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Abstract

Background: Proton pump inhibitors (PPIs) are one of the most commonly prescribed pharmacological groups.
Their high prevalence and duration of use are of important health concern due to the risk they can cause to patients.
Despite these risks, their use remains particularly high, especially in the elderly population. We determined the trend
in the prevalence of PPl consumption in the population of the Lleida Health Region between 2002 and 2015 to
explore patterns of use and associated characteristics.

Methods: An analysis of secular trends between 2002 and 2015 was performed. The database included all individu-
als who used PPIs in the Lleida Health Region, which had 358.070 inhabitants in 2015. PPl use was evaluated using
prescription dispensing data from the public health system. All types of PPIs approved by the pharmaceutical agency
were included. Trends were investigated by age and sex.

Results: For the whole study period, a total of 215,417 individuals accounted for 292,122 dispensations. Overall,

48% were women, and the mean age was 62 years. The dispensing prevalence of PPl use in 2015 was 18.0% over-
all—20.4% for women and 15.7% for men—and was 54.6% for those over 65 years. In terms of the subtypes of PPIs,
16.8% of prescriptions were for omeprazole, 0.66% were for pantoprazole, and 0.48% were for lansoprazole. The evolu-
tion of the annual PPIs dispensation prevalence showed a progressive increase from 11.3% in 2002 to 18.0% in 2015,
which was attributable to an increase in the use of omeprazole (9.0% vs. 16.8%) and, to a lesser extent, esomeprazole
(0.02% vs. 0.4%).

Conclusion: An increase in the prevalence of PPl dispensation was observed over 14 years of follow-up. The
prevalence of dispensation was especially high for the population older than 65 years, despite the risk of cognitive
decline and falls. Comprehensive actions are required to to increase rational prescribing of PPIs, especially in high-risk
populations.
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Introduction

Proton pump inhibitors (PPIs) are among the most fre-
quently prescribed pharmacological groups in both
Europe and in the United States [1, 2]. In recent decades,
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the prevention of ulcers caused by nonsteroidal anti-
inflammatory drugs) remains stable [3, 4]. Therefore,
this growth is due in large part to their use for inappro-
priate indications. It is estimated that the PPIs are inap-
propriately used in approximately 50% of cases in both
the hospital and outpatient setting [5], and this misuse is
especially serious in the geriatric population, as different
population studies have shown [6-10]. The most com-
mon inappropriate indications for which PPIs are used
are gastroprotection in patients who are not taking drugs
that are harmful to the gastric mucosa, prophylaxis for
stress ulcers in low-risk patients and other related incor-
rect diagnoses [11]. In addition, the availability of generic
PPI drugs has increased nonprescription use due to their
low price, which has contributed to even higher con-
sumption of these drugs [1].

Potential adverse effects of PPIs include community-
acquired pneumonia, Clostridium difficile infections,
osteoporosis and bone fractures, chronic kidney disease,
vitamin B12 deficiency and increased risk of dementia,
cancers and other malignant diseases with long-term use
[12-14] (Table 1 Suppl Data).

In Spain, PPIs were the most prescribed pharma-
cological subgroup in terms of the number of pack-
ages provided by the National Health System in 2016.
Approximately, one in 10 people takes a PPI daily. PPIs
represent 7.4% of total packages and account for 3.4%
of total national pharmaceutical spending [15]. Unlike
studies of other pharmacological groups, such as BZD,
that have been conducted in our country, there have
been no specific campaigns aimed at reducing prescrip-
tions for PPIs [16].

The objective of the present study was to determine the
prevalence, patterns of use and characteristics associated
with the use of PPIs in a population cohort in the Lleida
Health Region (LHR) in Catalonia over a 14-year period
between 2002 and 2015.

Materials and methods

An analysis of prescription trends between January
1, 2002, and December 31, 2015 was performed. The
database consisted of all individuals of any age and sex
assigned to both physicians and basic health areas (a
basic health area corresponds to the territory and popu-
lation served by a primary care team comprising profes-
sionals in family medicine, paediatrics and nursing and
administrative support personnel) of the LHR, which
included 358,157 inhabitants in 2015.

To evaluate the consumption of PPIs, information pro-
vided by the public health system on the dispensation of
these drugs by pharmacies was used. This information
includes the number of containers dispensed. Spain has
a public health system in which drugs are dispensed by
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pharmacies with a medical prescription (usually from a
primary care physician or, sometimes, by a specialist).
Distribution associated with mutual insurance com-
panies or other insurers, medications administered to
hospitalized patients, medications prescribed by private
providers or medications dispensed without a prescrip-
tion were excluded. In Spain, such cases represent less
than 2% of all drug consumption.

The best data source for studies that evaluate the pre-
scription and consumption of drugs is drug dispensing
records because they are based on actual drug purchases.
Both the external and internal validity of studies based on
such data is high. Therefore, the use of current dispensing
records allows a highly reliable analysis of drug consump-
tion at the individual level [17, 18].

PPIs were categorized according to the Anatomic
Therapeutic chemical (ATC) classification, as follows:
A02BCO01 (omeprazole), A02BCO2 (pantoprazole),
A02BCO03 (lansoprazole), A02BC04 (rabeprazole) and
A02BCO05 (esomeprazole) [19]. All PPIs in the afore-
mentioned groups that were listed as approved in the
medicines catalogue of the Spanish Agency of Medi-
cines during the study period were included [4]. The
use of PPIs was defined as at least 1 prescription during
the study period. Exposure to PPIs was based on the
number of accumulated defined daily dose (DDDs) per
individual during the study period. A DDD is defined
as a technical unit of measurement that corresponds
to the maintenance dose for the main indication for a
given route of administration in adults. The DDDs of
active ingredients are established by the World Health
Organization (WHO) and are published on the website
of the WHO Collaborating Centre for Drug Statistics
Methodology [19].

Long-term consumption over the whole study period
was defined as a DDD > 180 DDD [20].

The following clinical and demographic variables were
recorded: age, sex, type of basic health area (rural or
urban) and diagnoses (hypertension, diabetes mellitus,
hyperlipidaemia, myocardial infarction, stroke, Alzhei-
mer’s disease or other dementia, anxiety, insomnia and
depressive syndromes) according to the International
Classification of Diseases, 10th revision (2018), Clinical
Modification (ICD-10-CM) [21].

Statistical analyses

PPI consumption was based on absolute values and per-
centages or means and standard deviations. The preva-
lence of PPI use was calculated by age, sex and type of
PPI among individuals of any age who filled at least 1
prescription for any PPI between January 1, 2002, and
December 31, 2015. The prevalence of global dispens-
ing was described for the entire study period, and the
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prevalence of annual dispensing was described for a
given year. To calculate the percentages of the total LHR
population, official figures for the region from the Statis-
tical Institute of Catalonia (IDESCAT) were used. This
research project, with code P16/109, was approved by the
appropriate ethics committee (the Committee of Ethics
and Clinical Research of Lleida (CEIC)).

A description of the study population was created
based on absolute values and percentages or means and
standard deviations. To calculate the percentages of the
total population of the Health Region of Lleida, the offi-
cial figures for that region were used. The dispensing
prevalence of PPIs use was calculated by age, sex, and
type of PPIs for individuals of any age who were charged
for at least 1 prescription for any selected drug between
January 1, 2002, and December 31, 2015. We considered
global dispensing prevalence when we described the
whole study period and annual dispensing prevalence
when we described use over a given year.

Results

During the period from 2002-2015, a total of 215,417
subjects in the LHR used PPIs. These individuals gener-
ated a total of 292,122 records of dispensed drugs that
included the different types of PPIs. Table 1 shows the
characteristics of the study population. In the final year
of follow-up (2015), the mean age was 62 (21) years.
Forty-eight percent of the consumers were male, and the
majority of the subjects (61%) were assigned to a rural
basic health area. Among the main pathologies of the
study population were arterial hypertension (20.2%), dys-
lipidaemia (15.8%) and anxiety disorders (13.5%).

In this same year, 64,611 people obtained at least one
PPI from the pharmacy, representing an annual dispens-
ing prevalence of 18.04%. More women (20.4%) than
men (15.7%) obtained PPIs. PPI use increased with age,
reaching 54.6% in people over 65 years of age (Table 2). In
terms of the type of PPI (Table 2), omeprazole was by far
the most frequently dispensed PPI. Omeprazole had an
annual dispensing prevalence of 16.8% in 2015, followed
by pantoprazole (0.66%) and lansoprazole (0.48%). This
prescription trend was observed for all age groups and
both sexes.

Long-term consumption of PPIs (cumulative
DDD > 180) was 5% in subjects between 25 and 44 years
old, 22% in those between 45 and 64 years old, and 94%
in those over 65 years old (Table 2. Suppl Data). Data
according cumulative DDD >365 are shown in Table 3
Suppl Data.

When we considered the evolution of the global dis-
pensing prevalence over the study period, we observed a
clear increase in the dispensation of PPIs, from 12.5% in
2002 to 18.1% in 2015 (Fig. 1). A significant increase was
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Table 1 Characteristics of consumers of Proton-pump inhibitors
in the the study population between 2002 and 2015

Characteristic n (%)

Sex: women 112,126 (52%)

Age categories
<16 867 (0%)
16-24 4553 (2%)
25-44 47,673 (22%)
45-64 64,802 (30%)
> 64 97,522 (45%)

Setting: rural 130,744 (61%)

Main diagnoses
Alzheimer's 1032 (0.5%)
Dementia 3375 (1.6%)
Depression 15,974 (7 4%)
Anxiety 29,151 (13.5%)
Sleep disorders 2707 (1.3%)
Affective disorders 3478 (1.6%)
Ischemic cardiomyopathy 6856 (3.2%)
Hypertension 43,465 (20.2%)
Diabetes 17,883 (8.3%)
Dyslipidaemia 34,081 (15.8%)
Other 100,554 (46.7%)

observed from 2002 to 2009, when the maximum annual
dispensing prevalence of 21.6% was observed; starting
that year, dispensation decreased slightly until 2015. No
differences in the change in prescriptions in relation to
sex were observed (Fig. 2).

When we analysed the evolution of use for the dif-
ferent types of PPIs, we observed a significant increase
in the first years of follow-up for omeprazole (9.06% to
17.09% from 2002 to 2009), with a subsequent stabiliza-
tion (16.98% to 16.78% of the 2010 to 2015). The increase
from 2002-2015 was observed for both men and women,
but the prevalence of use among women increased by 9%
(from 10.02% to 19%), while use among men increased
by 6% (from 8.02% to 14.6%) (Fig. 3a). Although the use
of esomeprazole was much less prevalent than that of
omeprazole, a decrease was also observed after 2009,
but its use was much higher in 2015 (0.45%) than in 2002
(0.02%) (Fig. 3e).

Regarding the other PPIs, pantoprazole, lansoprazole
and rabeprazole showed a clearly decreasing trend with
slightly different evolutions over the study period (Fig. 3
b, ¢, d). With the exception of omeprazole and esomepra-
zole, the rest of the PPIs had a clearly lower dispensing
prevalence in 2015 than in 2002.

When we considered the number of PPIs that the
patients were taking, we found that in 2015, 0.51% of the
population used two or more PPIs; this was a progressive
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Table 2 Proton-pump inhibitor dispensing prevalence in 2015 by sex and age (%)
<16 16-24 25-44 45-64 >65 Total
Men
Omeprazole 0.29 240 6.77 16.89 47.73 14.60
Pantoprazole 0.00 0.04 0.21 0.66 2.13 0.59
Lansoprazole 0.01 0.05 0.12 049 1.27 0.38
Rabeprazole 0.00 0.02 0.06 0.18 0.51 0.15
Esomeprazole 0.04 0.06 0.23 048 1.03 0.38
Total 032 253 7.9 18.23 5136 15.69
Women
Omeprazole 0.31 3.56 7.99 20.04 53.13 19.00
Pantoprazole 0.01 0.10 0.26 0.84 2.02 0.73
Lansoprazole 0.01 0.09 0.13 0.67 1.74 0.59
Rabeprazole 0.00 0.01 0.08 0.28 0.69 0.24
Esomeprazole 0.01 0.13 022 0.73 127 0.53
Total 033 378 842 21.73 57.18 2043
All
Omeprazole 0.30 2.96 7.35 1840 50.78 16.78
Pantoprazole 0.01 0.07 023 0.75 2.06 0.66
Lansoprazole 0.01 0.07 0.13 0.58 1.54 048
Rabeprazole 0.00 0.02 0.07 0.23 061 0.20
Esomeprazole 0.03 0.09 0.23 0.60 117 045
Total 033 313 7.77 1991 54.64 18.04

decrease from 2002, when the prevalence was 1.1%
(Fig. 4).

When we observed the prevalence of PPI use in rela-
tion to the use of other drugs, we observed through-
out the study period, the subjects who used the most
PPIs were those who did not use any other type of
drug (7.53%), compared to the patients who consumed
one (1.42%), two (2.72%) or three or more other drugs
(6.37%). These data from 2015 were similar throughout

the study period, with the patients who did not take any
other drug and those that took more than three drugs
showing the highest consumption of PPIs.

Discussion

The results of the present study show a high prevalence
of PPI use in a large population cohort throughout a
14-year observation period. Despite an insistence on the
need to reduce the use of these medications, only a slight
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decrease in the consumption of some types of PPIs was
observed in 2011; otherwise, there was a clear increase
from 2002-2015, with a particularly high prevalence of
use among the elderly population.

According to the latest report on the use of antiul-
cer drugs in Spain, from 2002 to 2012, the use of these
drugs increased from 33.3 DHD (DDD/1000 inhabit-
ants) in 2000 to 136.8 DHD in 2012, which represents an
increase of 310.4%; this increase is partly explained by the
increase in PPI use (>500%). Among PPIs, the most com-
monly used was omeprazole, with a DHD of 18.1 DHD

in 2000 and 104.0 in 2012. The use of other PPIs (esome-
prazole, lansoprazole, pantoprazole and rabeprazole) also
increased during this period, although to a lesser extent
than omeprazole in absolute terms [22].

Our results are in line with those observed in differ-
ent European and non-European countries [23, 24]. In
France, where there are more studies on PPI use, the
prevalence ranges between 19.5 and 33%. In general, PPI
use seems to be higher in France than in other European
countries, which report prevalences ranging from 7-18%
[7,25-27].
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In contrast, in Denmark, the prevalence of PPI use
increased by fourfold between 2002 and 2013, reach-
ing 7.4% in 2014; however, even this peak prevalence is
clearly lower than the prevalence observed in our study
[28] and in other studies of similar populations, such
as the Icelandic population, which also experienced an
increase in PPI consumption between 2003 and 2015
(from 8.5 to 15.5%), although it was slightly lower than
the increases observed in our study [29]. In Switzer-
land, an increase in PPI consumption from 19.7% to
23.0% was observed between 2012 and 2017, represent-
ing an increase of 4.8% vs. 6.4% [30].

Regarding population studies conducted in countries
that are less comparable to ours, the prevalence of PPI
use in the Australian population was 12.6% in 2016
[24], and it was 20—37% in hospitalized populations in
China and Thailand [31, 32].

It stands out that the prevalence of consumption
increased significantly with the age of the patients,
reaching prevalences of 19.91% and 54.64% in indi-
viduals between 45 and 64 years and those older than
65 years, respectively. The Danish study also found
that the prevalence increased significantly with age,
reaching 20% in people over 80 years of age [28]. In the
Australian study, the prevalence increased with age,
especially after 65 years (33.4%), reaching 42.2% among
people aged 75-84 years and 42.8% among people
older than 85 years. This increase in the dispensation of
PPIs with age was observed for both men and women
[24] and was especially noticeable in those older than
75 years [26].

In terms of gender, we observed that the prevalence
of PPI use was higher in women (20.43%) than in men

(15.69%). Most of the articles in both European and non-
European populations presented similar data [23, 28, 29],
although in some, these differences were not observed
[24, 30].

In general, the duration of treatment with PPIs that
is recommended in clinical guidelines is 12 weeks [33].
Multiple definitions of long-term treatment are used
in different studies [34]. Like some studies, such as the
Australian study that defined long-term treatment as
3 months, we used a value of 180 DDD, which was based
on 3 months of PPI use. In our study, we found that 25%
of patients consumed more than 180 DDDs. This propor-
tion was higher among elderly patients (93.9%) and lower
in young people (<25 years) (0.5%). This coincides with
the fact that elderly adults are particularly vulnerable to
polypharmacy and therefore are the population with the
greatest need to avoid the prolonged use of PPIs [12]. Our
results are similar to those of other studies, the majority
of which found that PPIs were used both at higher doses
than recommended and for longer durations, particularly
in the elderly population [28, 30].

This excessive use of PPIs, often off-label, can be
explained by the perception of PPIs as benign treatments
with few adverse effects or because they are prescribed
based on the clinical picture for patients (especially
older patients) with symptoms suggestive of digestive
pathology that require treatment but are not confirmed
by endoscopy. It can also be explained by the increased
used of antiplatelet drugs for primary prevention, which
observational studies have shown increase the risk of
bleeding [35, 36]. However, as different studies have
shown, primary prophylaxis associated with the use of
NSAIDs is often performed incorrectly in populations
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without risk factors for bleeding associated with NSAID
use [27].

In our study, we did not have access to information
regarding the reasons for PPI use or data regarding the
prevalence of gastroesophageal reflux or peptic ulcer to
allow a discussion of these factors.

Limitations

This study has a number of limitations. The main one is
the lack of data on the specific clinical indications for PPI
use and whether PPIs were appropriately prescribed in
the study population. Second, the prevalence data refer
to the dispensation of the drugs by the public health
system and not to their actual use. Although there are
studies that have shown that the dispensation of drugs
is well correlated with their use and offers better results
than the use of prescription data, the limitations of using
dispensation data should be considered [17]. Third, con-
sumption was estimated using the DDD. The DDD values
established by the WHO has additional limitations, since
there may be differences between them and the actual
doses used in clinical practice. However, this technical
unit of measurement allows the comparison of consump-
tion data among different countries. Fourth, the actual
consumption of these drugs may have been higher than
what was reflected in this study, since private dispensers
and patients who took PPIs without a prescription were
excluded. However, the denominator considered the pop-
ulation of the LHR, which was somewhat higher than the
population that can obtain medications from the public
health system. Finally, although the population included
in the study was representative of the general population,
it was not possible to ensure that the prescribing habits
of family physicians in the LHR are representative of the
prescribing habits of all family physicians in the nation.

Conclusion
This study describes the trends in the consumption of
PPIs over a 14-year period.

The use of these drugs increased significantly during
the study period, despite showing a decrease in 2011, and
remained especially high in the elderly population, which is
more sensitive to the possible side effects of these medications.

While the consumption of pantoprazole, lansoprazole
and rabeprazole decreased, the consumption of omepra-
zole and, to a lesser extent, esomeprazole increased sig-
nificantly during the study period.

Since there are treatment alternatives with fewer side
effects, and since other studies indicate that in many cases,
these drugs are used off-label, especially for the elderly,
efforts should be made to better educate doctors and
patients to reduce the long-term inappropriate use of PPIs.

Page 7 of 8

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512889-022-13217-6.

Additional file 1: Table 1. Principal adverse effects of the different
subtypes of PPIs. Table 2. Prevalence of long-term consumption of IBPs
(cumulative DDD> 180 between 2002 and 2015), according to sex and
age groups (%).Table 3. Prevalence of long-term consumption of IBPs
(cumulative DDD> 365 between 2002 and 2015), according to sex and
age groups (%).

Acknowledgements
Not applicable.

Authors’ contributions

FT, JB, LG, MB and GP designed the study. FT and GP performed the literature
search. FT, LG and MB collected the data. JB and FT analysed the data. FT, JB,
FB and GP interpreted the data. FT, JB and GP wrote the manuscript draft. All
authors revised the manuscript and approved it for submission. All authors
read and approved the final manuscript.

Funding

Jordi de Batlle acknowledges support from the Department of Health (PERIS
2016: SLT002/16/00364) and ISCIIl (Miguel Servet 2019: CP19/00108); this
work was co-funded by ERDF/ESF, “Investing in your future”. Gerard Pifol-
Ripoll acknowledges support from the Department of Health (PERIS 2019
SLT008/18/00050).

Availability of data and materials
The datasets used and/or analysed during the current study are available from
the corresponding author on reasonable request. Not repository is available.

Declarations

Ethics approval and consent to participate

This research project was approved by the appropriate ethics committee (Com-
mittee of Ethics and Clinical Research of Lleida (CEIC)) with code P16/109 who
waived the informed consent due to the retrospective nature of the study.

All methods were carried out in accordance with relevant guidelines and regulations.
The identification data of subjects of the study were anonymous by the researchers.

Consent for publication
Not applicable.

Competing interests
Not applicable.

Author details

1Pharmacy Department, Clinical Neuroscience Research, IRB Lleida, Arnau de
Vilanova University Hospital, Lleida, Spain. 2Biomedical Research Network-
ing Centre for Respiratory Diseases (Centro de Investigacion Biomédica en
Red de Enfermedades Respiratorias, CIBERES), Madrid, Spain. *Translational
Research Group in Respiratory Medicine, Arnau de Vilanova University Hospital
and Santa Maria University Hospital, IRB Lleida, Lleida, Spain. *Pharmacy
Department, Servei Catala de La Salut (Catalan Health Services), Lleida, Spain.
>Unitat d'’Avaluacié Clinica (Clinical Evaluation Unit), Institut Catala de La Salut
(Catalan Institute of Health), Lleida, Spain. 5Unitat Trastorns Cognitius (Cogni-
tive Disorders Unit), Clinical Neuroscience Research, IRB Lleida, Santa Maria
University Hospital, Rovira Roure n° 44, 25198 Lleida, Spain.

Received: 25 November 2021 Accepted: 11 April 2022
Published online: 24 April 2022

References
1. Lanas A.We are using too many PPIs, and we need to stop: a European
perspective. Am J Gastroenterol. 2016;111:1085-6.


https://doi.org/10.1186/s12889-022-13217-6
https://doi.org/10.1186/s12889-022-13217-6

Torres-Bondia et al. BMC Public Health

20.

21

22.

23.

(2022) 22:818

Schumock GT, Li EC, Suda KJ, Wiest MD, Stubbings J, Matusiak LM,
Hunkler RJ, Vermeulen LC. National trends in prescription drug expendi-
tures and projections for 2016. Am J Health Syst Pharm. 2016;73:1058-75.
El-Searg HB, Sweet S, Winchester CC. Update on the epidemiol-

ogy of gastro-oesophageal reflux disease: a systematic review. Gut.
2014,63(6):871-80.

Agencia Esparfiola de Medicamentos y Productos Sanitarios [https://
www.aemps.gob.es/] Accessed 11 Jun 2021.

Savarino V, Dulbecco P, de Bortoli N, Ottonello A, Savarino E. The appro-
priate use of proton pump inhibitors (PPIs): need for a reappraisal. Eur J
Intern Med. 2017,37:19-24.

Moriarty F, Bennett K, Cahir C, Fahey T. Characterizing potentially inappro-
priate prescribing of proton pump inhibitors in older people in primary
care in Ireland from 1997 to 2012. J Am Geriatr Soc. 2016;64(12):291-6.
Agence Nationale de Sécurité du Médicament Utilisation des inhibiteurs
de la pompe & protons (IPP) - Etude observationnelle & partir des don-
nées du SNDS, Saint-Denis, France, 2015.

Rane PP, Guha S, Chatterjee S, Aparasu RR. Prevalence and predictors of
non-evidence based proton pump inhibitor use among elderly nursing
home residents in the US. Res Soc Adm Pharm. 2017;13(2):358-63.
Voukelatou P, Vrettos |, Emmanouilidou G, Dodos K, Skotsimara G,
Kontogeorgou D, Kalliakmanis A. Predictors of inappropriate proton
pump inhibitors use in elderly patients. Curr Gerontol Geriatr Res.
2019;2019:7591045.

Schepisi R, Fusco S, Sganga F, Falcone B, Vetrano DL, Abbatecola A,
Corica F, Maggio M, Ruggiero C, Fabbietti P, Corsonello A, Onder G,
Lattanzio F. Inappropriate use of proton pump inhibitors in elderly
patients discharged from acute care hospitals. J Nutr Health Aging.
2016;20(6):665-70.

. Ahrens D, Behrens G, Himmel W, Kochen MM, Cheenot JF. Appropriate-

ness of proton pump inhibitor recommendations at hospital discharge
and continuation inprimary care. Int J Clin Pract. 2012,66(8):767-73.
Maes ML, Fixen DR, Linnebur SA. Adverse effects of proton-pump
inhibitor use in older adults: a review of the evidence. Ther Adv Drug Saf.
2017,8(9):273-97.

Halfdanarson OO, Fall K, Ogmundsdottir MH, Lund SH, Steingrimsson

E, Ogmundsdottir HM, Zoega H. Proton pump inhibitor use and risk of
breast cancer, prostate cancer, and malignant melanoma: an Icelandic
population based case-control study. Pharmacoepidemiol Drug Saf.
2018;28:471-8.

Torres-Bondia F, Dakterzada F, Galvan L, Buti M, Besanson G, Gill E, Buil R,
de Batlle J, Pinol-Ripoll G. Proton pump inhibitors and the risk of Alzhei-
mer’s disease and non-Alzheimer's dementias. Sci Rep. 2020;10:21046.
Ministerio de Sanidad, Consumo y Bienestar Social - Portal Estadistico
del SNS - Informe anual del Sistema Nacional de Salud. Disponible en:
https://www.mscbs.gob.es/estadEstudios/estadisticas/sisinfSanSNS/tabla
sEstadisticas/InfANSNS.htm]

Torres-Bondia F, de Batlle J, Galvan L, Buti M, Barbé F, Pifiol-Ripoll G. Trends
in the consumption rates of benzodiazepines and benzodiazepine-
related drugs in the health region of Lleida from 2002 to 2015. BMC
Public Health. 2020;20:818.

Schneeweiss S, Avorn J. A review of uses of health care utilization
databases for epidemiologic research on therapeutics. J Clin Epidemiol.
2005;58:323-37.

Hallas J. Drug utilization statistics for individual-level pharmacy dispensin
data. Pharmacoepidemiol Drug Saf. 2005;14:455-63.

WHO Collaborating Centre for Drug Statistics Methodology, Norwegian
Institute of Public Health. ATC/DDD Index 2018. [https://www.whocc.no/
atc_ddd_index/] Accessed 11 Jun 2021.

Lassen AT, Hallas J, Muckadell OBSD. Use of antisecretory medication: a
population based study. Aliment Pharmacol Ther. 2004;20:577-83.

World Health Organization. Classification of Diseases, 10th Revision (ICD-
10) [https://www.who.int/classifications/icd/en/] Accessed 11 Jun 2021.
Ministerio de Sanidad, Servicios Sociales e Igualdad Agencia Espanola de
Medicamentos y Productos Sanitarios, AEMPS. Informe de utilizacién de
medicamentos. Utilizacion de medicamentos antiulcerosos en Espafna
durante el periodo 2000-2012. Disponible en:https://www.aemps.gob.
es/medicamentosUsoHumano/observatorio/informes.htm.

Othman F, Card TR, Crooks CJ. Proton pump inhibitor prescribing patterns
in the UK: a primary care database study. Pharmacoepidemiol Drug Saf.
2016;25:1079-87.

24.

25.

26.

27.

28

29.

30.

31

32.

33.

34.

35.

36.

Page 8 of 8

Daniels B, Pearson SA, Buckley N, Bruno C, Zoega H. Long-term use

of proton-pump inhibitors: whole-of-population patterns in Australia
2013-2016.Ther Adv Gastroenterol. 2020;13:1-11.

Michelon H, Delahaye A, Feellous L, David B, Dinh A, LeeQuintrec JL,
Teeillet L, Herr M. Proton pump inhibitors: why this gap betewen
guidelines and prescribing practices in geriatrics? Eur J Clin Pharmacol.
2019;75(9):1327-9.

Boucherie Q, Rouby F, Frankel D, Roll P, Micallef J. Proton pump inhibitors
prescriptors in France: Main treends from 2006 to 2016 in French health
insurancee database. Therapie. 2018;73(5):385-8.

Lassellee M, Tri TL, Bardou M, Blour M, Kinchgesner J, Rouby F,

Dumarcet N, Zureik M, Dray-Spira R. Use of proton pump inhibitors in
adults in France: a natiowide drug utilization study. Eur J Clin Pharma.
2020;76:449-57.

Pottegard A, Broe A, Hallas J, Schaffalitzkyde Muckadell OB, Lassen AN,
Ladrup AB. Use of proton-pump inhibitors among adults: a Danish
nationwide drug utilization study. Ther Adv Gastroenterol. 2016;9:671-8.
Halfdanarson O, Pottegard A, Bjornsson E, Lund S, Ogmundsdottir M,
Steingrimsson E, Ogmundsdottir H, Zoega H. Proton-pump inhibirots
among adults: a natiowide drug-utilization study. Ther Adv Gastroenterol.
2018;11:1-11.

Muheim L, Signorell A, Markun S, Chmiel C, Neuner-Jehle S, Blozik E,
Ursprung P, Rosemann T, Senn O. Potentially inappropriate proton-
pump inhibitor prescription in the general population: a claims-

based retrospective time trend analysis. Therap Adv Gastroenterol.
2021;15(14):1756284821998928.

Sttayaleertyanyong O, Thitileertdecha P, Auesomwang C. The inappropri-
ate use of proton pump inhibitors during admission and after discharge:
a prospective cross-sectional study. Int J Clin Pharma. 2020;42:174-83.
Luo H, Fan Q, Chen K. Changes in proton pump inhibitor prescribing
trend over the past decade and pharmacists'effecte on prescribing
practice at tertiary hospital. BMC Health Ser Res. 2018;18:537.

National Institute for Health and Care Excellence. (NICE): Gastro-oesoph-
ageal reflux disease and dyspepsia in adults: investigation and manage-
ment (Guideline CG184), 2014, https:// www.nice.org.uk/guidance/cg184.
Raghunath AS, O'Morain C, McLoughlin RC. Review article: the long-term
use of protonpump inhibitors. Aliment Pharmacol Ther. 2005,22(Suppl.
1):55-63.

Ray WA, Chung CP, Murray KT, Smalley WE, Daugherty JR, Dupont WD,
Stein CM. Association of oral anticoagulants and proton pump inhibitor
cotherapy with hospitalization for upper gastrointestinal tract bleeding.
JAMA. 2018,;320:2221-30.

Li L, Geraghty OC, Mehta A, Rothewll PM, Oxford Vascular Study. Age-
speecific risks, severity, time coursee, and putcome of bleeding on long-
term antiplatelet treatment after vascular events: a population-based
cohort study. Lancet. 2017,390:490-9.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


https://www.aemps.gob.es/
https://www.aemps.gob.es/
https://www.mscbs.gob.es/estadEstudios/estadisticas/sisInfSanSNS/tablasEstadisticas/InfAnSNS.htm
https://www.mscbs.gob.es/estadEstudios/estadisticas/sisInfSanSNS/tablasEstadisticas/InfAnSNS.htm
https://www.whocc.no/atc_ddd_index/
https://www.whocc.no/atc_ddd_index/
https://www.who.int/classifications/icd/en/
https://www.aemps.gob.es/medicamentosUsoHumano/observatorio/informes.htm
https://www.aemps.gob.es/medicamentosUsoHumano/observatorio/informes.htm
http://www.nice.org.uk/guidance/cg184

	Evolution of the consumption trend of proton pump inhibitors in the Lleida Health Region between 2002 and 2015
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Introduction
	Materials and methods
	Statistical analyses

	Results
	Discussion
	Limitations

	Conclusion
	Acknowledgements
	References


