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ABSTRACT
Introduction: Some preliminary studies that reveal the onset of risk factors not investigated previ-

ously in regard to the health system were performed. They can reduce adherence and/or persistence of 
pharmacological treatments. Knowledge about them can lead to possible solutions.

Aim: To estimate the incidence of risk factors in regard to the health system that can reduce adher-
ence/persistence with treatments associated with problems accessing these in the community pharmacy.

Method: Transversal, randomized, prospective study in community pharmacies in Asturias and Aragón 
regions. The primary endpoint was the incidence of new risk factors that means that the prescription is 
inadequate for its dispensing. Different subgroups were analyzed according to type of risk factor, popu-
lation and prescription.

Results: The typical patient is a vulnerable person according to his age (65.4 years), multipatholo-
gy and polypharmacy (6.8 drugs). After the evaluation of 138,697 cases of dispensing in 98 community 
pharmacies a total of 2009 patients were detected with 2221 cases of dispensing with risk factors in 
terms of adherence and/or persistence (1.6% of the total dispensing). The type of incidence most com-
monly observed was expiry of the prescription (54.7%; 95%CI=52.6-56.8), followed by no prescription 
record (18.7%; 95%CI: 17.1-20.3). For its part supply problems stood at 10.2% (95%CI= 10.6%-10.9%). The 
most compromised therapeutic groups were groups N Nervous System (27.6%), C Cardiovascular System 
(20.3%) and A Gastrointestinal System (15.3%).

Conclusions: The results obtained suggest that the current incidence of risk factors in regard to the 
health system in terms of adherence and/or persistence may comprise a health problem with a clinical, 
quality of life and financial impact. As these risk factors are modifiable, a greater capacity for community 
pharmaceutical action by means of exceptional dispensing to authorize the treatment’s continuity would 
be an acceptable solution.

INTRODUCTION
Adherence is defined as the patient’s actual degree of agreement with the guidelines 
prescribed by a health professional; whilst persistence is defined as the duration of time 
from when a treatment commences until it is discontinued (1). The World Health Organ-
ization (WHO) notifies that “the consequences of a low adherence in chronic treatments 
are low health outcomes and increased healthcare costs” (2). This is broadly verified in 
various studies and with obvious impact on patients’ lives (3-5). For its part, the risk 
factors associated with adherence and persistence are markedly studied (in regard to the 
patient, treatment, pathology, family and health system) (6).
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However, in Spain there is less knowledge of risk fac-
tors related to the health system; specifically to problems 
accessing treatment arising from the system’s inefficiency 
that can turn into actual barriers and, therefore, increase 
the lack of adherence and/or persistence. 

One of the first studies was performed in the province 
of Zaragoza on the impact generated by pharmaceuti-
cal replacement or size of container by the community 
pharmacist in the event of emergency or shortage. In 
this study a total of 15,093 replacements were includ-
ed within exceptional dispensing over a two-year period 
(May 2014-April 2016), in which in addition to ensuring 
correct access to the drug and persistence of the treat-
ment, savings of €547,121 were attributed to the Spanish 
Health System (Spanish NHS) for medical consultations 
avoided (7).  

Another preliminary study was performed in Asturias 
(8) where new risk factors were identified in the face of 
maintained adherence and persistence associated with 
lack of access to drugs including problems with shortage 
(temporary or definitive), expired prescription, pharma-
ceutical form, size of the container, suitability of a de-
termined presentation or the patient’s loss of the med-
ication. The total case incidence rate stood at 1.26% of 
total dispensing. 

The reality of the COVID-19 pandemic has made this 
problem even more visible (9). For example, forcing the sys-
tem to extend the prescription’s expiry. Shortage is also a 
growing problem as shown by the recent report from the 
Spanish Agency for Medicines and Health Devices, AEMPS 
(10). For example on the date of  writing this paper there is a 
problem with supply of amoxicillin causing severe problems 
in the paediatric population. Therefore, AEMPS has agreed 
to allow exceptional dispensing in this unique case with the 
aim of resolving this severe situation (11). 

In short, the lack of access to the treatment because of 
the new causes set out  is a modifiable risk factor, which 
impacts health outcomes. Therefore, a pilot study needs to 
be performed that enables properly evaluating the current 
problem attributable to the health system of the difficulty 
accessing pharmacological treatments.

AIMS
The main aim of this study is to estimate the incidence of 
health system related risk factors associated with problems 
accessing community pharmacy treatments, risk factors 
that can alter adherence and persistence.

The secondary aim is to estimate the potential varia-
tions of the incidence of health system related risk factors 
according to the subgroups defined in the study.

MATERIAL AND METHODS
The study design is observational, prospective, transversal 
and randomized by strata. 

The scope of the study was community pharmacies in 
Asturias and Aragón. These were chosen because Asturias 
and Aragón are two autonomous communities with a high 
proportion of medicine users, mainly the affected popula-
tion.

The study was performed from 8/11/2021 to 21/11/2021.
The target population was outpatients visiting pharma-

cies in Asturias o Aragón with an e-prescription or medical 
report issued by their respective autonomous health depart-
ments.

Prescriptions from a health system professional in au-
tonomous communities, as paper e-prescription or medical 
report were included as inclusion criteria. They had to be 
quantifiable because of presenting a risk factor that hin-
dered its dispensing. And as exclusion criteria prescriptions 
from a professional not belonging to the corresponding au-
tonomous community health system or prescriptions made 
privately in any format.

The study unit was the community pharmacy. Two varia-
bles were considered for correct stratification of the sample 
and correct representation of the target population: type 
of pharmacy and province. Pharmacies were classified into 
three kinds according to size of the population they serve, 
rural (<5000 inhabitants), semi-urban (5000-50,000 inhab-
itants) and urban (>50,000 inhabitants). 

The sample size, 143 pharmacies, was calculated based 
on an incidence similar to that of the initial study in Asturi-
as (8). A maximum error of 3%, 95% confidence level and 
statistical power 80% was selected. The estimated sample 
increased by 50% in forecast of the expected losses.

The sample was selected randomly. Therefore, a list 
of pharmacies to contact was drawn up for each “Prov-
ince-Type” strata assigning each pharmacy a number. A ta-
ble of random numbers was generated without repetition. 
This determined the order in which the pharmacies from 
each group were called by phone until the quota of 143 
pharmacies necessary to complete the sample was full; an 
50% abandonment rate was considered. 

The primary endpoint was health system related risk 
factors meaning the prescription adapted for the study can-
not be dispensed (12). 

https://doi.org/10.33620/FC.2173-9218.(2023).10
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Health system related risk factors
I.  Problem with supply of the prescribed drug.
The legal replacement in Spain by the community phar-
macist is restricted to a replacement under bioequivalence 
conditions and with the same pharmaceutical presentation, 
dose and form. 

Ia.  Replaceables
Those cases in which the prescribed drug or its possible sub-
stitutes are found to be in a recognized condition of short-
age by the AEMPS or they have been withdrawn because of 
health notification. Other alternatives exist on the market 
that guarantee an identical bioavailability. 

Ib.  Non-replaceables
When non-replaceable medicines are at issue, these cannot 
be replaced by others with the same active substance with-
out the intervention of the prescribing physician. 

II.  Expiry of the prescription
IIa.  Initial dispensing
Treatments that have exceeded the days set out for their 
first dispensing and are deactivated.

IIb.  Continuation treatments
The prescription has exceeded the prescription’s review time 
without the patient having undertaken any action to renew 
it; in addition to cases of treatment in which the patient has 
already withdrawn an initial treatment box with paper pre-
scription but without activating the e-prescription because 
the medication is insufficient. 

III.  Prescription with absence/defect in the prescription
IIIa.  Justified cause
Recordable loss of prescription or drug, breakage, container 
defect. 

IIIb.  Document invalid as a prescription for the Spanish 
health system
The document presented does not have the official prescrip-
tion format as occurs with the hospital report or the pre-
scription is incorrectly filled in or lacks a requirement such 
as the approval.

Note. The request for a drug by the patient without 
there being a prior prescription is ruled out as a possibili-
ty for exceptional dispensing and is not considered in the 
study.

IV.  Prescription with inadequate Pharmaceutical Form (PF) 
for the patient
Possible risk factor for discontinuation of the treatment as 
the prescribed pharmaceutical form is not suitable for the 
patient according to her characteristics, the pharmacist’s 
professional criteria or the patient’s own opinion. 

V.  Insufficient dose prescribed to complete the  
treatment
Prescription of a number of doses lower than what is re-
quired to complete the treatment in the number of days set 
out by the doctor. 

Secondary endpoints were classification of the phar-
macy (urban, semi-urban or rural), patient’s sex and age, 
national code (NC) of the drug affected, number of drugs 
the patient has prescribed as e-prescription, duration of the 
treatment (chronic/acute), the patient’s type of associated 
contribution (Individual Health Card, IHC) and care level 
(primary/hospital care).

Data were collected by means of recording all dispens-
ing that could not be performed. Once the risk factor was 
identified data were recorded in a case report form designed 
ad-hoc for the study (Appendix).

A training session was prepared on two different days. 
There was daily record by the pharmacists throughout the 
pharmacy’s opening hours and whilst the study lasted. The 
total dispensing that day was also recorded merely for sta-
tistical purposes. 

Frequency measurements were calculated by means of 
the IBM SPSS Statistics v. 20.0 programme. Frequency of the 
primary endpoint (number of prescriptions subject to inci-
dence) with subsequent breakdown of absolute and rela-
tive frequencies according to secondary endpoints (sex, age, 
type of pharmacy, IHC, care level and therapeutic groups at 
issue).

RESULTS 
A total of 143 pharmacies were randomly assigned to the 
study, of which 98 began and completed the study.

In all 138,697 valid dispensing operations were per-
formed and 2221 incidences were detected corresponding 
to 2009 patients. The basal characteristics of patients who 
presented an incidence are shown in Table 1. Patients with 
an incidence had an average age of 65.4 years (SD 19.2), 
79.9% of their treatments was for chronic pathologies, they 
presented polymedication (6.8 drugs/patient SD 4.5) were 
treated in the scope of primary care (90.6%) and 22.9% 
were integrated into the contribution group (IHC) 1 where-
by they were supposedly vulnerable because of socio-eco-
nomic reasons.

A total of 2221 incidences, equivalent to 1.6% (95%CI: 
1.54-1.67) on the total dispensing and an average of 1.1 
incidences per patient with incidences encountered, were 
detected. Analysis by subgroups revealed statistically signif-
icant differences (P<0.0001) according to the scope of the 
pharmacy. In the smaller populations a higher percentage 
incidence was observed that impacted the persistence of 
treatments (Table 2).

https://doi.org/10.33620/FC.2173-9218.(2023).10
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Table 1  Basal characteristics of the sample analyzed

Rural 
(n=413)

Semi-urban 
(n=683)

Urban 
(n=913)

P (urban vs. 
rural difference)

P (urban vs. 
semi-urban 
difference)

Average age  68.8 65.9 63.4 p<0.001*  p=0.011 

Women§ (n and %)  258 (62.5%) 399 (58.4%) 542 (59.4%) p=0.284  p=0.704

Type of contributionμ (n; %) 

IHC 1 139 (33.6%) 193 (28.3%) 178 (19.5%)  P<0.001*  P<0.001 

IHC 2 162 (39.2%) 277 (40.6%) 409 (44.8%) P=0.577 P=0.09

IHC 3 84 (20.3%) 143 (20.9%) 226 (24.7%) P=0.08 P=0.07

IHC 4 28 (6.7%) 68 (9.9%) 98 (10.7%) P=0.02* P=0.61

IHC 5 0 (0.0%) 2 (0.3%) 2 (0.3%) P=0.34 P=0.77

Chronic treatment§§ n (%)  311 (75.3) 571 (83.6) 723 (79.2) P=0.114  P=0.026 

PC§§§ (n and %)  377 (91.3) 645 (94.4) 799 (87.5)  P=0.045*  P<0.001 

* A α=0.05 value is statistically significant.
§ Differences at 100% are values corresponding to men.
§§ Differences at 100% are values corresponding to acute treatments.
§§§ Differences at 100% are values corresponding to hospital treatment.
μ As in the remaining variables, the percentage of each variable is set out for each type of pharmacy.
PC: Primary Care.

Table 2  Percentage incidence according to scope of the 
community pharmacy.

No. 
incidences

Percentage incidence on the 
total dispensing (95%CI)

Urban 1,079 1.75% (1.65-1.86)

Semi-urban 690 1.25% (1.15-1.34)

Rural 452 2.08% (1.89-2.27)

Total 2,221 1.60% (1.54-1.67)

The incidence most commonly observed that restrict-
ed access to the pharmacological treatment was expiry 
of the prescription (54.7%; 95%CI=52.6-56.8), followed 
by absence of a valid prescription (18.7%; 95%CI: 17.1-
20.3). Analysis according to the scope of the community 
pharmacy also revealed significant differences. It was 
observed that despite the higher proportion in a rural 
setting, the higher absolute number of incidences oc-
curs in the urban setting due to its greater population 
(Table 3).

Finally, the pharmacological groups most commonly 
associated with the incidence of any risk factor leading to 
a break in persistence with the treatment (Table 4) were 
groups N (nervous system), C (blood and hematopoietic) and 
A (gastrointestinal tract and metabolism).

DISCUSSION
The results of this study reveal the importance of the 
new health system related risk factors reported. These 
can lead to reducing adherence and/or the persistence 
of chronic treatments. It is observed that the problem 
has a greater impact on more vulnerable patients. The 
typical patient is an elderly person (65.4 years) with 
chronic pathologies and poly medicated (6.8 medicines) 
and a risk of socio-economic difficulty due to belong-
ing to group IHC 1. This problem is also more markedly 
observed in the scope of the pharmacy located in the 
smallest municipalities. The combination of frail patient 
and small municipality may lead to more risk of lack of 
persistence; which might lead to a greater likelihood of 
reduction of attaining therapeutic aims and worsening 
of the patient’s health outcomes and quality of life as 
shown by the studies cited (3-5). These worse outcomes 
may also lead to a higher opportunity cost for the Health 
System. Various health resources must be used to tackle 
the consequences arising from these processes. Short-
age is a growing problem as shown by the AEMPS report 
that detects a 31% increase over the first semester of 
2022 compared to semester 2 of 2021 (10). For most of 
the incidences detected, a similar action to that of ex-
ceptional dispensing recently authorized for the case of 
amoxicillin in children, would minimize the reduction of 
the persistence of treatments. This would contribute to 
optimizing health outcomes (11). 
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Table 3  Distribution of incidences associated with health system related risk factors according to social scope and by 
autonomous community (%, n)

Type of pharmacy

I  
Shortage 

% (n)

II
Prescription expiry  

% (n)

III  
Absence of 
prescription  

% (n)

IV 
Incorrect 

pharmaceutical form
% (n) 

V  
Insufficient dose 

% (n)

Aragón 12.7% (177) 53.5% (744) 19.8% (276) 2.0% (28) 11.9% (166)

Urban  15.6% (114) 48.4% (354) 21.0% (154) 2.3% (17) 12.7% (93)

Semi-urban 5.9% (17) 67.4% (194) 18.1% (52) 0.7% (2) 8.0% (23)

Rural 12.4% (46) 52.8% (196) 18.9% (70) 2.4% (9) 13.5% (50)

Asturias 7.6% (63) 56.7% (471) 16.7% (143) 3.6% (30) 15.3% (127)

Urban 8.9% (31) 48.1% (167) 24.5% (85) 4.6% (16) 13.8% (48)

Semi-urban 6.7% (27) 65.2% (262) 9.7% (39) 3.5% (14) 14.9% (60)

Rural 6.2% (5) 51.9% (42) 18.5% (15) 0.0% (0) 23.5% (19)

Total 10.8% (240) 54.7% (1,215) 18.7% (415) 2.6% (58) 13.2% (293)

Urban 13.4% (145) 48.3% (521) 22.2% (239) 3.1% (33) 13.1% (141)

Semi-urban 6.4% (44) 66.1% (456) 13.2% (91) 2.3% (16) 12.0% (83)

Rural 11.3% (51) 52.7% (238) 18.8% (85) 2.0% (9) 15.3% (69)

Table 4  Percentage incidence of the therapeutic groups at 
issue

Therapeutic Group
%

incidence

N.	� Nervous system 28.5%

C.	� Cardiovascular system 18.4%

A.	� Gastrointestinal tract and metabolism 14.7%

B.	� Blood and hematopoietic organs 8.9% 

M.	�Musculoskeletal system 7.0%

R.	� Respiratory system 5.3%

H.	� Systemic hormonal preparations 
excluding sex hormones and insulins

3.9%

J.	� Anti-infectious agents for systemic use 3.9%

G.	� Genito-urinary system and sex 
hormones

2.8%

S.	� Sense organs 2.7%

D.	� Dermatological agents 1.8%

L.	� Antineoplastic agents and 
immunomodulators

1.7%

P.	� Antiparasitic products, insecticides and 
repellents

0.5%

The community pharmacy may collaborate in the reso-
lution of this problem evaluated by means of the capacity 
for suitable drug replacement. First, according to amend-
ing the pharmaceutical form or the dose and also based on 
being able to dispense treatments that for merely admin-
istrative reasons hinder this as performed in several devel-
oped countries (Canada [13], United Kingdom [14], Australia 
[15]). An authorization of such aims would enable reducing 
the impact of health related risk factors by means of excep-
tional dispensing, whenever the incidence of such factors 
gradually increases currently (10).

To the best of our knowledge, this is the first multire-
gional study performed in our country that reveals and 
quantifies new health related risk factors in regard to ad-
herence and/or therapeutic persistence. Whilst modifiable, 
this currently entails a health problem that gradually in-
creases in the health systems of many countries.

Nonetheless, the study has some limitations. One: the 
geographic area has been restricted only to two Autono-
mous Communities as this is a pilot study; to resolve this 
aspect, a national study is being designed that analyzes this 
problem in depth to investigate ways to resolve this. Two: 
the quite small number of pharmacies incorporated into the 
study does not enable a rigorous extrapolation of the re-
sults all over the country. However, it has been sought to 
minimize this aspect as performing stratified probabilistic 
sampling might enable estimating differences because of 
geography as well as type of municipality. Three: the study 
time is reduced, which again interferes with the external 
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validity. This is due to the aim of performing a fast explor-
atory study that gives suitable guidelines to subsequently 
perform the study on a national scale.

In light of the results it is suggested that further studies 
be performed that cover a wider geographic range, as well 
as studying different time spaces; with the aim of obviating 
seasonal bias and analyzing more in depth the drugs  direct-
ly affected and the measures to resolve this.

CONCLUSIONS
The results obtained suggest that the current incidence of 
health system related risk factors in terms of adherence 
and/or persistence may comprise a health problem with a 
clinical, quality of life and financial impact. As these risk 
factors are modifiable, a greater capacity of community 
pharmaceutical action by means of exceptional dispensing 
to authorize the treatment’s continuity would be an accept-
able solution.
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Appendix.  Case Report Form

Investigator code ...................

Patient’s sex
  Man
  Woman

Patient’s age ...................

Type of contribution (Patient’s IHC)
  TSI 1
  IHC 2
  IHC 3
  IHC 4
  IHC 5

Total number of drugs subject to the patient’s medical prescription ...................

National drug code that the procedure would require .......................................................

Duration of the treatment
  Chronic
  Acute

Prescription care level
  Primary care
  Hospital care
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