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Purpose: Proton-pump inhibitor (PPI) therapy stands as the primary treatment for upper gastrointestinal symptoms, yet poor 
adherence often results in treatment failure. Given that patients experiencing these symptoms frequently seek assistance at community 
pharmacies, the development of collaborative tools with primary care is becoming imperative. The objective was to assess the 
effectiveness of a pharmaceutical intervention, as demonstrated by a collaborative model between primary care and community 
pharmacies, in enhancing adherence to PPI among patients experiencing upper gastrointestinal symptoms.
Patients and methods: A Pre-post intervention study was carried out in Spanish community pharmacies (June-October 2022). 
During the baseline visit, patients’ sociodemographic and clinical variables were evaluated. Patients were categorized as adherent or 
non-adherent using the Morisky Medication Adherence Scale (MMAS-4). In the follow-up visit (14 days later), the impact of the 
intervention was measured by changes in the Gastroesophageal Reflux Disease Impact Scale (GIS).
Results: Of the 351 patients with an active PPI prescription, 178 (50.7%) were non-adherent. Nearly 70% of these patients (122, 
68.5%) received an intervention to improve adherence. The overall GIS score improved after the intervention (mean 25.34, SD 5.66 vs 
mean 27.64, SD 5.63, p < 0.001). All GIS score items showed improvement after the intervention except for the item regarding the 
taking of additional medication different from that prescribed by the clinician (p = 0.200).
Conclusion: The pharmaceutical intervention had a positive impact on patients’ symptom relief and overall quality of life, high-
lighting the significance and efficacy of a collaborative model between primary care and professional pharmaceutical services.
Clinical Trials Registry: Clinical Trial Registration (NCT05162079).
Keywords: community pharmacy, proton-pump inhibitors, primary care, upper gastrointestinal symptoms, collaborative model, 
treatment adherence

Introduction
Upper gastrointestinal symptoms are highly prevalent in the general population and varied significantly between 
countries ranging from 11% to 24%, socioeconomic factors, dietary habits and healthcare systems may influence in 
regional differences1,2 Symptoms such as heartburn and/or regurgitation can be indicative of gastroesophageal reflux or 
gastrointestinal disorders affecting the retrosternal area.3,4 Heartburn may also be manifest as functional heartburn3 or be 
associated with other symptoms, such as dyspeptic, which affect the epigastric area.5 Managing these symptoms is often 
challenging due to their heterogeneous nature and potential overlap.6,7.

When lifestyle interventions prove insufficient, the primary treatment approach, as outlined in clinical guidelines of 
gastroesophageal reflux disease and dyspepsia, involves Proton Pump Inhibitors (PPI) therapy.8,9 According to the 
American Gastroenterological Association (AGA) guidelines, a trial of single-dose PPI therapy for 4 to 8-weeks is 
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recommended for symptoms without alarm criteria. Persistent symptoms require revaluation of diagnosis and treatment, 
and clinicians should always emphasize the importance of educating patients on health habits related to symptom 
management.10

In Spain, PPIs rank among the most commonly prescribed therapies, according to the Spanish Agency of Medicines 
and Medical Devices (AEMPS). Over the past decade, PPI consumption increased by 13.4%, from 117.6 defined daily 
doses per 1000 inhabitants in 2010 to 133.4 defined daily doses per 1000 inhabitants in 2022.11 Therefore, the use of 
these treatments is frequently prescribed.

When diagnosing gastrointestinal disorders, healthcare providers consider the severity, duration, and impact of the 
disease on patient’s quality of life.4,8,9 However, patients often delay seeking medical advice until symptoms cause 
significant discomfort.12 Research indicates that a significant proportion of patients with reflux symptoms initially seek 
advice from community pharmacies and relief through over-the-counter (OTC) medications. According to a Spanish 
study, only 28% of patients with reflux symptoms visited their doctor.13

Therefore, the development of collaborative models between primary care and community pharmacies to treat upper 
gastrointestinal symptoms is crucial. Providing pharmacists with standardized tools to act as a filter to identify alarm 
symptoms and refer patients to primary care when necessary, will reduce the burden on primary care by providing 
guidance on treatment strategies, including health habits education, for mild symptoms.

To enable an integrated care system for the treatment of upper gastrointestinal symptoms, an interdisciplinary group 
comprising primary care, gastroenterology, and community pharmacy experts has devised an algorithm for comprehen-
sive symptom management, endorsed by professional societies, the Spanish Society of Community Pharmacy (SEFAC) 
and the Spanish Society of Primary Care Clinicians (SEMERGEN).

This algorithm encompasses symptom assessment, screening for alarm symptoms, referral to primary care clinicians, 
health habits education, and non-prescription symptomatic pharmacological treatment.14 Additionally, it addresses the 
optimization of prescribed pharmacotherapy, due to some studies have reported that poor adherence or compliance poses 
a risk of treatment failure or worsening symptoms.15,16

Since patients sometimes require re-evaluation of their treatment by their prescriber or non-adherence is one of the 
causes of treatment failure, the role of the pharmacist in prescribing PPi is crucial. Pharmacists can identify patients who 
need to be referred to primary care while implementing interventions to improve adherence (if applicable), ultimately 
reducing the burden on primary care services.

The aim of this study was to assess the impact of a pharmaceutical intervention reflected in a collaborative model to 
improve adherence to PPI among patients with upper-gastrointestinal symptoms in the community pharmacy, through 
real-world data.

Methods
Study Design
These results were part of a pre-post intervention study carried out in Spanish community pharmacies to evaluate the 
impact of an algorithm collaborative between community pharmacies and primary care on patients with upper gastro-
intestinal symptoms (Supplementary Figure 1). The protocol describing this algorithm was already published.14 The 
study protocol was approved by the Ethics Committee of the Hospital de Sant Joan D’Alacant (code 19/335 Tut) and 
previously classified as NO-EPA by the Spanish Medicines Agency (AEMPS).

Study Population
Spanish community pharmacists who belong to the Spanish Society of Community Pharmacy (SEFAC) were invited to 
participate. We included patients older than 18 years who visited community pharmacies to seek advice or to request 
over-the-counter treatment for upper gastrointestinal symptoms. We excluded those patients with high-risk pregnancy or 
those requesting treatment for someone else were excluded from the study. The calculation of the sample size has been 
previously described in the protocol.14
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We estimated the sample size needed to detect a 0.1-unit change on a 4-point Likert scale between two visits, with 
a standard deviation of 0.6. Assuming an alpha risk of 0.05, a two-sided test, and a beta risk of 0.20, we initially 
calculated a required sample size of 285 patients. We increase this size by considering the losses due to tracking by 20%. 
Therefore, we need to include a total of 342 patients.

Data Collection and Procedure
Data collection from patients was conducted between June - October 2022 and was divided in two visits: baseline visit 
and follow-up visit.

a) Baseline visit
Patients who fulfilled the inclusion criteria were invited to participate. The community pharmacist provided them with 

an information sheet explaining the study details. Before taking part, patients signed the informed consent and were 
assigned an anonymous identification code: CA-III-PN (CA: autonomous community code; III: researcher’s initials; PN, 
and N: participant number).

The pharmacist then collected the following information from patients (the variables are detailed in Supplementary Data):
• Outcome variable: Adherence to PPIs (Proton Pump Inhibitors) was evaluated using the 4-item Morisky Medication 

Adherence Scale (MMAS-4)17–19 which was recorded in a data collection notebook.
• Sociodemographic variables.
• Clinical variables.
• Patient’s quality of life and the distribution of patient’s symptoms through Gastroesophageal Reflux Disease Impact 

Scale (GIS) questionnaire.20

Intervention
If patients with an active PPI prescription had a non-compliant result in the Morisky Green test and the patient agreed, 

the pharmacist carried out an intervention to improve treatment adherence. The intervention was to reinforce and 
examine the items on the Morisky scale on which the patient was non-adherent. Then, the pharmacist explained how 
and when to take the medication and provided the patient with strategies to improve adherence.

b) Follow-up visit
After 14 days, the study monitor interviewed patients and collected the Gastroesophageal Reflux Disease Impact 

Scale (GIS) questionnaire. The impact of the interventions on adherence in improving the patient’s gastrointestinal 
symptoms and quality of life was assessed by measuring the change in the GIS scale before and after the pharmaceutical 
interventions.

Data Analysis
Data were collected in the data collection notebook, only the principal investigator and study monitor had access to this 
information. The data collected in the pharmacy were entered into a platform designed for the study. The study monitor 
validated all information contained in the platform and transferred it to a database. Data analysis was performed using 
SPSS Statistics (IBM, version 27).

For the analysis of the adherence intervention, the patients included in this study were those who underwent the PPI 
adherence assessment test (4-item Morisky Medication Adherence Scale (MMAS-4)), so the analyses were conducted by 
classifying patients as: adherent and non-adherent. The test was performed on 392 patients, 41 were excluded because the 
results of the questions on adherence and the pharmacist’s judgement of adherence did not coincide, so for the analysis 
we had a sample of 351 patients.

The data were analysed descriptively with specification of absolute and relative frequencies, with determination of the 
95% confidence interval. The GIS scale score is measured on a Likert scale from 1 to 4, the higher the score, the better 
the patient’s condition because the frequency of heartburn and/or reflux symptoms and their interference with the 
patient’s quality of life is lower. Results were considered significant with a p-value <0.05.
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Results
Clinical and Socio-Demographic Characteristics of Patients
Of the 1360 patients who consulted for heartburn and/or reflux in Spanish pharmacies during the study period, 351 (25%) 
were prescribed a PPI. Most patients (216, 61.5%) were female, with a mean age of 57.4 years (ds 15.5) and a BMI of 
26.7 (ds 4.1). A request for over-the-counter medication was the most common reason for consultation (187, 53.3%), 
with antacids (140, 68.3%) being the most commonly requested. Most of patients had secondary/university education 
(197, 56.1%) and were retired (145, 41.3%). Regarding their lifestyle habits, 34.5% of the patients were daily physically 
active, 51.9% (182) of the patients never or once a year consume alcoholic beverages and 180 (51.3%) were never 
smokers. 27.6% once or twice a week, 51.3% of the patients had never smoked. On the other hand, 51.3% of the patients 
had previously been diagnosed with gastrointestinal disease and 82.6% had alarm criteria (Table 1).

Table 1 Clinical and Socio-Demographic Characteristics of Patients According to Their Adherence to Proton 
Pump Inhibitor Therapy

Variables N (%) Total (351) Non Adherent  
(178, 50.7%)

Adherent  
(173, 49.3%)

p value

Sex 0.021

Female 216(61.5) 99(55.6) 117(67.6)

Male 135(38.5) 794.4) 56(32.4)

Age (years) (mean, SD) 57.4(15.5) 55 (15) 60(15) 0.005

BMI (kg/m2) (median, SD) 26.7(4.1) 26.6 (3.9) 26.8(4.3) 0.671

Reason for consultation 0.198

Seeking treatment advice for the symptoms 146(41.6) 71 (39.9) 75(43.4)

Requesting over-the counter medication 187(53.3) 101(56.7) 86(49.7)

Both 18(5.1) 6(3.4) 12(6.9)

Requested over-the counter medication 0.358

Antiacid monotherapy 140(68.3) 73(68.2) 67(68.4)

Alginates in combination with antiacids 27(13.2) 11(10.3) 16(16.3)

PPIs 16(7.8) 11(10.3) 5(5.1)

Non pharmacological treatment/others 22(10.7) 12(11.2) 10(10.2)

Educational level 0.017

No studies/Primary education/NSNC 154(43.9) 67(37.6) 87(50.3)

Secondary /university education 197(56.1) 111(62.4) 86(49.7)

Employment status 0.007

Employee 114(32.5) 68(38.2) 46(26.6)

Self-employed 29(8.3) 20(11.2) 9(5.2)

Retired 145(41.3) 63(35.4) 82(47.4)

Unemployed 63(17.9) 27(15.2) 36(20.8)

(Continued)
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Table 1 (Continued). 

Variables N (%) Total (351) Non Adherent  
(178, 50.7%)

Adherent  
(173, 49.3%)

p value

Marital status 0.007

Single 65(18.5) 41(23.0) 24(13.9)

Married 213(60.7) 103(57.9) 110(63.6)

Divorced/separated 37(10.5) 23(12.9) 14(8.1)

Widowed 36(10.3) 11(6.2) 25(14.5)

Frequency of physical activity 0.072

Daily 121(34.5) 51(28.7) 70(40.5)

Once or twice/a week 97(27.6) 55(30.9) 42(24.3)

3–5 times/a month 62(17.7) 37(20.8) 25(14.5)

Never 71(20.2) 35(19.7) 36(20.8)

Smoking habits 0.259

Smokers/Ex smokers 171(48.7) 92(51.7) 79(45.7)

Never smokers 180(51.3) 86(48.3) 94(54.3)

Frequency of Alcohol intake 0.076

Daily or twice/a week 93(26.5) 51(28.7) 42(24.3)

1–4 times/a month 76(21.7) 45(25.3) 31(17.9)

Once a year/Never 182(51.9) 82(46.1) 100(57.8)

Previous diagnosis of any gastrointestinal disease 180(51.3) 83(46.6) 97(56.1) 0.077

Alarm criteria 290(82.6) 142(79.8) 148(85.5) 0.154

Previous medication used before visiting the pharmacy: 0.803

Prescribed 150(50.3) 74(49.0) 76(51.7)

Over the counter 93(31.2) 47(31.1) 46(31.3)

Both 55(18.5) 30(19.9) 25(17.0)

How the patient felt about the previous medication used 0.035

Well, it alleviated the symptoms 250(71.2) 120(67.4) 130(75.1)

Fair-poor 48(13.7) 31(17.4) 17(9.8)

PPi regimen 0.010

Breakfast 272(77.5) 139(78.1) 133(76.9)

Lunch 11(3.1) 3(1.7) 8(4.6)

Dinner 23(6.6) 10(5.6) 13(7.5)

Breakfast and dinner 21(6.0) 7(3.9) 14(8.1)

(Continued)
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Of the 351 patients who were on PPI treatment, 150 (50.3%) had an active prescription and 93 (31.2%) had received 
PPI dispensing as OTC medication, and 71.2% of the 351 patients reported feel alleviated from previously used 
treatment.

Most of patients took a PPI at breakfast (272, 77.5%) and had been prescribed it for more than a year (264, 75.2%). 
The predominant symptomatology was a combination of retrosternal and epigastric symptoms (overlapping) (204, 
58.1%) (Table 1).

Patients’ Characteristics Associated to Adherence to Treatment
Of the 351 patients included, 178 (50.7%) were considered as non-adherent to their PPI treatment and 173 (49.3%) as 
adherent to their treatment (Table 1).

Adherent patients were more likely to be women than those non adherent patients (117, 67.6% vs 99, 55.6%, 
p=0.021). Adherent patients were more likely to be older than non-adherent patients (mean 60 years, sd 15 vs mean 55 
years, sd 15, p=0.005). Non-adherent patients were more likely to have secondary/university studies than adherent 
patients (111, 62.4% vs 86, 49.7%, p=0.017). Adherent patients were more likely to express that previous medication 
alleviated their symptoms than non-adherent patients (130, 75.1% vs 120, 67.4%, p=0.035). Non-adherent patients were 
more likely to be classified as overlapped symptoms than adherent patients (115, 64.6% vs 89, 51.4%, p=0.024).

In a multivariable analysis (adjusted by educational level, sex, age, educational level, employment status, marital 
status, how the patient felt about the previous medication used, PPI regimen and patient’s symptoms), patients who felt 
that previous medication had had a fair poor impact on their symptoms were less likely to be adherent than those who felt 
that previous medication had alleviated their symptoms (RR 0.470, CI95%0.236–0.937, p=0.032). Those patients 
classified as having overlapping symptoms were less likely to be adherent than those with epigastric symptoms (RR 
0.348, CI95%0.156–0.778, p=0.010) (data not shown).

Impact of Intervention to Improve Adherence to PPI Therapy
Of the 178 patients classified as non-adherent, 122 (68.5%) received a specific intervention to improve their adherence to 
treatment. There were no differences between those who received the intervention and those who did not.

Global score in the GIS scale before the implementation of the intervention was significantly different from the global 
score in the GIS scale after the intervention (mean 25.34, sd 5.66 vs mean 27.64, sd 5.63, p<0.001).

The number of patients who improved their symptoms after the intervention was statistically significative in all the 
different items of the GIS scale (Table 2). However, the intervention did not show a significant impact on the frequency 
that patients took additional medication other than what the physician told the patient before (p=0.200).

Table 1 (Continued). 

Variables N (%) Total (351) Non Adherent  
(178, 50.7%)

Adherent  
(173, 49.3%)

p value

When the PPI prescription started? 0.682

1–4 weeks 35(10.0) 19(10.7) 16(9.2)

1–6 months 52(14.8) 27(15.2) 25(14.5)

1 year or more 264(75.2) 132(74.2) 132(76.3)

Patient symptoms 0.024

Epigastric 47(13.4) 17(9.6) 30(17.3)

Retroesternals 100(28.5) 46(25.8) 54(31.2)

Both (overlapping) 204(58.1) 115(64.6) 89(51.4)

Abbreviations: BMI, body mass index; PPi, Proton Pump Inhibitors.
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Table 2 Impact of the Pharmaceutical Intervention Related to Adherence to PPIs on GIS Scale Measured Through the Change in the 
Number of Patients Who Answered the Scale Before and After the Intervention

Number of Patients in Each Category Before and After the 
Intervention

Pre- 
Intervention (n)

Post- 
Intervention (n)

% change p value

1.How often have you had the following symptoms:

a. Pain in your chest or behind your breastbone?

Daily 4 2 −50 0.007

Often 14 9 −35,7

Sometimes 20 10 −50

Never 70 87 24,3

b. Burning sensation in your chest or behind the breastbone

Daily 10 2 −80 <0.001

Often 26 24 −7,7

Sometimes 22 21 −4,5

Never 50 61 22

c. Regurgitation or acid taste in your mouth?

Daily 12 3 −75 <0.001

Often 31 32 3,2

Sometimes 30 33 10

Never 35 40 14,3

d. Pain or burning in your upper stomach?

Daily 13 3 −76,9 <0.001

Often 39 36 −7,7

Sometimes 29 25 −13,8

Never 27 44 63,0

e. Sore throat or hoarseness that is related to your heartburn or acid reflux?

Daily 4 1 −75 <0.001

Often 20 15 −25

Sometimes 14 19 35,7

Never 70 73 4,3

(Continued)
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Discussion
Main Findings
Our results showed that 50% of patients undergoing PPI treatment and receiving care at a community pharmacy were 
considered as non-adherent. In addition, patients experiencing both epigastric and retrosternal symptoms, as well as those who 
felt that their previous medication only moderately relieved their symptoms, were more prone to non-adherence. However, we 
found that the collaborative model intervention on adherence to PPIs led to a positive impact on patients’ health.

Comparison with Existing Literature
Despite the fact that PPi treatment is one of the most prescribed in the healthcare system, according to a systematic 
review, a high percentage of patients, ranging between 17% and 32% in primary care trials and up to 45% in 

Table 2 (Continued). 

Number of Patients in Each Category Before and After the 
Intervention

Pre- 
Intervention (n)

Post- 
Intervention (n)

% change p value

2.How often have you had difficulty getting a good night´s sleep because of 

your symptoms?

Daily 4 2 −50 <0.001

Often 30 22 −26,7

Sometimes 29 32 10,3

Never 45 52 15,6

3.How often have your symptoms prevented you from eating or drinking any 
of the foods you like?

Daily 6 1 −83,3 0.001

Often 29 20 −31,0

Sometimes 31 22 −29,0

Never 42 65 54,8

4.How frequently have your symptoms kept you from being fully productive 

in your job or daily activities?

Daily 1 0 −100 0.028

Often 10 2 −80

Sometimes 16 9 −43,8

Never 81 97 19,8

5.How often do you take additional medication other than what the 

physician told you to take?

Daily 16 8 −50 0.200

Often 21 44 109,5

Sometimes 20 32 60,0

Never 51 24 −52,9
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observational studies, did not respond to treatment with PPI.21 Additionally, other research indicates that symptoms 
persist in 40% of patients undergoing PPI therapy.22 The literature extensively documents reasons behind poor treatment 
response, including inappropriate drug usage, non-adherence, incorrect dosage, and various clinical factors related to 
metabolism, acid release, and other physiological processes.23,24 In our study, in which 50.7% of patients were identified 
as non-adherent, lack of treatment adherence may have been a potential factor contributing to treatment failure and may 
have led to more consultations in community pharmacies. This figure aligns closely with findings from a systematic 
review of observational studies, which reported non-adherence rates to PPI therapy ranging between 20% and 50%.15

Patients’ variables such as age, marital status, educational level and sex have been assessed in other studies, which 
align with our findings.15,25,26 Additionally, research highlights the importance of appropriate dosage timing related to 
symptom onset; for instance, nighttime intake may alleviate symptoms more effectively than taking medication with 
breakfast.25,27 In our study we found that most patients who took their medication with breakfast exhibited lower 
adherence levels, emphasizing the need for patient education on optimal timing and dosage for treatment optimization. 
Another study evaluated adherence levels based on varying degrees of disease severity and reported that patients with 
more severe symptoms tended to exhibit lower adherence rates.28 Our findings similarly show that patients with 
overlapping symptoms had lower treatment adherence compared to those with isolated epigastric or retrosternal 
symptoms. Additional research supports the correlation between symptom severity and treatment response.24,26 Given 
that community pharmacies often serve as the primary point of entry into the healthcare system, implementing 
collaborative algorithms, such as the one used in our study, can enable pharmacists to assess patient symptomatology 
and develop personalized strategies to enhance treatment outcomes.

This study focuses on those patients who already have an active prescription but seek advice in community 
pharmacies because of persistent gastrointestinal symptoms. Following the intervention aimed at enhancing treatment 
adherence, we have observed positive changes in symptomatology and overall quality of life. As observed in previous 
studies, when symptoms persist, it is essential to address treatment adherence while also educating patients on hygiene 
and dietary measures to manage symptom occurrence.23,29 Furthermore, it is noteworthy that the American 
Gastroenterology Association has established a policy regarding prescription discontinuation in cases where patients 
exhibit no response despite treatment measures. This policy emphasizes the need for physicians to re-evaluate chronic 
treatment and reconsider whether the patient really needs ongoing medication. Moreover, it suggests that doses should be 
minimized whenever possible.30 Therefore, this algorithm can not only enhance treatment adherence but also, in 
collaboration with clinical referral, serves as a means of identifying patients in need of treatment reassessment. This, 
in turn, may lead to improvements in differences observed in GIS scores. Other collaborative models such as the MAS 
protocol, which includes treatment of minor symptoms, showed better results in terms of cost-effectiveness and 
optimization of primary care, while recognizing the importance of the pharmaceutical role.31,32 So implementing these 
models had several benefits beyond symptoms and improving quality of life.

In this study, the use of additional medication outside of prescribed PPI treatment was explored as part of the patient’s 
overall symptom management. Prior to the intervention, many patients reported using over-the-counter medications, such 
as antacids, to treat their gastrointestinal symptoms. The frequency with which patients used over-the-counter medica-
tions or other non-prescribed treatments suggests that further efforts are needed to address the use of additional 
medications, as it may indicate persistent symptoms or a lack of patient education about appropriate treatment options.

Strengths and Limitations
This study has several limitations. Primarily due to the COVID-19 pandemic, follow-up data collection after the 14- 
day intervention could not be conducted face-to-face. Nevertheless, all information was validated by the study 
monitor. Ten percent of the initially included patients were lost to follow-up. However, no significant differences 
were observed between patients who stayed in the study and those who were lost in follow-up. In addition, similar 
percentages were lost in all three patient groups classified according to symptoms. Although the patients agreed to 
participate in the study, more than 30% of them refused to receive the adherence interventions because they 
preferred to consult their clinician. However, there were no clinical and sociodemographic differences between 
the patients who accepted the intervention and those who did not. After the intervention, we did not reassess 
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treatment adherence using the Morisky Test. Instead, the evaluation of changes in the GIS score scale was deemed 
a reliable indicator of the improvement in patients’ symptomatology and quality of life. After a follow-up period of 
14 days we were able to assess the short-term outcomes of the intervention. Longer follow-up would therefore be 
necessary to assess sustained adherence and its implications for patient outcomes over time. The study was 
conducted in Spanish community pharmacies, where the population may have characteristics related to access to 
healthcare and pharmacy practices. Therefore, its generalisability to other settings will depend mainly on the 
accessibility of pharmacies in other settings.

Conclusion
This study represents the first attempt to evaluate the efficacy of an intervention aimed at improving adherence to 
PPI treatment in community pharmacies. It was observed that patients with poorer adherence tended to experience 
overlapping symptoms and felt that their previous medication only moderately relieved their symptoms. 
Pharmaceutical intervention to improve adherence produced positive results in terms of symptom relief and 
improved quality of life. This underlines the importance of integrating collaborative models between primary 
care and professional pharmaceutical services into clinical practice. Given that around 30% of patients did not 
accept the pharmaceutical intervention, it is essential to further explore aspects such as patients’ acceptance of the 
role of community pharmacists and their integration of the healthcare system, as well as the long-term effects of 
the intervention. Addressing these areas will improve understanding and provide practical ideas for implementing 
collaborative care models, ultimately improving patient care and outcomes.
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