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Abstract
Objective This study aims to analyse the impact of the pandemic on the amount of use and new medication dispensation for 
chronic diseases in the Italian population aged 65 years and older (almost 14 million inhabitants).
Methods The “Pharmaceutical Prescriptions database”, which gathers data on medications, reimbursed by the National 
Health Service and dispensed by community pharmacies, was employed. Data were analysed as amount of use (defined daily 
dose—DDD per 1000 inhabitants); variation in DDD between 2020 and 2019 was calculated for the 30 categories with major 
consumption in 2020. Trends in prevalence and incidence of dispensations between 2020 and 2019 were calculated for four 
categories: antidiabetics, antihypertensives, antidepressants and drugs for respiratory diseases.
Results All medications showed a negative variation in DDD/1000 inhabitants between 2020 and 2019 except for antico-
agulants (+ 5%). The percentage variation ranged from − 27.7% for antibiotics to − 6.4% for antipsychotics in 85 + year-old 
persons, but increased for most classes in the youngest (65–69 years). On the other hand, a decrease of the dispensation 
incidence of antidiabetics, antihypertensives, antidepressants and drugs for pulmonary disease was high, especially in the 
two extreme age groups, the youngest and the oldest one.
Conclusions and relevance Great variation in medication use between 2020 and 2019 was observed probably reflecting the 
low rate of infectious diseases due to the widespread use of protective devices and self-isolation, reduced healthcare access 
because of the lockdowns and the fear of going to hospital, and the reduction of screening and diagnostics due to health-care 
system overload.

Keywords COVID-19 · Older population · Medications

Introduction

In March 2020, the World Health Organization declared a 
pandemic after the coronavirus disease 2019 (COVID-19), a 
novel infection caused by severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2), spread worldwide in a few 

months [1]. Due to its high direct mortality and impact on 
hospitalization, COVID-19 has put pressure on the health-
care systems. Primary care was drastically impacted by the 
pandemic, resulting in challenges in the treatment of chronic 
diseases which require routine care [2]. First, national lock-
downs, social distancing restrictions and different organiza-
tional rules for the admission to medical ambulatories were 
likely to affect health-care access [3]. Second, to prevent 
infection, people may have decided to postpone visits with 
their general practitioner, both for monitoring existing health 
conditions and for the onset of new signs and symptoms [4]. 
This resulted in an increase of missed and untimely diagno-
ses as shown in previous studies. The incidence of hospital 
admissions for acute coronary syndrome decreased as well 
as the provision of mammograms [5–8].

Italy was one of the first Western countries greatly 
affected by the pandemic, particularly the Northern regions. 

 * Alessandra Marengoni 
 alessandra.marengoni@unibs.it

1 Department of Clinical and Experimental Sciences, 
University of Brescia, Viale Europa 11, 25123 Brescia, Italy

2 Agenzia Italiana del Farmaco, Rome, Italy
3 Department of Cardiovascular, Endocrine-Metabolic 

Diseases and Aging, Istituto Superiore di Sanità, Rome, Italy
4 Pharmacoepidemiology Unit, National Centre for Drug 

Research and Evaluation, Italian National Institute of Health, 
Rome, Italy

http://orcid.org/0000-0002-4851-1825
http://crossmark.crossref.org/dialog/?doi=10.1007/s40520-022-02303-9&domain=pdf


444 Aging Clinical and Experimental Research (2023) 35:443–453

1 3

The older population was affected in terms of hospitaliza-
tions and mortality, accounting for 20% of the total number 
of subjects infected with SARS-CoV-2, but representing 
more than 90% of deaths [9]. Further, older persons are the 
part of the population mostly affected by multiple non-com-
municable diseases [10] which require chronic pharmaco-
logical prescriptions.

Different policies have been adopted in Italy to balance 
the need of reducing the infections and guaranteeing the 
therapeutic continuity for other diseases, such as the intro-
duction of the electronic prescription, but there was a gap in 
knowledge regarding medications’ accessibility by patients, 
especially during the first year of the pandemic. From a 
National Health Service (NHS) perspective, it is of utmost 
importance to measure the effects of the pandemic on acces-
sibility to medications to estimate the future consequences in 
terms of mortality and morbidity and to improve health-care 
accessibility during this and future pandemics.

This study aims at analysing the impact of the pandemic 
on the use of medicines in Italy in older persons compar-
ing medication use in the outpatient setting in 2020 to that 
registered in 2019.

Methods

Data analysis

This is a quasi-experimental study based on aggregated 
administrative data. For the present analysis, we extracted 
records from the Pharmaceutical Prescriptions database 
(also known as the Italian Health Insurance Card database) 
that includes patient-level data on medicines prescribed and 
dispensed by community pharmacies reimbursed by Italian 
NHS in the Italian population aged 65 and older (almost 14 
million inhabitants) [11]. Information on each drug package, 
identified via package unique identifier codes and the 5th 
level Anatomical Therapeutic Chemical (ATC) classifica-
tion, was tracked at the individual level. The medicines were 
grouped into therapeutic classes according to the main indi-
cation, and the first 30 categories which had shown major 
consumption in 2020 were analysed [12].

Drug consumption was measured as the number of 
defined daily dose (DDD), which is the assumed average 
maintenance dose per day for a drug used for its main indi-
cation in adults [13]. It represents a standard in performing 
valid and reliable cross-national or longitudinal studies on 
drug consumption. The indicator calculated as “number of 
DDD per 1,000 inhabitants” was used and it was calculated 
by dividing the total number of DDDs prescribed and dis-
pensed during 2019 and 2020 by the total number of inhabit-
ants in the Italian population in the specific age group and 

sex. The result was then divided by 365 and reported per 
1000 inhabitants.

Prevalence and incidence of use were assessed for four 
commonly prescribed medications classes, i.e. antidiabet-
ics, antihypertensives, antidepressants and drugs for chronic 
pulmonary disease. The prevalence of use was calculated 
by dividing the number of individuals receiving at least one 
medication in 2019 and 2020 by the total number of Italian 
individuals in that same age group as reported by the Italian 
National Institute of Statistics in January 2019 and 2020. 
The incidence of use was estimated dividing the number of 
subjects that received the first dispensation (new users) of a 
medication belonging to a specific therapeutic category by 
the subjects at risk. The new users were defined as patients 
who did not receive a medical dispensation in the previ-
ous 6 months. The results of prevalence and incidence were 
reported per 1000 inhabitants. To estimate the impact of 
COVID-19 on medication use, the variation between 2020 
and 2019 was calculated.

Ethical considerations

Ethical review and approval were not required for this study 
in accordance with the local legislation and institutional 
requirements.

Results

In the whole population analysed, almost all medication cat-
egories showed a negative variation in DDD/1000 inhabit-
ants between 2020 and 2019; the biggest differences were 
reported for the following: antibiotics (− 22.9%) without 
differences by sex; drugs for the genital system/sexual hor-
mones (− 17.6%) with a greater reduction in women than 
in men; dermatological and non-steroidal anti-inflammatory 
drugs (− 13%) without differences by sex. Anticoagulants 
were the only class showing an increase in dispensation 
between 2020 and 2019 (+ 5.0%), similarly in men and 
women (Table 1).

Table 2 describes the DDD/1000 inhabitants and the per-
centage variation between 2020 and 2019 for the 30 most 
used categories according to age groups. The age group 
with the widest negative difference between 2020 and 2019 
was the one including persons 85-year-old and older rang-
ing from − 27.7% for antibiotics to − 6.4% for antipsychot-
ics; notably, this was the only age group with a negative 
variation of anticoagulants too (− 7.4%). The group of 
people aged 80–84 years was also characterized by a nega-
tive variation in dispensation of almost all drug categories, 
despite to a lesser extent than the oldest ones, except for 
anticoagulants (+ 2.3%) and antipsychotics (+ 0.7%). On the 
contrary, in the youngest age group, i.e. 65–69 years, the 
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percentage variation in medication use was positive for most 
classes, ranging from + 0.1% for antipsychotics to + 15.8% 
for anticoagulants.

Few medications showed a negative variation across all 
age groups, namely, non-steroidal anti-inflammatory drugs 
(from − 25.3% in 85 + to − 5.8% in 65–69 years), antibiot-
ics (from − 27.7% in 85 + to − 19.7% in in 75–79 years), 
dermatologic drugs (from − 25.2% in 85 + to − 5.7% in 
65–69 years), and drugs for the genital system/sexual hor-
mones (from − 26.0% in 85 + to − 13.6% in 65–69 years).

Figures 1, 2, 3, and 4 show the difference in DDD/1000 
inhabitants, prevalence, and incidence between 2020 and 
2019 of antidiabetics, antihypertensives, drugs for chronic 
pulmonary disease and antidepressants, according to age 
groups and sex. Incidence variations between 2020 and 

2019 were very high in both men and women in all the four 
categories: for antidiabetics incidence ranged from − 35% 
in men to − 30% in women; for antihypertensives from 
− 47% in men to − 42% in women, for antidepressants from 
− 18.9% in women to − 14.6% in men, and for respiratory 
drugs from − 38% in women to − 35% in men (Figs. 1a, 2a, 
3a, 4a). When we analysed incidence variation across age 
groups, we found that the highest negative trend was in the 
youngest persons (65–69 years) for antidiabetics (− 57%) 
and for antidepressants (− 35%) and in the oldest ones 
(85 + years) for respiratory drugs and for antihypertensives 
(− 43, − 75%, respectively).

Table 1  Use (DDD/1000 inhabitants) in the whole population and by gender of the first 30 categories with major consumption in 2020 and com-
parison 2020–2019

DDD/1000 inhabitants

Male Female Total

2020 Δ % 20–19 2020 Δ % 20–19 2020 Δ % 20–19

Antihypertensive 1120.0 − 5.4 1039.9 − 4.1 1.074.9 − 4.7
Lipid-lowering agents 348.0 − 0.7 249.5 0.2 292.5 − 0.2
Drugs for peptic ulcer and gastrooesophageal reflux disease 225.1 − 2.7 233.8 − 2.2 230.0 − 2.5
Antiplatelets 267.1 − 4.3 200.7 − 3.6 229.6 − 3.9
Antidiabetics 203.6 − 4.6 143.8 − 4.8 169.9 − 4.6
Drugs for genito-urinary disorders 307.2 − 2.5 0.9 7.5 134.5 − 2.2
Antidepressants 57.4 − 3.4 117.3 − 2.6 91.1 − 2.9
Drugs for osteoporosis 22.1 − 19.7 121.7 − 16.1 78.3 − 16.7
Drugs for asthma and COPD 90.2 − 6.2 63.3 − 5.0 75.1 − 5.6
Anticoagulants 82.6 4.7 66.7 5.2 73.6 5.0
Drugs for eye disorders 68.6 − 5.1 65.4 − 4.8 66.8 − 4.9
Drugs active on the cardiovascular system 73.7 − 9.4 57.3 − 8.8 64.4 − 9.1
Antianaemia preparations 59.1 − 3.2 61.1 − 3.6 60.2 − 3.4
Thyroid drugs 21.0 − 2.8 63.2 − 3.0 44.8 − 3.0
NSAIDs 29.9 − 13.0 42.3 − 13.2 36.9 − 13.2
Drugs for gout 48.6 − 3.9 26.5 − 3.0 36.1 − 3.5
Corticosteroids for systemic use 26.8 − 4.8 27.0 − 5.3 26.9 − 5.1
Anti-parkinsonian drugs 23.0 − 4.6 15.3 − 4.4 18.6 − 4.5
Pain therapy 14.2 − 6.2 21.8 − 5.6 18.5 − 5.8
Antibiotics 19.3 − 22.4 17.8 − 23.4 18.4 − 22.9
Oncological drugs 14.1 − 6.7 16.5 − 2.0 15.5 − 3.9
Antiepileptics 13.9 − 5.2 13.1 − 4.4 13.5 − 4.7
Antihistamines 10.3 − 0.6 13.0 − 1.3 11.8 − 1.0
Intestinal anti-inflammatory 10.3 − 5.0 8.1 − 3.8 9.1 − 4.4
Drugs for dementia 7.2 − 2.1 10.3 − 1.9 9,0 − 2,0
Antipsychotics 6.2 − 2.3 8.3 − 0.2 7,4 − 1,0
Hepatic and biliary therapy 6.1 − 1.7 6.8 − 1.1 6,5 − 1,3
Non-systemic antibiotics 5.0 − 8.6 6.6 − 6.7 5,9 − 7,4
Dermatologic drugs 6.6 − 12.8 3.0 − 13.6 4,5 − 13,0
Sexual hormones and modulators of the genital system 1.2 − 6.3 4.2 − 19.7 2,9 − 17,6
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Discussion

In our analysis, we found that almost all medications had 
a negative percentage variation in DDD/1000 inhabitants 
between 2020 and 2019 except for anticoagulants. However, 
variation varied widely according to age and was highest in 
85 + year-old persons. On the contrary, in the youngest age 
group (65–69 years), the percentage variation in medica-
tion consumption was positive for most drug classes, reach-
ing + 15.8% for anticoagulants. Notably, when we calcu-
lated the incidence of dispensation of four common drug 
classes, i.e. antidiabetics, antihypertensives, antidepressants 
and drugs for chronic pulmonary disease, and its difference 

between 2020 and 2019, we found huge negative variations 
(− 32.8,− 44,− 17 and− 36.9%, respectively).

The impact of COVID-19 pandemic on the worldwide 
population has been dramatic, especially in the older age 
strata. According to the Italian National Health Institute, 
75.000 individuals died because of COVID-19 during 
2020, 10% of all deaths in Italy [14]. Beyond mortality, it is 
already clear that the effects of the pandemic in older per-
sons will include symptoms of long-term COVID in those 
who survived the infection [15] and possibly consequences 
of social isolation and change in care provision.

One implication of the pandemic which has been poorly 
analysed is the observed trend in medication consumption 

Fig. 1  Antidiabetics: DDD/1000 
inhabitants, prevalence and 
incidence: variation 2020–2019. 
(a) By sex, (b) by age

a) By sex

b) By age
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between 2020, when the pandemic initiated, and the pre-
vious years. Reasons for a change in the amount, preva-
lence and incidence of medication use may have several 
explanations; first, the decrease in doses used in 2020 in 
the very old persons may reflect the high mortality in this 
stratum of the population. The mean age of persons who 
died in Italy due to COVID-19 was 80 years (median is 82); 
among all deaths only 1.2% of persons were 50-year-old 
or younger [14]. Further, the mean number of comorbidi-
ties in those who died was 3.7, and 67.7% were affected 
by at least three co-existent diseases [16]. Considering that 
polypharmacy increases with increasing age and with the 

number of co-occurring diseases, it is obvious that the most 
negative variation amount of drug use is found in persons 
aged 80 + years. On the other hand, the maintenance and, for 
some drug classes, the increase in prevalence of dispensa-
tion in the younger adults during 2020 show the ability of 
the national and regional health systems to providing care 
supplies to patients already treated for chronic diseases even 
during the worst months of the pandemic. The only posi-
tive variation in DDD/1000 inhabitants concerns the class 
of anticoagulants. This data is not surprising considering 
that both low-weight heparins and oral direct anticoagulants 
were widely prescribed to treat COVID-19 intrinsic risk of 

Fig. 2  Antihypertensives: 
DDD/1000 inhabitants, preva-
lence and incidence: variation 
2020–2019. (a) By sex, (b) by 
age
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coagulopathy and its consequences, such as deep venous 
thrombosis, even at home [17].

Second, underdispensation of some specific medications 
such as antibiotics and anti-inflammatories may reflect 
a lower rate of infectious diseases due to the widespread 
use of protective devices and self-isolation during lock-
down periods as well as better appropriateness of antibiotic 
prescription for upper respiratory infections. Studies have 
reported a reduction in commonly prescribed antibiotics in 
several countries. A decrease in antibiotic consumption was 
observed in the European Union/European Economic Area-
wide between 2019 and 2020 and it is the largest in Euro-
pean Surveillance of Antimicrobial Consumption Network’s 
two-decade long antimicrobial consumption surveillance 

history [18]. Overall, antibiotic consumption decreased by 
18.3% between 2019 and 2020 and the largest decrease in 
terms of DDD/1,000 inhabitants between 2019 and 2020 
was observed for penicillins [18]. Similar changes in com-
munity antibiotic consumption have been described at the 
national levels: in the adult population of primary care in 
Asturias in the period from March to December 2020, the 
consumption of antibiotics decreased by 28.6% compared to 
the same period in 2019 [19]. Similar data were found in pri-
mary care in Andalusia with the sharpest decline occurring 
in the second quarter of 2020, when the lockdown was more 
extensive [20]. In the USA, significant reductions in mean 
monthly fills of the four most prescribed outpatient agents 
(i.e. amoxicillin, azithromycin, amoxicillin–clavulanate, 

Fig. 3  Asthma and chronic 
obstructive pulmonary disease 
drugs: DDD/1000 inhabitants, 
prevalence and incidence: vari-
ation 2020–2019. (a) By sex, 
(b) by age
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doxycycline) were found in April and persisted through-
out 2020, compared to estimations based on pre-pandemic 
trends [21]. Considering trend in other medication use, in 
a very large study evaluating psychotropic drugs in com-
parison with statins in the 13 weeks before and after the 
first-known COVID-19-related death in California, in con-
trast to continued prescriptions, new fills for psychotropic 
medications were substantially lower than what would have 
been expected based on 2019 rates. Patients were especially 
less likely to fill new prescriptions for benzodiazepines, hyp-
notics, and statins and those aged ≥ 65 years demonstrated 
decreased fills for most medication classes [22].

Finally, when we evaluated the incidence of dispensa-
tion of some common medication classes and its difference 
between 2020 and 2019, we found negative variations in all 
age groups, but especially in the young-old (65–69 years) 
and the very old (85 + years). Different reasons may have 
led to a reduction in the incidence of dispensation accord-
ing to age; on one hand, the lockdown, the lack of social 
support and the fear of going to hospitals may explain the 
phenomenon in persons aged 85 years or older; on the other 
hand, the reduction of screening and diagnostics due to the 
health-care system overload have probably led to a reduction 
of first diagnoses in the young-old. Indeed, the COVID‐19 

Fig. 4  Antidepressants: 
DDD/1000 inhabitants, preva-
lence and incidence: variation 
2020–2019. (a) By sex, (b) by 
age

a)   by sex

b) By age
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pandemic has affected all areas of the health-care system, not 
just infectious disease, and critical care [23]. The first wave 
of COVID‐19 was associated with decreases and delays in 
acute care presentations for cardiovascular diseases such as 
myocardial infarction in the USA and Europe [24]. Primary 
cancer screenings (e.g. low‐dose chest CT, colonoscopies) 
could not be performed without significant risk leading to 
delays in diagnosis. Given health professionals’ reassign-
ment, and reduced operating room capacity, it is likely that 
chemotherapy, radiation therapy and surgical excision of 
tumours were delayed [25]. Further, the COVID-19 pan-
demic prevented some individuals from keeping regular 
medical appointments even in countries with a low infec-
tion risk; in Taiwan the visits of the elderly (≥ 80 years) were 
the most frequent before the COVID-19 pandemic but were 
reduced by 44% [26].

Strengths and limitations

This study has several limitations. Data on reimbursed medi-
cations exclude unfilled prescriptions and non-reimbursed 
medications. This might have led to an underestimation of 
the prevalence and incidence of use and the amount of con-
sumption, although it is important to highlight that in Italy 
medicines proven to be effective for the treatment of acute or 
chronic diseases are covered by NHS and private purchase 
represents less than 30% of the outpatient consumption. It 
is worth noting that oncological drugs in Italy are mostly 
dispensed in the inpatient setting; therefore, data presented 
in this study related to medicines dispensed by community 
pharmacies could not provide a full picture for this category. 
Differences in the use of anti-osteoporotic drugs observed 
can be explained by a change in the prescription regulation, 
occurring at the end of 2019 [27]. Since the data referred 
to prescribed and dispensed medicines, it is not possible to 
evaluate medication adherence and the actual intake of the 
medications by patients, information particularly relevant 
in the management of chronic diseases [28]. Moreover, the 
analysis did not consider medication use during potential 
hospitalization periods of patients, for instance for the treat-
ment of COVID-19. Finally, the annual analysis included 
individuals that had died within the year; however, since 
the analysed data referred to the entire Italian population 
aged 65 years and older, it is unlikely that the difference in 
medications use between 2020 and 2019 might have been 
influenced by the mortality rate. While it is true that the 
pandemic onset was the major acute event characterizing 
the period 2019–2020, there may be unmeasured events 
that may explain medication utilization patterns over time. 
Despite these limitations, our study provides important 
insights into the impact of the pandemic on medication uti-
lization in older people in Italy.

Conclusions

Variation in drug dispensation between 2020 and 2019 is a 
consequence of the COVID-19 pandemic: first, underpre-
scription of some specific drug categories such as antibiot-
ics and anti-inflammatory drugs may reflect a lower rate of 
infectious diseases due to the widespread use of protective 
devices and self-isolation; second, the lockdown, the fear of 
going to hospital and the reduction of screening and diag-
nostics due to health-care system overload may have led to 
a dramatic reduction of first drug prescriptions. The conse-
quences of underdiagnosis and underprescription should be 
a priority of future studies.
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