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ABSTRACT

Objective: The Spanish Health System has undergone many
changes as a result of the austerity policies applied during the
Spanish economic crisis, specifically in terms of pharmaceutical
expenditure, as drugs such as analgesics, which were previously
free of charge for a sector of the population, have been affected
by the application of co-payment on the sale price. Therefore, our
aim is to identify the effects of the economic crisis in Spain in the
prescription, expenditure and use of analgesics.

Method: A descriptive-cross-sectional study was carried out
based on the drug program of the Pharmacy Service of the
Almeria Health Area, including 18 Primary Care centres.
Information on individuals' socio-demographic status,
prescription, use, and expenditure on analgesics for the
treatment of pain such as opioids (NO2A), non-steroidal anti-
inflammatory drugs (NSAIDs) (MO01A), and antipyretic
analgesics (NO2B) were collected in 2008 and 2014. We carried
out descriptive and comparative analyses of the expenditure,
prescription, and use of analgesics between 2008 and 2014, and
among Primary Care centres depending on the location of the
centres: rural vs. urban areas, and deprived vs. non-deprived
areas, reporting mean differences in terms of percentage
increase or decrease. To analyse the differences in consumption
between 2008 and 2014, parametric (t-Student for paired data)
and non-parametric (Wilcoxon test) tests were performed
depending on the normality of the quantitative variables,
analysed by the Kolmogorov-Smirnov test.
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Results: A total of 18 Primary Care centres were included,
covering 291,024 users in 2008, and 293,498 in 2014. Mean age
was 38.5 years old (SD: 4.7) in 2008 and 40.1 (SD: 4.57) in 2014.
Overall expenditure on drugs decreased by 23 % in 2014, and
expenditure on analgesics decreased by 12 %. However,
expenditure on analgesic drugs implied an increase in overall
expenditure. Prescription and use of analgesics also decreased in
2014. However, opioids increased in expenditure, use and
prescription. A higher increase in the use of analgesic drugs was
observed in rural areas, as well as deprived areas.

Conclusions: The economic crisis has had a negative effect on
the expenditure, use, and prescription of analgesic drugs.
However, a change in the profile of pain treatment was observed,
increasing the expenditure and use of opioids prescribed.

Key words: Prescription, use, expenditure, analgesics,
economic-crisis.

RESUMEN

Objetivos: El sistema sanitario espafiol ha sufrido muchos
cambios como consecuencia de las politicas de austeridad lle-
vadas a cabo durante la crisis econ6mica, concretamente en lo
que se refiere al gasto farmacéutico; medicamentos como los
analgésicos, que previamente eran gratuitos para un sector de la
poblacidn, se han visto afectados por la aplicacién de un copago
sobre el precio de venta. Por ello, nos planteamos identificar el
efecto de la crisis econémica en Espafia sobre el gasto,
prescripcion y consumo de analgésicos.

Material y métodos: Se realiz6 un estudio Observacional
Descriptivo Transversal, basado en programa de gestién de me-
dicamentos del Servicio de Farmacia del Distrito Sanitario de
Almeria, que incluye 18 centros de Atencién Primaria (AP). Se
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recogié informacion sociodemografica, prescripcion, gasto far-
macéutico y consumo de opidceos (N02A), antinflamatorios no
esteroideos (AINE) (M01A) y analgésicos antipiréticos (N02B)
en 2008 y 2014. Se realiz6 un andlisis descriptivo y comparativo
del gasto, prescripcion y consumo entre 2008 y 2014, y entre
centros de AP dependiendo de su ubicacién: rural o urbana, y con
o sin necesidad de transformacién social, reportando diferencias
de medias en términos de aumento o disminucién porcentual.
Para analizar las diferencias en el consumo entre 2008 y 2014 se
llevaron a cabo pruebas paramétricas (t-Student para datos
apareados) y no paramétricas (Test de Wilcoxon), segin la
normalidad de las variables cuantitativas analizadas mediante el
test de Kolmogorov-Smirnov.

Resultados: Se incluyeron 18 centros de AP que daban co-
bertura a 291.024 usuarios en 2008 y 293.498 en 2014. La edad
media de la poblacién fue 38,5 afios (DT: 4,7) en 2008 y 40,1 afios
(DT: 4,5) en 2014. El gasto global de medicamentos disminuyd
un 23 % en 2014, y el de analgésicos un 12 %. Sin embargo, el
gasto de analgésicos supuso un aumento en el gasto general
farmacéutico. La prescripcion y consumo de analgésicos también
disminuyeron en 2014. A pesar de la disminucién generalizada
de analgésicos, los opioides aumentaron el gasto, la prescripcion
y el consumo. En el area rural, asi como en las zonas de necesidad
de transformacion social, hubo un mayor aumento del consumo.

Conclusiones: La crisis econémica ha tenido un efecto ne-
gativo en la prescripcion, consumo y gasto de analgésicos. Sin
embargo, se observa un cambio de perfil en el tratamiento, au-
mentando el gasto y el consumo de opidceos respecto a otros
analgésicos.

Palabras clave: Prescripcion, consumo, gasto, analgésicos, crisis
econdmica.

INTRODUCTION

The economic crisis has been a problem affecting
almost all European countries in recent years, and which
has had major consequences in Spain (1). The crisis that
began in 2008, apart from being a scourge for the labour
and business sector, also affected the Spanish health
system, which since then has seen a drop in investment in
median annual health expenditure per inhabitant (2).
Among the austerity policies implemented in these years,
and specifically as regards pharmaceutical expenditure, it
may be seen that as from 2012 (3) a change took place in
the price of drugs, so medications that had previously been
free for one sector of the population (pensioners), were
affected by the application of co-payment on sale price,
which ranged between 10% in the case of pensioners, and
40-60% in the rest of the population. It is clear that access
to appropriate treatment is essential for adequate disease
control (4), and that said access will depend to a large

extent on the sick person’s economic situation (5-7), so it
seems reasonable to assume that the applied measures
could have negative consequences for patients' health
care.

Chronic pain (CP) is a complex problem that affects
16.6% of the general Spanish population, and 70% of
patients who suffer it are receiving some kind of analgesic
treatment (8,9). With the assumption that economic
measures adopted during the crisis period could affect the
prescription and use of analgesic drugs to treat pain, this
work's main objective is to compare the prescription,
expenditure and consumption of analgesics used at the
outset of the economic crisis (2008) and after its
establishment (2014), in a geographical area in southern
Spain, characterized as having agriculture as its main
economical driving force (10) and showing a prevalence
of CP in 17.5% of the general population (11).

MATERIAL AND METHODS

A cross-sectional, descriptive study was carried out.
The information was obtained from the drug management
program of the Pharmacy Service in the Health District of
Almeria under the Andalusian Health Service
(Microstrategy), which comprises a coverage area of
291,288 inhabitants. Information was obtained regarding
consumption, prescription  and  pharmaceutical
expenditure of pharmacological groups in the
classification Anatomical-Therapeutic-Chemical
(Anatomical Chemical Classification, ATC) which
included opiates (NO2A), non-steroid anti-inflammatory
drugs (MO1A) and antipyretic analgesics (N02B). The
aggregated data was used added for each of the 18 Primary
Health Care centres in the health district of Almeria for the
years 2008 and 2014 regarding:

- Pharmaceutical expenditure of the health-care
district, which was measured by recommended
retail price (RRP) of each container, by the number
of containers dispensed.

- Pharmaceutical prescription, measured by the
number of containers dispensed with medical
prescription in the health-care district.

- Consumption rate of each pharmacological group
analysed, which was measured in daily dose defined
by a thousand health cards per day (DDC).

Information was also collected on socio-demographic
characteristics (age, gender) of the population in the
district's coverage area, and the geographical environment
of the Primary Health Care centres included,
differentiating whether they had a rural or urban location.
Additionally, a difference was made between Areas with
Needs for Social Transformation (ZNTS) or Without
Needs for Social Transformation (SNTS), according to the
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definition established by the Council for Equality and
Social Welfare of the Regional Government of Andalusia
(12,13), which considers an Area with Needs for Social
Transformation (ZNTS) as clearly defined geographical
areas, whose population exhibit structural situations of
serious poverty and social exclusion, and which
significantly show problems in:

- Housing, urban deterioration and deficit in public
infrastructure, equipment and services.

- High rates of school absenteeism and dropout.

- High unemployment rates along with a serious lack
of professional training.

- Significant hygienic health-care deficiencies.

- Conditions of social disintegration.

A descriptive analysis was carried out on the variables
studied, using frequency measurement in the case of
categorical variables and weighted averages by number of
inhabitants of each PHC centre in the case of continuous
quantitative  variables.  Furthermore, changes in
expenditure, prescription and consumption were described
between the years 2008 and 2014, reporting differences of
averages in terms of perecentual increase or decrease. To
analyse differences in consumption between 2008 and
2014 parametric (t-Student for paired data) and non-
parametric (Wilcoxon) tests were carried out, according to
the normality of quantitative variables analysed using the
Kolmogorov-Smirnov test.

Analyses were carried out with the IBM SPSS V.24
statistics package.

The study was conducted in accordance with the
agreements of the Helsinki Declaration and with
authorization from the Research Ethics Committee of the
District of Almeria.

RESULTS
General characteristics of the population

The population in the study in the year 2008 belonging
to the area of health-care coverage, comprised 50.9% of
males. In the year 2014, the population increased by
0.85%, corresponding to 50.1% men and 49.9% women.
The population's median age was 38.5 years old (SD: 4.75)
in 2008 and 40.1 years old (SD: 4.57) in 2014. Of the 18
centres analysed, 7 (39%) were rural centres and 11 (61%)
urban; 10 (55.6%) were SNTS, and 8 (444%) ZNTS
(Table I).

Expenditure, prescription and consumption of
analgesic drugs in 2008 and 2014

In 2008, total pharmaceutical expenditure of the district
was of €64,932,855 and in 2014 was €49,956,631, which
represents a drop of 23%. The 18 health-care centres spent
an average of €3,607,381 (SD: 1,747,168) in 2008 and
€2,775,368 (SD: 1,310,519) in 2014. Expenditure on the
pharmacological groups included in the study (NO2A,

NO02B and MO1A) in 2008 was €4,250,827, which
represents 6,5% of the district's total expenditure in
pharmacy, and €3,744,006 in 2014, which is 7.5% of the
year's total pharmaceutical expenditure.

Total number of drugs prescribed was 5,226,559 in
2008, and 4,628,333 in 2014, which represents a drop of
11.1%. Prescriptions issued by therapeutic groups
analysed in the study were 0f 683,393 in 2008 and 652,202
in 2014, that is, there was a drop of 4.6%. As regards the
total, prescription by analysed groups represented 13.1%
in the year 2008 and 14.03% in 2014.

In the weighted average consumption of analgesic
drugs, expressed in DDC, a fall can be seen from 2008 to
2014, from 80.7 DDC to 72.5 DDC. Especially significant
is the increase in the consumption of opiates and the drop
in NSAIDs during the period analysed (Table II).

In the analysis of weighted expenditure according to
PHC centres, it was observed that in 2014 the expenditure
on opiates increased mainly in suburban Almeria, Bajo
Andarax, Ciudad Jardin and Torrecardenas. Expenditure
on analgesics and antipyretics did not undergo major
changes, except in clinics of Almeria centre, Cruz de
Caravaca, Oliveros and Virgen del Mar, where there was
lower expenditure than in 2008. NSAIDs were what
suffered the greatest drop in expenditure, mainly in centres
in Ciudad Jardin, Oliveros, Plaza de Toros and Virgen del
Mar (Figure 1).

Despite the general drop in the number of analgesic
drug prescriptions in 2014, the prescription of opiates in
particular increased considerably in some PHC centres,
such Bajo Andarax and Ciudad Jardin, as well as
antipyretic analgesic in suburban Almeria, Bajo Andarax,
Nijar and Torrecardenas. The prescription of the NSAIDs
only increased in one PHC centre, Torrecardenas,
characterized as being in an urban environment and SNTS
(Figure 2).

TABLE I
PHC CENTERS ACCORDING TO ENVIRONMENT AND
GEOGRAPHICAL AREA
ZNTS SNTS
Bajo Andarax Alto Andarax
Nijar Carboneras
Rural Rio Nacimiento Sorbas
Tabernas
Alcazaba Almeria Centro
Suburban Almeria Ciudad Jardin
Cruz de Caravaca Nueva Andalucia
Urban Plaza de toros Oliveros
Puche Torrecardenas
Virgen del mar
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TABLE 11
PHARMACEUTICAL EXPENDITURE, PRESCRIPTION AND CONSUMPTION OF NO02A, N02B AND MO1A IN
2008 AND 2014 IN THE HEALTH-CARE DISTRICT OF ALMERIA

Pharmaceutical | Difference in No. of Difference in No. Average weighted |

ATC . Y - ‘ p-value

Year group pharmaceutical prescriptions of prescriptions consumption (DDC)
GROUP (€) expenditure (%) issued issued (%) (DDC)

2008 1,578,905 83,657 8.7

NO2A +6.9 % +50.4 % <0.001a
2014 1,688,364 125,809 13.61
2008 875,538 327,626 19

NO02B -7.3 % +1.2% 0.002a
2014 811,722 331,520 21.62
2008 1,796,384 270,708 52.7

MOI1A -30.7 % -29.2% <0.001b
2014 1,243,921 191,515 37.2

ATC Groups: NO2A: ogiates; NO2B: antipyretic analgesics; MO1A: non-steroid anti-inflammatory drugs (NSAIDs). DDC: Total daily

dose.  Wilcoxon Test. ® T-Student for paired data.

Expenditure on Analgesics

Fig. 1. Expenditure on analgesics N02A, N02B and MO1A in the
years 2018 and 2014 according to Primary Health Care centers.

The consumption of analgesics weighted by number of
users attended in PHC centres follows the same pattern in
all centres in 2014: the consumption of opiates, of
antipyretic analgesics increases and the consumption of
NSAIDs falls, although this continues to be by far the
analgesic most consumed (Figure 3).

Expenditure, prescription and consumption of
analgesic drugs un urban vs. rural canters.

In the analysis of differences according to rural or urban
location of PHC centres, it was found that, during the

No. of prescriptions of analgesics

Fig. 2. No. of prescriptions of analgesics N02A, N02B and MO1A in
the years 2018 and 2014 according to Primary Health Care centres.

study period, in urban centres, expenditure on analgesics
fell by 14.5% compared with a drop of 7% in rural centres.
Conversely, an increase in expenditure on analgesics
regarding total expense on pharmacy was seen in both
urban and rural areas.

The number of prescriptions issued and the
consumption of analgesics also showed a drop, although
in urban centres, the fall was larger (Table III).
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Consumo de analgésicos (DTD)

Consumption of analgesics (DDC)

Fig. 3. Consumption of analgesics N02A, N02B and MO1A in the years
2018 and 2014 according to Primary Health Care centres.

Expenditure, prescription and consumption of
analgesic drugs in areas with and without needs for
social transformation

The drop in expenditure on analgesics was greater in
the SNTS areas (12.8 vs. 11.1%) than in ZNTS areas in
study period. However, the percentage of expenditure on
these analgesics regarding total pharmaceutical
expenditure increased slightly both in SNTS and in ZNTS.
In SNTS areas, the decrease was greater both in the
number of prescriptions issued (10% vs. 4% in rural
centres), and in consumption of analgesics (13.5% vs.
3,6% in ZNTS).

By therapeutic groups, although an increase was seen
in the prescription and consumption of opiates and a drop
in NSAIDs, there was also a rise in prescription and
consumption of antipyretic analgesics (N02B) in the
ZNTS (Table IV).

TABLE III
EXPENDITURE, PRESCRIPTION AND CONSUMPTION BETWEEN SNTS AND ZNTS AREAS IN THE YEARS 2008 AND 2014.
THERAPEUTIC GROUPS N02A, N02B AND MO1A

Pharmaceutical Wty _in No. of Digfierzmes i Av?rage
ATC . pharmaceutical L No. of weighted p-value
Areas Years expenditure ] prescriptions L .
GROUP © expenditure issued prescriptions consumption (DDC)
(%) issued (%) (DDC)
2008 1,023,266 53,005 5.5
Urbano +52 % +49.5 % 0.004*
NO2A 2014 1,076,957 79,236 8.6
2008 555,639 30,652 32
Rural +10.04 % +51.9% 0.018?
2014 611,407 46,573 5
2008 568,934 212,320 12
Urbano -10.3 % 2% 0.026*
NOOB 2014 510,124 207,988 13.6
2008 306,604 115,306 7
Rural -1.6 % +7.1% 0.0282
2014 301,598 123,532 8,1
2008 1,203,503 173,750 34.3 .
Urbano -332% 30 % <0.001
MOIA 2014 803,674 121,368 23.6
2008 592,881 96,958 18.6
Rural -25.7% -27.6 % 0.003°
2014 440,247 70,147 13.6

ATC Groups: NO2A: opiates; NO2B: antipyretic analgesics; MO1A: non-steroid anti-inflammatory drugs (NSAIDs). DDC: Daily dose
by card. * Wilcoxon test. ® T-Student for paired data.
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TABLE IV
EXPENDITURE, PRESCRIPTION AND CONSUMPTION BETWEEN SNTS AND ZNTS AREAS IN THE YEARS 2008 AND 2014.
THERAPEUTIC GROUPS N02A, N02B AND MO1A

Pharmaceutical ifio e .in No. of Digfierzmes i Av_erage
ATC y Y. . pharmaceutical L No. of weighted p-value
GROUP reas ears expenditure i prescriptions rescriptions t' (DDC)
© expenditure P pr D consumption
(%) issued (%) (DDC)
2008 746,866 41,651 43
SNTS +15.41 % +50.1 % 0.0072
2014 861,983 62,531 6.7
NO2A
2008 832,039 42,006 44
ZNTS -0.7 % +50.6 % 0.0122
2014 826,381 63,278 6.9
2008 424,547 156,769 9.2
SNTS -14.9 % 53 % 0.0592
2014 361,412 148,491 .0
NO02B
2008 450,991 170,857 9.8
ZNTS -0.1% +7.1 % 0.0122
2014 450,309 183,029 11.6
2008 951,188 133,100 26.2
SNTS -34 % -344 % <0.001®
2014 627,936 87,365 17.4
MOI1A
2008 845,196 137,608 26.5
ZNTS 27.1% 243 % <0.001
2014 615,985 104,150 19.8

ATC Groups: NO2A: opiates. NO2B: antipyretic analgesics. MO1A: non-steroid anti-inflammatory drugs (NSAIDs). DDC: daily dose
by card. *Wilcoxon Test. ®T-Student for paired data. ZNTS: areas with needs for social transformation. SNTS: areas without needs for

social transformation.

DISCUSSION

To our knowledge, this is the first study to analyse
prescription, expenditure and consumption of analgesic
drugs, before and during the economic crisis. Furthermore,
it examines these results in accordance with two social
indicators, one related with the needs of social
transformation in the geographical areas included in the
study, and another depending on the rural or urban nature
of the centres studied. Among the results obtained, we
should highlight the drop in expenditure, consumption and
prescription of analgesics in the year 2014 regarding 2008.
However, we can see an increase in expenditure,
prescription and consumption of these drugs with respect
to total pharmaceutical expenditure in the health-care
district.

Additionally, it is worth noting the increase in opioids,
particularly with regard to the outset of the crisis. These
results are in line with the findings presented in the recent
report on the use of opioid drugs in Spain between 2008
and 2015 (14), which justified the increase in the use of
opiates due to the extensive offer of pharmaceutical
presentations and forms that appeared over these years.
According to the analgesic scale of the World Health
Organization (WHO), among drugs suitable for palliating
moderate and severe pain intensity (15), their use has been

fostered in numerous studies (16,17). Additionally, some
studies have shown that the increase in opioid
consumption is directly related with a greater prevalence
of CP among the population (18). This circumstance could
also explain our results, as although it does not show the
prevalence of chronic pain over these years in health-care
in the district under study, the prevalence of chronic pain
is known to have increased in Spain in recent years, rising
from 12% in 2006 (9) to 16.6% in 2014 (19).

Also significant is the result seen in the group NO02B,
where there is a drop in expenditure, despite an increase in
consumption. This result could be explained by the
application of the Act approved in 2011 (20), obliging
health-care professionals to prescribe according to active
ingredient. If we bear in mind that generic compounds
have a lower cost, this could justify the increase in
consumption despite the fall in expenditure.

NSAIDs are mainly the drugs where a more marked fall
in expenditure, prescription and consumption was
observed. Similar results have been seen in countries like
Greece (21), where despite increasing consumption of
drugs associated with mental illnesses, hypertension or
gastric pathology, consumption of NSAIDs has fallen
during the crisis period. These authors argue that this
decrease could be associated with austerity policies
implemented in the health-care system, and the reduction
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in users' income. Nevertheless, these results should be
interpreted as an estimate in consumption, as different
measurements were used.

The differences observed according to rural/urban
environment of health-care centres were another aspect
analysed in the study, finding a lower drop in consumption
of analgesics in rural centres over these years. Although
other studies show that living in rural or urban areas is not
associated with differences in the use of analgesics (22),
reports show that the prevalence of musculoskeletal
chronic pain is greater in rural environments (23) and that
patients who live in this environment fall ill at an earlier
age (24). It is significant that in the study area, the main
economic activity is greenhouse farming, with 45,000
people working in this sector (10), where working
conditions (lack of mechanization, concentration of work,
long working days, heat stress inside the greenhouse) are
especially unfavourable, and these circumstances may
justify the results observed. However, the information
necessary to prove this has not been collected in the study.

Regarding the parameters analysed in the areas with or
without needs for social transformation, it is significant
that expenditure on analgesics in ZNTS has remained
practically the same from the outset of the crisis. The
application of pharmaceutical co-payment, implemented
in 2012 in Spain (3), could be the cause of this variability
in expenditure in SNTS with respect to ZNTS, as the latter
are characterized as having a population in structural
situations of serious poverty and social exclusion with
high unemployment rates where co-payment is 0%, thus
not affecting expenditure. Furthermore, consumption has
fallen less in the ZNTS during the crisis. It may be
assumed that the prevalence of pain is greater in these
areas, as the relationship between the presence of pain and
more disadvantaged social and cultural levels has been
broadly described. According to the literature (25),
persons with pain that live in areas of social deprivation
suffer greater multimorbidity. Additionally, housing
conditions and key health factors, such as tobacco use,
alcoholism, poor quality nutrition, among others, have
been shown to affect these populations more (26).
However, future studies would be necessary in order to
demonstrate this hypothesis.

Certain limitations should be mentioned in this work.
Firstly, the aggregated nature of the data has not shown
prescription and consumption of these drugs among
patients who suffer chronic pain. Therefore, pain is
assumed to be the only reason for prescription and
consumption of analgesics, though there may be other
reasons for such prescription. Furthermore, and although
indicators of social interest have been used, the lack of
information on other aspects related with lifestyles
mentioned above makes the provided information limited.
Despite the above, and since the subject study area has a

high rate of wvulnerable population, the study's
implementation seems justified.

In conclusion, we could say that the Spanish economic
crisis has had a negative effect on the expenditure,
prescription and consumption of analgesic drugs
commonly used for treating pain. Nevertheless, we have
observed a change in profile in treatment, as increases in
the consumption of opiates with respect to the outset of the
crisis and a reduction in NSAIDs. Additionally,
differences have been shown according to the social
indicators analysed, with higher consumption of
analgesics in rural areas and with needs for social
transformation.
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