coruña is the province with the highest average income in Galicia, followed by Pontevedra, Lugo, and Ourense [36]. Other factors, such as prescribing practices in primary and specialized care and the prevalence of chronic pain, could also be related to the observed geographical variability.



The results are therefore partially consistent with expectations. Ourense’s aging index (32.26% of the population over 65 years of age) and its markedly rural character [31,35] create a demographic profile associated in the literature with a higher prevalence of chronic musculoskeletal pain and, consequently, with greater consumption of potent opioids [30]. However, Pontevedra’s higher DID score compared to Lugo, despite its lower aging index, could be explained by the concentration of specialized hospital resources in the Vigo health area, which attracts patients from neighboring areas. This phenomenon should be explored in future studies using data at the health area level. Furthermore, the accelerated aging of the population in Pontevedra during the period between January 2019 and December 2025 may have increased the demand for opioid analgesia more than anticipated [31]. Finally, it should be noted that the analyses presented here should be considered exploratory and hypothesis-generating. Given that formal statistical evaluation is limited by the small number of provinces (and, therefore, any correlation will have very little statistical power), future work should include a thorough analysis of demographic and socioeconomic factors to provide more conclusive evidence.



This study has other limitations inherent in its design. The DDD is a technical unit that does not always reflect the current prescribed dose or patient adherence, so dispensed medications are not necessary consumed [15]. The lack of data on private prescriptions introduces a systematic underestimation that cannot be accurately determined without access to such records; however, it is presumed to be small given the broad coverage of the national health system. It is also important to note that our dataset was limited to fentanyl, so we cannot directly determine whether the observed pattern was specific to this drug or whether it may reflect a broader trend in the prescribing of other opioids. Consequently, future studies should also evaluate other major opioid analgesics, such as tramadol and tapentadol. Furthermore, illicitly acquired fentanyl is not recorded in pharmacy dispensing databases. Therefore, our findings describe patterns of legal outpatient dispensing and should not be interpreted as representative of total fentanyl exposure in the population. Additional contextual information on the burden of chronic pain, cancer pain, palliative care needs, or other epidemiological indicators would have improved the interpretation of the results; however, while it was also not possible to assess therapeutic appropriateness due to a lack of individual clinical data (diagnosis, current prescribed dose, and duration of treatment), the analysis remains useful for characterizing prescription practices in the studied context. Therefore, linking dispensing records with the SERGAS electronic health record would be a valuable aspect to consider in the next study.




4. Conclusions


An increase in fentanyl dispensing was observed between 2019 and 2021, followed by a systematic decrease during the 2022–2025 period. Differences were also observed among the four Galician provinces. Regarding pharmaceutical presentations, fentanyl transdermal patches were the most frequently used form during the study period. While the study has several limitations, these findings help characterize the provincial dynamics of fentanyl use in Galicia and support hypotheses about the factors that modulate it. Linking dispensing data with individualized clinical records from SERGAS would allow for the establishment of causal relationships between prescribing patterns, health outcomes, and patients’ socioeconomic conditions. This could contribute to the development of more specific strategies to optimize pain management, reduce the risk of abuse and dependence, and have direct implications for regional pharmaceutical policy.
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Figure 1. Annual evolution of the defined daily dose per 1000 inhabitants per day (DID) from January 2019 to December 2025 in Galicia (Spain). Error bars around means give plus or minus one standard error of the mean. 
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Figure 2. Annual evolution of the defined daily dose per 1000 inhabitants per day (DID) according to the route of administration, from January 2019 to December 2025 in Galicia (Spain). Error bars around means give plus or minus one standard error of the mean. 
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Table 1. Mean and median values of the defined daily dose per 1000 inhabitants per day (DID) according to the route of administration (n = 336).
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	Administration Route
	Buccal Fentanyl
	Nasal Fentanyl
	Sublingual Fentanyl
	Transdermal Fentanyl





	Mean
	0.142
	0.092
	0.157
	3.608



	Standar deviation
	0.106
	0.125
	0.056
	0.741
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