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Introduction: The rational consumption of antibiotics is a valuable goal for developed 
countries. Antibiotic resistance (AMR) was the main health threat before the coronavirus-19 
(COVID-19) pandemic. To restrict COVID-19 transmission, the Spanish government imple-
mented personal protection measures, including the decree of a lockdown. The objective of 
this study is to analyze the prescription of antibiotics during the implementation of COVID- 
19 personal protection measures in primary care in a Spanish region.
Materials and Methods: Primary monthly official dispensations of antibacterials for 
systemic use (J01) were analyzed, disaggregating by clinical (active principle, age and sex 
of the patient) and socio-economic variables (basic health zone and level of income). Defined 
daily doses per thousand inhabitants (DID) prescribed in 2020 were compared with the 
prescription in 2019 using Chi-square test.
Results: In 2020, the prescription of antibiotics (11.37 DID) was significantly lower 
(−23.73%) than in 2019 (14.91 DID). The main reduction in the amount prescribed was 
found in May (−42.64%). However, the prescription was significantly higher (71.34%) in 
February 2020 than in the same month in 2019 in nursing homes. In March 2020, prescrip-
tions were lower (−13.71%) than in the same month in 2019, except for the middle-income 
group, in which prescriptions were higher (9.67%), as well as azithromycin (10.11%). In 
April and May 2020, prescriptions were significantly lower than in 2019 in all age groups 
and both in women and men.
Conclusion: Personal protection measures against COVID-19 transmission (lockdown, 
mask, social distance and increased hygiene) coincide in time with the greatest reduction 
in antibiotic prescription.
Keywords: antibiotics, COVID-19, personal protection measures, co-payment

Introduction
Since the first informed case of coronavirus-19 (COVID-19) in December 2019, no 
drug has been proven to be effective.1 It was not until May 2020 that the antiviral drug 
remdesivir was reported to shorten recovery time and decrease mortality.2 In the 
meantime, the antibiotic azithromycin with hydroxychloroquine was used as a first- 
line treatment against COVID-19, due to past successful performance in other viral 
epidemics.3 However, no evidence of the effectiveness of this treatment was found,4 

which could lead to unnecessary antibiotic consumption and increased antibiotic 
resistance (AMR),5 the main health threat faced by the World Health Organization 
(WHO) before the COVID-19 pandemic.6 The latest data from the European Centre 
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for Disease prevention and Control (ECDC) show that in 
2019, Spain ranked 5th in Europe for antibiotic consumption 
at community level and 14th in hospitals. In Spain, around 
3,000 people die every year due to a resistant infection, 
which is mainly caused by the inappropriate use of 
antibiotics.7

Based on the WHO’s recommendation that governments 
should issue “stay-at-home” orders to evade further 
transmission,8 the Spanish government decreed a lockdown 
on the 15th of March until the 1st of May, when the population 
was allowed to go outside during certain hours of the day.9 

Also, strict personal protection measures were implemented, 
such as having to wear a mask or maintain interpersonal 
distance.10 Furthermore, health systems implemented rapid 
tests to improve the detection capacity.11–14 Some authors 
have suggested that the previous restrictive measures could 
have also blocked the transmission of other community- 
acquired infections, with their corresponding effect on the 
use of antibiotics.15

In the fight against the COVID-19 pandemic, the availabil-
ity of information at a regional level and with an adequate level 
of disaggregation and detail is essential.11 The objective of this 
study is to analyze the prescription of antibiotics during the 
implementation of COVID-19 protection measures in primary 
care in a Spanish region. The analysis is performed considering 
clinical variables (active principle, age and sex of the patient) 
and socio-economic variables (Basic Health Zone, BHZ, and 
co-payment rate determined by level of income).

Materials and Methods
The analysis was performed with the database of primary 
monthly official dispensations of subgroup J01 antibacterials 
for systemic use of the Anatomical Therapeutic Chemical 
(ATC).16 The Department of Pharmaceutical and Health 
Products of La Rioja provided the primary monthly data 
from January 2019 to December 2020 including date of 
dispensation (month and year), active principle prescribed, 
number of packages, total expenses (retail price) and patient’s 
level of income (following the Royal Decree Law 16/2012,17 

which established the individual health classification TSI).
La Rioja is an Autonomous Community of Spain with 

a population of 316,137 inhabitants as of July 2020;18 its 
public health service has a budget of 1,455 euros per 
capita (year 2020).19 The antibiotic prescription was 
expressed in defined daily doses per thousand inhabitants 
(DID). The total prescription was also expressed in num-
ber of recipes, packs and expenditure in euro. Analyzes 
were disaggregated by active principle, Basic Health Zone, 

age group and sex, and level of income. The results section 
follows this same disaggregation scheme.

By active principle, a distinction is made between 
antibacterial for systemic use (J01); amoxicillin and beta- 
lactamase inhibitor (J01CR02); amoxicillin (J01CA04); 
cefuroxime (J01DC02); azithromycin (J01FA10); doxycy-
cline (J01AA02); and levofloxacin (J01MA12).

The population was studied by BHZ. La Rioja is 
divided into twenty BHZ, which are groups of patients 
clustered by regional distance. Eight BHZs are located in 
an urban area and the rest in a rural area. Nursing homes in 
La Rioja form a single BHZ since it is a group of patients 
with specific health needs.20

Also, the population was studied by sex and age groups, 
from 15 to 89 years because the DID is established for adult 
consumption, following the WHO methodology, which is the 
assumed average maintenance dose per day for a drug used as 
its main indication in adults.21 In Spain, there is an adminis-
trative classification for healthcare in the sense that people up 
to 14 years are considered children, hence eligible for pediatric 
care, and over 15 years they are treated as adults.22 Therefore, 
in this study prescriptions follow this classification.

The Royal Decree Law 16/201217 established an individual 
classification based on income level, which would determine 
the pharmaceutical co-payment percentage. Pensioners with 
income below €100,000 form group TSI 002 and they have 
a pharmaceutical co-payment of 10%, with monthly limits of 
€8 (if income below €18,000) or €18 (if income between 
€18,000 and €100,000). Workers with income below €18,000 
form group TSI 003 and they have a pharmaceutical co- 
payment of 40%. Workers with income between €18,000 and 
€100,000 form group TSI 004 and they have a pharmaceutical 
co-payment of 50%. Workers and pensioners with income 
above €100,000 form group TSI 005 and they have 
a pharmaceutical co-payment of 60% (and for pensioners 
a monthly limit of €60).

The prescription of antibiotics of 2020 was compared to 
the prescription of 2019. Furthermore, the DID prescribed in 
February, March, April and May 2020 were compared with 
the prescription of the same months in 2019 using the Chi- 
square test with a significance level of 0.05. The analyses 
were performed using IBM SPSS Statistics 24 software.23

Results
Antibiotic Prescription by Active Principle
Figure 1 shows the total prescription of antibiotics and the 
six active principles, which were most prescribed. The six 
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active principles account for 82% of total antibiotic pre-
scriptions, 12.35 of 14.91 DID (the total prescription in 
2019) and 9.33 of 11.37 DID (the total prescription in 

2020). In 2020, the total antibiotics prescribed were sig-
nificantly lower than the total in 2019, with significant 
savings of −3.54 DID (−23.73%; p=0.029), −55,131 

Figure 1 Antibiotic prescription by J01 classification in La Rioja (2019 and 2020).
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recipes (−28.11%; p=0.017), −63,234 packs (−28.65%; 
p=0.015), −438,090 euros (−27.52%; p=0.025).

The DID prescribed were higher in January 2020 than 
in the same month in 2019 in total antibiotics (4.58%), 
amoxicillin and beta-lactamase inhibitor (3.65%), amoxi-
cillin (13.13%), cefuroxime (4.96%), azithromycin 
(11.18%) and doxycycline (7.06%).

The DID prescribed were higher in February 2020 than 
in the same month in 2019 in total antibiotics (3%), 
amoxicillin (9.26%), cefuroxime (4.15%), azithromycin 
(4.62%) and doxycycline (8%).

From March to December, the DID prescribed in 2020 
were lower than in the same period in 2019 in total antibiotics 
(−30.73%), amoxicillin and beta-lactamase inhibitor 
(−27.47%), amoxicillin (−44.96%), cefuroxime (−33.46%) 
and azithromycin (−33.32%). In the case of levofloxacin, the 
total DID prescribed in all the months of 2020 (0.56 DID) were 
27.63% lower than in 2019 (0.77 DID). All the previous 
differences were statistically significant (p<0.05). 
Azithromycin was the only active principle that presented 
a higher prescription (10.11%) in March 2020 (0.119 DID) 
than the same month in 2019 (0.108 DID).

Antibiotic Prescription by Basic Health 
Zone
Figure 2 shows antibiotic prescription by BHZ in 2019 and 
2020. The prescription of DID was lower in 2020 than in 2019 
in all zones, which implies significant variations (p<0.05) from 
−9.5% (Camero Viejo) to −32.7% (Logroño ZBS 16). The 

prescription in nursing homes in 2019 was 24.51 DID, which 
implies a significant variation (p<0.05) of −29.17% compared 
to the 17.36 DID prescribed in 2020.

In February 2020, the prescription of antibiotics was 
higher than the same month in 2019 in 15 of the 21 basic 
health zones. The biggest differences were found in 
Camero Nuevo (1.19 DID in 2019 and 2.81 DID in 
2020, which implies a significant variation of 136.13%), 
nursing homes (1.64 DID in 2019 and 2.81 DID in 2020, 
significant variation of 71.34%) and Camero Viejo (0.93 
DID and 1.33 DID, significant variation of 43.01%).

In March 2020, the prescription of antibiotics was 
higher than the same month in 2019 in 4 of the 21 basic 
health zones. The biggest differences were found in 
Logroño ZBS 20 (1.03 DID in 2019 and 0.69 DID in 
2020, which implies a significant variation of −33%) and 
in nursing homes (1.92 DID in 2019 and 1.45 DID in 
2020, significant variation of −24.47%).

In April 2020, the prescription of antibiotics was lower than 
the same month in 2019 in all basic health zones, with an 
average decrease of −31.5% DID. In May 2020, the prescrip-
tion of antibiotics was lower than the same month in 2019 in all 
basic health zones, with an average decrease of −35.5% DID.

Antibiotic Prescription by Age Group and 
Sex
Figure 3 shows antibiotic prescription by age group and 
sex, comparing the total year (2019 and 2020) and 
February, March, April and May 2019 with the same 

Figure 2 Antibiotic prescription by basic health zone in La Rioja (2019 and 2020).
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Figure 3 Antibiotic prescription by age group and sex (2019 and 2020).
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months in 2020. The total prescription in 2020 was lower 
than in 2019, with a significant reduction of −22.14% in 
women and −24.33% in men.

In February 2020, the prescription was higher in 
women of all age groups and men (15 to 65 years) but 
no significant differences were found. In March 2020, the 
prescription was lower than in the same month in 2019, 
but only significant differences were found in women (60 
to 89 years old). In April and May 2020, the prescription 
was lower than in the same months in 2019, with 
a significant reduction in May (−36.24% in women and 
−31.62% in men) and in April (−39.45% in women and 
−34.08% in men).

Antibiotic Prescription by Co-Payment 
Rate Determined by Level of Income
Figure 4 shows antibiotic prescription by type of co- 
payment, which is determined by the income level of the 
patient. The prescription was lower in all co-payment 
groups in 2020 than in 2019 (−23.98% in TSI 002, 
−27.59% in TSI 003 and −15.80% in TSI 004).

In February and March 2020, the prescription was 
lower than the same months in 2019 in TSI 002 and TSI 
003 and it was higher in TSI 004, but any significant 
differences were found. In April and May 2020, the pre-
scription was lower than the same months in 2019 in all 
income groups with significant differences in TSI 002 
(−37.29% in April and −42.67% in May) and TSI 003 
(−37.11% in April and −46.34% in May).

Discussion
Studies are reporting the widespread appearance of AMR 
due to the high use of antibiotics in COVID-19 patients, 
even when these drugs do not fight against viral 
infections.8 In hospital care, extensive use of broad- 
spectrum antibiotics in COVID-19 patients was found in 
an international survey performed in 82 hospitals from 23 
countries.9 In the Spanish Health System, a significant 
increase in the consumption of antibiotics in hospitals 
was registered in the period before the pandemic.10 In 
primary care, in order to prevent population’s exposure 
to viruses, several national health systems11–15 opted to 
implement teleconsultations, in which patients communi-
cate with the general practitioner (GP) through telephone 
or other technological means. It was found that practi-
tioners had difficulties distinguishing the pathogen from 

the infection16 and that more antibiotics were prescribed in 
online consultations than in usual consultations.17

The variation in the prescription of antibiotics was 
analyzed in a regional health system during the months 
in which protection measures against COVID-19 were 
implemented. In 2020, the total of antibiotics prescribed 
in La Rioja was significantly lower than the total in 2019, 
which significantly savings of −3.54 DID (−23.73%; 
p=0.029), −55,131 recipes (−28.11%; p=0.017), −63,234 
packs (−28.65%; p=0.015), −438,090 euros (−27.52%; 
p=0.025).

The greatest reduction in the prescription of antibiotics 
in La Rioja occurred between the months of March to 
December, with a drop of −30.73% of the total DID pre-
scribed. However, in January 2020, the DID prescribed 
were 4.58% higher than in the same month in 2019 and in 
February 2020, a 3% higher than in the same month in 
2019. Between December 2019 and February 2020, a large 
number of deaths were reported worldwide from pneumo-
nia of unknown origin, which were later suspected to be 
caused by COVID-19, which in turn could imply an 
increase in antibiotic use.24 The prescription was signifi-
cantly higher in February 2020 than in the same month in 
2019 in nursing homes (71.34%), where the pandemic had 
severe effects.25

A risk factor that causes complications in patients with 
COVID-19 is an impaired immune system due to exces-
sive use of antibiotics, which could explain the high pre-
valence in nursing homes.26 Advanced age and the 
existence of comorbidities are conditions that lead to 
a high risk of hospitalization and mortality rate due to 
COVID-19 infection.27 In addition to clinical determi-
nants, it has been detected that the incidence of COVID- 
19 is related to economic variables and it increases as the 
patient’s income level or neighbourhoods wealth 
decreases.28–30 No significant differences were found by 
age groups in the DID prescribed in February 2020 com-
pared to the same month 2019, neither in women nor in 
men. In March 2020, the entry into force of the home 
lockdown of the entire population began. In this month 
2020, the prescription was lower (−13.71%) than in the 
same month in 2019, except for the middle-income group 
(TSI 004), in which the prescription was higher (9.67%). 
Lockdown has been reported to help reduce the inap-
propriate use of antibiotics.26 Azithromycin was the only 
active principle that increased its prescription in 
March 2020 compared to the same month in 2019 
(10.11%). It is necessary to remember that it was the first 
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Figure 4 Antibiotic prescription by co-payment rate determined by level of income (2019 and 2020).
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treatment option tested against COVID-19 in the clinical 
practice.3 In April and May 2020, the prescription was 
significantly lower than in 2019 in all age groups, both 
in women and men as well as all income-level groups. The 
main difference when comparing the amount prescribed in 
2019 and 2020 was found in the month of May (−42.64%).

The national consumption of antibiotics registered 
a decrease of 21% in primary care between January and 
July 2020 compared to the same period in 2019.26 In the 
present study, looking at the same periods, the decrease at the 
regional level was 18%. Also, it was reported that the con-
sumption of antibiotics in primary care decreased by 40% 
between April and May 2020 compared to the same period in 
2019 due to the decrease in activity in health centres during 
confinement.26 In the present study, this reduction was 39.03%, 
mainly in levofloxacin prescription (−53.81%), the youngest 
group (−50.64% women 15–19 years and −52.03% men same 
age group) and the high-income group (TSI 005) (−49.83%). 
Furthermore, there was a significant rise in the consumption of 
antibiotics in hospitals during the first months of the pandemic, 
with an increase of 40% in the month of March 2020 compared 
to the same month in 2019. The diagnostic uncertainty at the 
onset of the pandemic and the prescription of antibiotics in 
COVID-19 patients with bacterial coinfection or superinfec-
tion enhanced this increase.26

In a previous study, it was concluded that other economic 
and clinical measures, such as an increase in co-payment rates 
and the implementation of awareness and rational antibiotic 
use campaigns, have also reduced antibiotics consumption but 
at a lower rate (around an −8% and a −5%, respectively).27 

However, it was reported that the effect of co-payment dis-
appeared over time and could not be implemented periodically. 
Also, co-payment reduces the intake of all medicines due to an 
increase in the price borne by patients.28,29 Also, awareness 
campaigns do not always achieve the desired effect on 
society.27 However, personal protection measures could be 
maintained over time, especially in winter months and nursing 
homes (with traditionally more antibiotics’ prescription) in 
order to reduce inappropriate antibiotic consumption, which 
directly affects resistance rates.

A limitation of this study is that it only includes a series of 
dispensations of antibacterial for systematic use (group J01 of 
the ATC classification). If we focus on the total therapeutic 
groups in the ATC classification, data provided by the Ministry 
of Health30 (note that pediatric information is included), the 
total number of official recipes dispensed in 2020 in La Rioja 
decreased by −0.65% and total expenditure increased by 

0.36%, compared to 2019. In Spain, the number of recipes 
increased by 0.82% and total expenditure by 2.63% compared 
to 2019. It is observed that these variations are lower, even 
positive, if we compare them with the results of this study 
(−28.11% recipes and −27.52% euros in 2020 compared to 
2019). This may be due to the fact that total prescriptions also 
include medications for chronic diseases, such as antidiabetics 
(ATC-A10), antithrombotics (ATC-B01) and agents against 
obstructive conditions of the respiratory tract (ATC-R03). 
However, the current information disaggregated by ATC ther-
apeutic group is not available as it is published two years later 
in the Ministry of Health’s statistics. So that, the last year 
available was 2018.31 Also, the paediatric population was not 
included in this study as the use of DID as unit of utilization is 
established for adult consumption, following WHO 
methodology.21 Finally, due to the difficulty of obtaining data 
on personal protection measures (the frequency of individual 
proper use of the mask, the maintenance of social distance or 
the increase in hygiene), an ecological study has not been 
performed.

Conclusions
The prescription of antibiotics in 2020 (period of implementa-
tion of the COVID-19 protection measures) was significantly 
lower (−23.73%) than in the previous year. This study has 
analysed how a series of antibiotics prescribed in primary 
care had behaved during the months of implementation of the 
COVID-19 protection measures in a disaggregated way, by 
month, active principle, age, sex and income level of the 
patient. Despite being difficult to measure the effect of personal 
protection measures, that is, to quantify individual use of 
masks, compliance with social distance or even increased 
hygiene, these measures could be an additional reason to the 
lockdown that began in March 2020, in order to more compre-
hensibly explain the reduction in the dispensing of antibiotics.

Highlights
● Antibiotic resistance (AMR) was the main health threat 

before the coronavirus-19 (COVID-19) pandemic. This 
study analyzes the prescription of antibiotics during the 
implementation of COVID-19 personal protection mea-
sures in primary care in a Spanish region.

● In 2020, the prescription of antibiotics (11.37 DID) was 
significantly lower (−23.73%) than in 2019 (14.91 DID).

● Personal protection measures against COVID-19 trans-
mission coincide in time with the greatest reduction of 
antibiotic prescription.
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