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Abstract
Background The restrictions introduced to stop the spread of the COVID-19 virus have also had a direct impact 
on people with chronic diseases and especially on diseases to which lifestyles are relevant in their control and 
management, such as diabetes, hypertension, chronic obstructive pulmonary disease (COPD), etc. The purpose of 
this paper is to conduct a longitudinal analysis of new comorbidities, mortality, medication use, and the use of health 
resources in patients with chronic diseases who did not contract COVID-19, comparing the six months before the 
strict lockdown to the 12 months following the end of the strict lockdown.

Method An observational real world data pre-post study of 668,974 people was undertaken. The patients studied 
were over 16 years of age, had been receiving care from the Aragon Health Service (Northeastern Spain), were 
diagnosed with one or more chronic diseases, and had not contracted COVID-19. Sociodemographic, comorbidity, 
pharmacological and health resource use variables were collected during the six months before the onset of the 
lockdown and during the six and 12 months following the end of the lockdown. The comparisons by sex were carried 
out using a Student T-test or chi-squared test to analyse differences.

Results Dyslipidaemia (42.1%) followed by hypertension (35.1%) and anxiety and depression (34.6%) were the 
most prevalent chronic diseases among the study population. 78.% of patients had between one and four chronic 
illnesses. There was a decrease in new diagnoses of other chronic comorbidities in this population and a decrease 
in medications prescribed and the use of health services.  Although women received more diagnoses of chronic 
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Background
In Spain, the population over the age of 74 is set to dou-
ble in the next 40 years, and the dependency rate will rise 
to 89.6% from the current 47.8% [1]. This ageing popula-
tion is associated with an increase in the number of peo-
ple with chronic diseases (osteoarticular, cardiovascular, 
respiratory, mental, neurodegenerative, and cancer), with 
a consequent rise in multimorbidity (two or more con-
current conditions), mortality in the world [2]. In Spain, 
diseases of the circulatory system remained the leading 
cause of death in 2021, with 26.4% of the total (and a rate 
of 251.8 deaths per 100,000 inhabitants), followed by 
tumours, with 25, 2% of the total (and a rate of 240.1) [3]. 
They also significantly impact the daily lives of patients 
and their families, and their management is a challenge 
for society [4–6]. Patients with a higher number of asso-
ciated comorbidities have increased health care and care 
needs compared to those who do not suffer from chronic 
conditions, which is confirmed through their high use of 
health services, especially in primary health care (PHC) 
[7].

When assessing the significant differences between 
the sexes, it is necessary to consider the conditioning of 
being a woman and their role in the family, social func-
tioning, and job expectations. These simultaneous pro-
cesses worsen and limit the health status of women 
alongside the influence of biological, psychological, and 
social factors that condition them [8, 9]. According to the 
Spanish National Institute of Statistics, 68.2% of women 
over 15 years have a chronic disease compared to 60% of 
men. This difference between the sexes is exacerbated in 
those with lower incomes, with 77.5% of women who had 
an income less than 1,050 euros presenting at least one 
chronic disease compared to 65% of men with the same 
level of income, coinciding with what was obtained in our 
results [10].

Around the world, the current COVID-19 pandemic 
has tested people, governments, and health systems’ 
ability to respond and adapt [11]. Its impact on essen-
tial health services has been notable worldwide. These 
services were modified as they were focused on detect-
ing mild cases of the infection, following up on positive 

cases and contact tracing. The World Health Organiza-
tion (WHO) conducted a PULSE survey assessing the 
interruptions to healthcare services. This survey showed 
that most countries (90%) have seen disruption to their 
essential healthcare services since the beginning of the 
pandemic [12]. The saturation of PHC services has inter-
rupted the care of patients with chronic diseases.

Furthermore, to reduce the risk of COVID-19 transmis-
sion, medical appointments were postponed or carried 
out via telephone [13]. This reorientation of health sys-
tems reduced their ability to prevent or control chronic 
diseases that need regular assistance and care, especially 
in PHC [12, 14]. Several studies have been conducted 
that have confirmed the reduction of new diagnoses of 
the most prevalent pathologies, observing a decrease 
in the annual incidence rate for all processes studied in 
2020 except for anxiety disorders. In diseases such as 
hypertension and COPD, the diagnosis rate decreased 
by 50% compared to the previous year. In the case of dia-
betes mellitus, heart failure, cancer, and strokes, it fell by 
approximately 10–15% [15].

The Spanish health system is a mixed system where 
the National Health System, managed by public entities, 
coexists with an extensive private hospital network. This 
high-quality health system guarantees almost universal 
coverage for all residents [16].

Over 70% of the healthcare system is financed by public 
taxes, which is reported to be around 10.7% of the gross 
domestic product [17]. It is common for some Spanish 
residents to have private health insurance to supplement 
public health coverage. In addition, Spain operates with 
a co-payment system for prescription medications. The 
contribution of citizens to pharmaceutical benefits is 
proportional to their level of income [16].

PHC services are the closest to the population and 
comprise the main form of healthcare in which most 
chronic diseases are managed.

Most studies on chronic diseases and COVID-19 have 
investigated the influence of COVID-19 on the progno-
sis of infected patients [18–21]. However, few have anal-
ysed the impact of the pandemic on patients with chronic 
conditions who have not been infected. It is necessary to 

diseases, the number of medications dispensed was lower, but the use of health services was higher. These figures 
were maintained throughout the pandemic.

Conclusion Our results suggest an underdiagnosis of new chronic comorbidities and a decrease in mortality rates 
from causes unrelated to COVID-19 due to the closure of health centres in Aragón (Spain) during the lockdown. This 
trend was exacerbated in women. The underdiagnosis of new chronic comorbidities during confinement can cause 
the disease to worsen, with the consequent increase in symptoms and the worsening of chronic pathologies in 
patients with a severe evolution.
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carry out large-scale studies that provide a longitudinal 
perspective, considering the effects of confinement and 
the consequent health, social, political, and economic 
crises. An example is the retrospective observational 
study of population data linkage in Wales between 2000 
and 2021 [22]. In addition, recent studies mostly have 
cross-sectional designs and small sample sizes and were 
predominantly conducted to analyse data during the first 
wave of COVID-19.

Therefore, this paper aims to study and conduct a lon-
gitudinal analysis of new comorbidities, mortality, the 
medication for chronic pathologies use and the use of 
health and resources of patients with chronic diseases 
in an autonomous community in Southern Europe (Ara-
gon, Spain) who did not contract COVID-19, comparing 
by sex and three-time frames (the six months before the 
start of lockdown, six months after the end of the lock-
down, and from six to twelve months following the end of 
the strict lockdown.

Methods
Design and study population
This research project was a retrospective observational 
study using real-world data (RWD) from three time 
frames (six months pre-pandemic, six months after the 
start of the strict lockdown and from six to 12 months 
following the end of the strict lockdown). There are 
1,122,151 people over 16 years old registered in the 
Autonomous Region of Aragon, in Northeastern Spain, 
with medical records in PHC centres.

In Spain, 16 years is the minimum age for patients to 
be treated by a primary health care physician instead of a 
paediatrician for their usual treatment. This study’s final 
sample was made up of individuals aged over 16 years old 
with an electronic health record in the Aragon Health 

Service, a diagnosis of a chronic illness with a prevalence 
higher than 5% [23], according to the International Clas-
sification of Primary Care (ICPC-2) [24] who did not 
contract COVID-19 evaluated through the data of the 
electronic health record) (n = 668,974 subjects). The exis-
tence of positive COVID-19 diagnostic tests (antigen, 
polymerase chain reaction or serology) was evaluated in 
the electronic health record. Given that the healthcare 
system in Spain is universal, with practically no other pri-
mary healthcare providers, it is considered that the data 
obtained in this study are representative of almost 85% of 
th population who met the study’s inclusion criteria [25].

On March 15 2020, the Spanish Government declared 
a national emergency, limiting mobility and requiring 
the population to stay home until May 3. It was a strict 
lockdown and marked the beginning of the pandemic. 
Data were collected from each individual at different 
periods, including people who had not been infected 
with COVID-19 during this period or previously. The 
baseline measurement was taken six months before the 
lockdown (from September 14, 2019, to March 15 2020)
(n = 662,754). The second measurement was taken in 
the six months following the end of the strict lockdown 
(from May 3 to November 4 2020) (n = 654,954), and the 
third measurement was taken from six to 12 months after 
the lockdown (from November 5 2020 to May 6 2021) 
(n = 649,702). Figure  1A shows the Aragonese popula-
tion as of September 14, 2019 [26], and Fig. 1B shows the 
Aragonese population with some chronic pathology. In 
supplementary 1 are graphs of the study population that 
has not contracted COVID-19 versus those of the same 
age range that have suffered it in the three assessments.

Fig. 1 Aragonese Population Pyramids September 2019
Note A) Total Aragonese population September 2019 [26]; B) Population of sample study at baseline.
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Variables
The variable data were collected from longitudinal elec-
tronic health records from Aragon’s PHC centres. The 
sociodemographic variables included in this study were 
sex, age, and pharmaceutical delivery, which is related to 
the patient’s income (< 18,000 euros/year; between 18,000 
and 100,000 euros/year; >100,000 euros/year); other (free 
prescriptions, mutualist and uninsured) and residence 
defined as semiurban/rural or urban health area (less or 
more than 10,000 inhabitants, respectively). The number 
of deaths in the study population was also considered 
for each measurement period. Comorbidity with other 
chronic diseases was also considered during each period. 
Chronic conditions with a prevalence greater than 5% 
[23] were also included. The chronic diseases consid-
ered included arrhythmias, heart failure, ischaemic heart 
disease, hypertension, dyslipidaemia, obesity, vascular 
disease, cerebrovascular disease, diabetes, chronic bron-
chitis, chronic obstructive pulmonary disease, asthma, 
chronic kidney disease, smoking, alcoholism, insom-
nia, anxiety and depression, autolytic attempt, anaemia, 
neoplasia, dementia, hearing loss, cataracts, and glau-
coma. New diagnoses of these comorbid conditions were 
also collected. Patient medication use over the different 
periods was collected, considering the number of active 
ingredients dispensed by the pharmacy and their cost. It 
was decided to consider the dispensed medication and 
not the prescribed one because some prescribed medi-
cations may not have been dispensed as the patient may 
not have picked them up from the pharmacy. Finally, the 
patient’s use of health and resources during the studied 
time frames was assessed using variables related to the 
use of PHC health and services (number of nurse and 
general practitioner (GP) visits for ordinary or continu-
ous care at health centres or home and the number of 
visits to other health centre professionals such as phys-
iotherapists, midwives, odontostomatologists and social 
workers) and the use of specialised hospital services 
(number of visits to specialised care units at hospital 
number of visits to the accident and emergency depart-
ment (A&E), hospitalisations and admissions to the 
intensive care unit (ICU) as well as the duration of these 
stays).

Statistical analysis
Given the large sample size, parametric statistics were 
used [27]. To determine the characteristics of the popu-
lation in the analysed variables, a descriptive analysis 
of the study variables was carried out using frequencies 
(percentages) to summarise the categorical variables and 
measures of central tendency and dispersion (mean and 
standard deviation) for the continuous variables.

For the study population, mortality due to causes 
other than COVID-19 (as the patients did not contract 

COVID-19) was assessed by calculating the crude mor-
tality rate for each of the three periods. The population 
of Aragon in the middle of each of the three periods was 
used as the denominator.

Differences in medication consumption were assessed 
(number of active ingredients and cost) in the study 
population during each period using a paired samples 
t-test. The mean and standard deviation of each variable 
of health and resources (primary and specialised hos-
pital care) were also calculated. A paired samples t-test 
was used to compare the difference in the mean, too. 
Cochran’s Q was used to evaluate the differences in the 
% of new diagnoses between the three times. When the 
sample size was lower than 100 observations, the Wil-
coxon test was used. This statistical test was used for ana-
lysing ICU variables since the number of observations 
was 15 patients (pre-six months) and 24 patients (six to 
twelve months). The comparisons by sex were calculated 
using a Student T-test or chi-squared test depending on 
the variable (continuous or categorical). All data were 
stored and analysed with databases using IBM SPSS Sta-
tistics software (version 25.0) [28].

Ethical considerations
The Aragón Clinical Research Ethics Committee 
reviewed and approved the studies involving human 
participants. (Protocol code PI20/175, approval date 
May 13 2020). All procedures contributing to this work 
comply with the ethical standards of the Aragon Clinical 
Research Ethics Committee (part of the Government of 
Aragon’s Department of Health) and with the 1975 Hel-
sinki Declaration, revised in 2008. Data were obtained 
from clinical records provided in a non-identifiable for-
mat by the Aragonese Health Service. Written informed 
consent from the participants or their legal guardian/
next of kin was not required to participate in this study 
by the national legislation and the institutional require-
ments (Law 14/2007, of July 3, on Spanish Biomedical 
Research). The European Parliament’s 2016/679 Regu-
lation (EU) and the 3/2018 Spanish Organic Law on the 
Protection of Personal Data and the Guarantee of Digital 
Rights processed, notified and transferred personal data.

Results
On September 14 2019, 732,585 people in Aragon were 
over 16 years old and diagnosed with a chronic pathol-
ogy in their electronic health record. Of these people, 
668,974 did not contract COVID-19 during the first year 
of the pandemic (as of May 6, 2021), which are included 
in the study. Of these patients, 307,823 (46%) were men 
and 361,151 (54%) were women, and the mean age of 
the sample was 56.74 years (SD: 18.48) with an age range 
from 16 to 108 years old. Two-thirds (69.5%) had an 
annual income below 18,000 euros, and more than half 
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(53.2%) resided in urban areas (with more than 10,000 
inhabitants) [Table 1]. Dyslipidaemia (42.1%), followed by 
hypertension (35.1%) and anxiety and depression (34.6%), 
were the most prevalent chronic diseases among the 
patients in the study. 75.2% of patients had between 1 and 
4 chronic illnesses. Depression, anxiety, and anaemia are 
more frequent in women, whereas ischaemic heart dis-
ease, dyslipidaemia, COPD, smoking, and alcoholism are 
more frequent in men. 16% of women have one unique 
chronic disease versus 25% of men. However, 54% of 
women and men have between 2 and 4 chronic diagnoses 
[Table 1].

Regarding new diagnoses of chronic comorbidities, as 
shown in Table 2, there are fewer new diagnoses during 
the first six months and from six to twelve months after 
the lockdown compared to six months before the pan-
demic. A decrease in new diagnoses of chronic comor-
bidities was observed in the last period analysed (from 
six to twelve months).

When comparing gender, a decrease was observed 
in the complete sample of diagnoses as the pandemic 
progressed. New diagnoses of chronic illnesses, which 
are more frequent during the two first periods, were 
COPD in men and depression in women. However, this 

Table 1 Pre-lockdown sociodemographic data and chronic illness in chronic patients uninfected with COVID-19.
Total n = 668,974 Women n = 361,151 Men n = 307,823 P-value

Age, Mean ± SD 56.74 ± 18.48 57.51 ± 18.97 55.83 ± 17.84 < 0.001

Pharmaceutical delivery, N (%) < 0.001
 < 18000 448,684 (67.1) 263,484 (65.4) 185,200 (60.2)

 18000–100000 188209 (28,1) 77950 (21.6) 110259 (35.8)

 > 100000 2907 (0.4) 1093 (0.3) 1814 (0.6)

 Others 39174 (4.4) 18624 (5.2) 10550 (3.4)

Basic health area N (%) < 0.001
 Urban 356107 (53.2) 194275 (53.8) 161832 (52.6)

 Semiurban/Rural 312864 (46.8) 166875 (46.2) 145989 (47.4)

Chronic illness (Yes %), N (%)

 Arrhythmias 40104 (6) 19666 (5.4) 20438 (6.6) < 0.001
 Heart failure 14256 (2.1) 8152 (2.3) 6104 (2.0) < 0.001
 Ischaemic heart disease 28753 (4.3) 9260 (2.6) 19493 (6.3) < 0.001
 Hypertension 234823 (35.1) 122275 (33.9) 112548 (36.6) < 0.001
 Dyslipidaemia 281528 (42.1) 144144 (39.9) 137384 (44.6) < 0.001
 Obesity 85809 (12.8) 49649 (13.7) 36161 (11.7) < 0.001
 Vein/artery disease 17106 (2.6) 7248 (2) 9858 (3.2) < 0.001
 Cerebrovascular disease 27703 (4.1) 13861 (3.8) 13842 (4.5) < 0.001
 Diabetes 82377 (12.3) 36341 (10.1) 46036 (15.0) < 0.001
 Chronic bronchitis 7109 (1.1) 3606 (1) 3503 (1.1) < 0.001
 COPD 22957 (1.1) 6818 (1.9) 16139 (5.2) < 0.001
 Asthma 58949 (8.8) 35159 (9.7) 23790 (7.7) < 0.001
 Chronic kidney disease 34466 (5.2) 19041 (5,3) 15425 (5.0) < 0.001
 Smoking 140076 (20.9) 63082 (17.5) 7699 (25.0) < 0.001
 Alcoholism 10462 (1.6) 1658 (0.5) 8804 (2.9) < 0.001
 Insomnia 86067 (12.9) 51251 (14,2) 34816 (11.3) < 0.001
 Anxiety and depression 231203 (34.6) 156935 (43,5) 74268 (24.1) < 0.001
 Autolytic attempt 2428 (0.4) 1460 (0.4) 968 (0.3) < 0.001
 Anaemia 87604 (13.1) 64178 (17.8) 23426 (7.6) < 0.001
 Neoplasia 163426 (24.4) 97707 (27.1) 65719 (21.3) < 0.001
 Dementia 13558 (2.0) 9412 (2.6) 4146 (1.3) < 0.001
 Hearing loss 47572 (7.1) 14586 (6.8) 22986 (7.5) < 0.001
 Cataracts 58764 (8.8) 34945 (9.7) 23819 (7.7) < 0.001
 Glaucoma 38479 (5.8) 22217 (6.2) 16262 (5.3) < 0.001
Number of chronic illnesses. Mean ± SD 3.12 ± 2.10 3.19 ± 2.17 3.00 ± 1.96 < 0.001
 1, N (%) 139204 (20.8) 60560 (16.8) 78644 (25.5) < 0.001
 2–4, N (%) 363609 (54.4) 195249 (54.1) 168360 (54.7)

 5–9, N (%) 158884 (23.6) 100195 (27.7) 58689 (19.1)

 10 or more, N (%) 7277 (1.2) 5147 (1.4) 2130 (0.7)
SD Standard deviation; COPD Chronic Obstructive Pulmonary Disease. Bold values indicate that the results are statistically significant.
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difference tends to decrease during the time frame from 
six to twelve months following the start of the pandemic. 
Although new diagnoses decrease, some diseases do not 
do so as abruptly as others. (Supplementary 2)

Regarding the mortality rate (excludes COVID-19), as 
shown in Table  3, it is observed. The mortality rate per 
1,000 individuals was higher in men with chronic dis-
eases than in women (p-value: <0.001), except during 
the 6-month post-lockdown period, which was higher 
in women. For both, the mortality rate decreased as the 
pandemic progressed (p-value: <0.001).

About the medications dispensed by the pharmacy, as 
shown in Table  4, there is a slight decrease in both the 
number of active ingredients and cost as the pandemic 
progresses. Regarding gender, although women have a 
more significant number of diagnoses of chronic dis-
eases, the number of medications dispensed is lower.

The use of the study population of health resources 
can be seen in Table  5. Between the six months before 
and after the lockdown, the number of visits to health-
care professionals decreased, except for the number of 
nurse visits at home and GP visits at the health centre or 
via telephone. Between six and twelve months following 

the lockdown, there was a considerable reduction in the 
use of health services, except for the number of visits to 
A&E, which remained stable. The number of hospital 
admissions and the number of days at the ICU increased 
notably. When comparing gender, as shown in Table  6, 
the frequency and percentage of women who used health 
services during the three-time frame were higher than 
for men, except for hospital and ICU admissions, which 
were higher for men.

Discussion
This study analysed the new comorbidities, mortal-
ity, medication for chronic pathologies use and health 
resources of patients with chronic diseases in an auton-
omous community in Southern Europe (Aragon, Spain) 
who did not contract COVID-19. The decrease in the use 
of PHC health services observed in our study as the pan-
demic progresses is a universal phenomenon confirmed 
in different surveillance systems in other places (Europe, 
Australia, and Canada) [29]. Various world governments 
implemented restrictive measures to avoid the collapse of 
health services, focusing on hospital health care and the 
consequent closure of health centres to the population 

Table 2 New diagnoses of other chronic comorbidities in the cohort during the six months before the lockdown, the first six months 
and from six to twelve months after the lockdown
New diagnosis of chronic comorbidities (Yes %), N (%) 6 months be-

fore lockdown 
(n = 662,754)

0–6 months 
after lockdown 
(n = 654,954)

6–12 months 
after lockdown 
(n = 649,702)

Co-
chran’s 
Q test, 
P

Arrhythmias 2965 (0.4) 1864 (0.3) 667 (0.1) < 0.001
Heart failure 1184 (0.2) 924 (0.1) 316 (0.03) < 0.001
Ischaemic heart disease 1914 (0.3) 1483 (0.2) 530 (0.1) < 0.001
Hypertension 3382 (0.5) 2011 (0.3) 956 (0.1) < 0.001
Dyslipidaemia 4707 (0.7) 2741 (0.4) 1105 (0.2) < 0.001
Obesity 1269 (0.2) 512 (0.1) 204 (0.05) < 0.001
Vein/artery disease 683 (0.1) 391 (0.05) 167 (0.02) < 0.001
Cerebrovascular disease 1588 (0.2) 1349 (0.2) 436 (0.06) < 0.001
Diabetes 1709 (0.3) 1181 (0.2) 560 (0.1) < 0.001
Chronic bronchitis 273 (0.04) 132 (0.02) 43 (0.006) < 0.001
COPD 723 (0.1) 230 (0.03) 82 (0.01) < 0.001
Asthma 653 (0.09) 318 (0.04) 71 (0.01) < 0.001
Chronic kidney disease 2469 (0.4) 2022 (0.3) 646 (0.1) < 0.001
Smoking 3208 (0.47) 914 (0.13) 285 (0.04) < 0.001
Alcoholism 316 (0.04) 238 (0.03) 63 (0.009) < 0.001
Insomnia 4539 (0.7) 3427 (0.5) 1107 (0.2) < 0.001
Anxiety and depression 10,549 (1.6) 9287 (1.4) 1807 (0.3) < 0.001
Autolytic attempt 170 (0.02) 149 (0.02) 72 (0.01) < 0.001
Anaemia 4458 (0.7) 3309 (0.5) 1083 (0.2) < 0.001
Neoplasia 9817 (1.46) 6545 (1.0) 2048 (0.3) < 0.001
Dementia 1328 (0.2) 1075 (0.2) 356 (0.05) < 0.001
Hearing loss 2238 (0.3) 1177 (0.2) 393 (0.05) < 0.001
Cataracts 3691 (0.6) 2360 (0.4) 733 (0.1) < 0.001
Glaucoma 1042 (0.15) 496 (0.07) 224 (0.03) < 0.001
Bold values indicate that the results are statistically significant.
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[30] With the closure of health centres during lockdown 
for face-to-face activities, standard follow-up visits for 
chronic pathologies or new diagnoses of these (analyt-
ics, examinations), a decrease of up to 50% in new diag-
noses for some chronic pathologies such as hypertension 
and COPD concerning data from previous years, which 
coincides with the findings of this study [15, 31]. The only 
activity maintained in some cases was urgent care (acute 
care, treatment, control of anticoagulants, etc.). Thus, 
there was no exacerbated decrease in new urgent diag-
noses such as strokes, heart attacks, etc. [15, 31]. How-
ever, a reduction in care and new stroke diagnoses have 
been observed in different countries, similar to what was 
obtained in our results [32, 33]. In addition, the reduc-
tion in the use of emergency services may be related to 
the fear of patients of possible contamination related to 
SARS-CoV-2 if they are transported to the hospital [34]. 
However, the decrease in the control of patients with 
chronic conditions during confinement led to a lack of 
follow-up sessions and the prevention of the disease 
worsening, with a consequent increase in symptoms and 
the aggravation of the chronic pathologies of the patients 
with a severe evolution, for which a referral and hospital 
admission was required following the lockdown [15, 31, 
35].

A recent study by Lear-Claveras et al. carried out in 
a population with hypertension, showed a decrease in 
the use of services, worsening symptoms, and clini-
cal parameters [36]. A possible longer diagnostic and 
therapeutic delay of other severe and emerging pathol-
ogies during the pandemic in women, or worse con-
trol and follow-up of underlying chronic diseases, may 
be associated with a decrease in mortality rates from 
other causes during this period. The data verified by 
the Spanish National Institute of Statistics from 2019 
to 2020 are consistent with the trend observed in our 
study regarding gender and sex, particularly in the 
causes of mortality not due to COVID-19 [37]. The 
rates of mortality decrease as the pandemic contin-
ues (both in women and men) but are lower in women 
than in men, except in the time frame from zero to 
six months post-lockdown. However, these find-
ings do not correlate with previous studies reporting 
a higher mortality rate [not caused by COVID-19] in 
women during the first wave. However, they report 
a higher rate in women during the post-lockdown 
period [38]. The UK national reports confirm this sig-
nificant decrease in non-COVID-19-related mortality 
rates. The most considerable reductions in percentage 
terms are deaths from influenza/pneumonia (48%) and 
chronic lung disease (25%). These reductions are due 
in large part to the lower prevalence of infectious dis-
eases as a result of social distancing and mask-wearing 
[39].Ta
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There is evidence of lockdown’s impact on clinical 
variables in specific chronic pathologies, such as dia-
betes or arterial hypertension. Still, the set of chronic 
diseases was not considered from a gender perspective 
[40, 41]. In a recent report from the Spanish Ministry 
of Equality, as shown by our results, they reveal that 
women go to health services more frequently than 
men. This may be due to greater longevity and a high 
rate of comorbidities in women. In addition, women 
are not only frequenters of health services for their 
health but also because of the increased presence of 
women as caregivers of the elderly or sick [42].

Currently, the number of studies conducted to 
observe the impact of the COVID-19 contagion in 
patients with persistent comorbidities is rising [43–
45]. In contrast, our large-scale longitudinal study was 
conducted on a demographic with chronic diseases 
whom COVID-19 had not infected.

Our study has some limitations. In the first instance, 
the large sample size in this study means that minor 
variations are statistically significant, no matter how 
insignificant. Therefore, it is necessary to be careful 
when interpreting the results and observing the data 
obtained within the logic.

Secondly, our study carried out a longitudinal 
follow-up of up to one year. Still, it is necessary to 
conduct more long-term studies since, due to the satu-
ration of PHC consultations or the fear of contagion 
from chronically ill patients, these new diagnoses and 
consequences present a posteriori.

Thirdly, we do not know whether the electronic 
health record of the patients included the date of the 
diagnosis of their chronic pathology, and, therefore, 
we do not know its course and severity nor the con-
sequent need for the number of visits required for its 
control. Also, it is essential to consider that the data 
is collected from the electronic record of primary 
health care, so it may be that the records made from 
the emergency room or hospital have not been com-
piled with the same diagnostic labelling system as from 
PHC.

Lastly, this study did not include self-reported data 
on lifestyle habits and self-perceived control of symp-
toms maintained by the study population during the 
months of lockdown.

Before the pandemic, public health initiatives con-
centrated on streamlining the healthcare system’s 
coordination and offering recommendations for man-
aging chronic illnesses and lifestyle variables. How-
ever, given the unprecedented situation brought on 
by the COVID-19 pandemic, structural changes to the 
health systems—including the one in Spain—may be 
necessary to give priority to actions aimed at better-
ing the management of chronic care, addressing the Ta
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fundamental needs of patients with chronic illnesses, 
and reducing the potentially disastrous effects of the 
COVID-19 outbreak on particularly vulnerable indi-
viduals. The PHC serves as the population’s nearest 
community health resource and the entrance to the 
healthcare system. Therefore, epidemiological analysis 
using real-world data (RWD), such as data from PHC 
records, provides results related to decision-making 
from a healthcare perspective.

Conclusion
This study showed an underdiagnosis of new chronic 
comorbidities and a decrease in mortality rates unre-
lated to COVID-19 due to the closure of health centres 
in Aragón (Spain) during the lockdown. Sex influences 
this tendency, which is more exacerbated in women. 
In addition, a decrease in the prescription of medica-
tions and the use of PHC services was evidenced as 

the pandemic progressed. The underdiagnosis and the 
reduction in control of patients with chronic diseases 
during lockdown can worsen the condition, with the 
consequent increase in symptoms and the worsening 
of chronic pathologies of patients with a severe evolu-
tion. Structural changes are needed in healthcare sys-
tems to prioritise actions aimed at improving chronic 
care management, addressing the fundamental needs 
of chronically ill patients, and decreasing the poten-
tially disastrous effects of the COVID-19 outbreak on 
particularly vulnerable people.

Table 5 Comparations by sex of the number of health services during six months before the pandemic’s beginning, six months after 
the lockdown, and six to twelve months after the lockdown

Differences 6 months before − 6 months after 
lockdown (N = 654,954) 

Difference 0–6 and 6–12 months after 
lockdown
(N = 649,702)

Six months 
before
Mean ± SD

0–6 months 
after 
lockdown
Mean ± SD

N p-value 0–6 months 
after 
lockdown
Mean ± SD

6–12 
months after 
lockdown
Mean ± SD

N p-value

No. of visits Nursing,

 At health centre or by telephone (ordinary 
care)

4.01 ± 4.68 3.51 ± 4.20 215247 < 0.001 3.84 ± 4.46 3.55 ± 3.92 182840 < 0.001

 At home (ordinary care) 6.66 ± 9.86 6.17 ± 9.43 15422 < 0.001 4.83 ± 8.07 3.81 ± 7.69 24735 < 0.001
 At health centre (continuous care) 2.01 ± 2.76 1.76 ± 2.43 14046 < 0.001 2.04 ± 2.97 1.77 ± 2.43 12442 < 0.001
 At home (continuous care) 2.21 ± 3.17 2.29 ± 4.92 1981 < 0.001 2.30 ± 5.23 1.69 ± 3.7 2563 < 0.001
No. of visits General practitioner
 At health centre or by telephone (ordinary 
care)

4.81 ± 4.33 4.90 ± 4.73 420597 < 0.001 5.03 ± 4.81 4.56 ± 4.1 395165 < 0.001

 At home (ordinary care) 3.26 ± 3.43 2.56 ± 2.79 3892 < 0.001 1.84 ± 1.99 0.98 ± 2.11 19978 < 0.001
 At health centre (continuous care) 1.81 ± 1.70 1.76 ± 1.83 34347 < 0.001 2.05 ± 2.29 1.73 ± 1.6 29544 < 0.001
 At home (continuous care) 1.72 ± 1.42 1.35 ± 0.63 2199 < 0.001 1.43 ± 0.74 0.86 ± 1.25 3211 < 0.001
No. of visits to other professionals
 Physiotherapist 6.32 ± 6.66 4.31 ± 4.91 2358 < 0.001 4.54 ± 5.05 3.40 ± 4.77 3444 < 0.001
 Midwife 3.15 ± 3.53 3.46 ± 3.47 4523 < 0.001 3.08 ± 3.11 2.96 ± 3.38 5540 0.023
 Dentist 2.04 ± 1.59 2.18 ± 1.57 1550 < 0.001 2.14 ± 1.57 1.26 ± 1.52 2001 0.007
 Social worker 2.60 ± 2.67 3.04 ± 3.45 1616 < 0.001 2.98 ± 3.53 2.28 ± 3.14 2127 < 0.001
No. of visits to Specialised care
 First consultation 1.43 ± 0.81 1.49 ± 0.88 15195 < 0.001 1.46 ± 0.85 0.55 ± 0.84 37795 < 0.001
 Successive consultations 2.55 ± 2.18 2.49 ± 2.31 126843 < 0.001 2.58 ± 2.38 2.25 ± 2.14 118422 < 0.001
No. of visits to the emergency department 1.73 ± 1.41 1.64 ± 1.31 23950 < 0.001 1.67 ± 1.36 1.66 ± 1.28 19970 0.587

Hospital
 No. of admissions 1.25 ± 0.65 0.23 ± 0.64 27239 < 0.001 0.27 ± 0.69 1.27 ± 0.65 27529 < 0.001
 No. of days stay 22.62 ± 158.71 21.69 ± 156.14 4339 0.034 18.03 ± 80.77 22.35 ± 124.33 5292 0.001
ICU
 No. of admissions 1 ± 0 1.06 ± 0.25 15 0.317 1.04 ± 0.20 1 ± 0 24 0.317

 No. of days stay 65.26 ± 64.17 57.20 ± 64.08 15 0.575 31.50 ± 22.72 41.91 ± 30.30 24 0.014
No. Number; SD Standard deviation; ICU Intensive care unit; Bold values indicate statistically significant results.
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pandemic, six months after the lockdown, and six to twelve months after the lockdown

6 months before the lockdown
(n = 662,754),

0–6 months after lockdown
(N = 654,954)

6–12 months after lockdown
(N = 649,702)

Men, N (%)
N = 304,744

Women, N 
(%)
N = 358,010

P-value Men, N (%)
N = 300,984

Women, N 
(%)
N = 353,970

P-value Men, N (%)
N = 298,347

Women, N 
(%)
N = 351,355

P-value

Nursing visit (Yes %)

At health centre 
or by telephone 
(ordinary care)

139,132 
(45.2)

177,055 (49.0) < 0.001 137,074 
(44.5)

175,134 (48.5) < 0.001 118,908
(38.6)

154,526 (42.8) < 0.001

At home (ordi-
nary care)

11,155 (3.6) 19,895 (5.5) < 0.001 12,059 (3.9) 21,257 (5.9) < 0.001 9549 (3.1) 16,764 (4.6) < 0.001

At health centre
(continuous care)

30,796 (10.0) 39,699 (11.0) < 0.001 23,436
(7.6)

27,795
(7.7)

0.205 21,849
(7.1)

26,623
(7.4)

< 0.001

At home (con-
tinuous care)

4871 (1.6) 6833 (1.9) < 0.001 3803 (1.2) 5125 (1.4) < 0.001 3479 (1.1) 4661 (1.3) < 0.001

General practitioner (Yes %)

At health centre 
or by telephone 
(ordinary care)

224,507
(72.9)

294,224
(81.5)

< 0.001 210,049
(68.2)

278,392 (77.1) < 0.001 201,956
(65.6)

271,690 (75.2) < 0.001

At home (ordi-
nary care)

11,692 (3.8) 20,487 (5.7) < 0.001 8696 (2.8) 15,161 (4.2) < 0.001 7907 (2.6) 13,619 (3.8) < 0.001

At health centre
(continuous care)
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At home (con-
tinuous care)
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Visit to other professionals (Yes %)

Physiotherapist 4468 (1.5) 9892 (2.7) < 0.001 3349 (1.1) 7313 (2.0) < 0.001 3816 (1.2) 8264 (2.3) < 0.001
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First consultation 30,339 (9.9) 39,903 (11.0) < 0.001 22,923 (7.4) 31,795 (8.8) < 0.001 25,476 (8.3) 34,685 (9.6) < 0.001
Successive 
consultations

94,016 (30.5) 126,321
(35.0)

< 0.001 79,674 (25.9) 105,922 (29.3) < 0.001 77,998 (25.3) 105,603 (29.2) < 0.001

Visit to the emergency 
department (Yes %)

45,077 (14.6) 59,322
(16.4)

< 0.001 33,174 (10.8) 43,314 (12.0) < 0.001 32,627 (10.6) 43,598 (12.1) < 0.001

Hospital admissions 
(Yes %)

13,167 (4.3) 14,072 (3.9) < 0.001 13,223 (4.3) 14,232 (3.9) < 0.001 13,232 (4.3) 14,297 (4.0) < 0.001

ICU admissions (Yes %) 553 (0.2) 410 (0.1) < 0.001 400 (0.12) 251 (0.07) < 0.001 310 (0.10) 182 (0.05) < 0.001
ICU Intensive care unit. Bold values indicate that the results are statistically significant.

https://doi.org/10.1186/s12913-023-10158-7
https://doi.org/10.1186/s12913-023-10158-7


Page 11 of 12Mahuela et al. BMC Health Services Research         (2023) 23:1364 

Funding
This work was supported by Aragonese Primary Care Research Group (GAIAP, 
B21_23R), which is part of the Department of Innovation, Research and 
University at the Government of Aragón (Spain) and the Institute for Health 
Research Aragon (IIS Aragon). The funders have no role in study design, data 
collection and analysis, publication decision or manuscript preparation. The 
funding organisation will audit trial conduct once a year.

Data Availability
The datasets and materials used and/or analysed during the current study are 
available from the corresponding author upon reasonable request.

Declarations

Competing interests
The authors declare no competing interests.

Ethics approval and consent to participate
The study was conducted according to the guidelines of the Declaration 
of Helsinki. The Aragón Clinical Research Ethics Committee reviewed and 
approved the studies involving human participants. (Protocol code PI20/175, 
approval date May 13 2020). Written informed consent from the participants 
or their legal guardian/next of kin was not required to participate in this study 
by the national legislation and the institutional requirements (Law 14/2007, of 
July 3, on Spanish Biomedical Research).

Consent for publication
Not applicable because the data are anonymous, and there are no individual 
images.

Author details
1Institute for Health Research Aragon (IISAragon), Zaragoza, Spain
2Aragones Group of Research in Primary Health Care (GAIAP), Zaragoza, 
Spain
3Department of Psychology and Sociology, University of Zaragoza, 
Zaragoza, Spain
4Department of Medicine, University of Zaragoza, Zaragoza, Spain

Received: 23 August 2022 / Accepted: 16 October 2023

References
1. Instituto Nacional de Estadística. Proyección de la Población de España a 

Largo Plazo (2009–2049). 2009.
2. Mounce LTA, Campbell JL, Henley WE, Tejerina Arreal MC, Porter I, Valderas 

JM. Predicting Incident Multimorbidity the Annals of Family Medicine. 
2018;16:322–9.

3. Spanish National Statistics Institute. Deaths by Cause of Death-Year 2021 
(definitive data) and first semester 2022 (provisional data). Madrid; 2022.

4. Kessler RC, Aguilar-Gaxiola S, Alonso J, Chatterji S, Lee S, Ormel J, et al. The 
global burden of mental disorders: an update from the WHO World Mental 
Health (WMH) surveys. Epidemiol Psichiatr Soc. 2009;18:23–33.

5. O’Neil A, Jacka FN, Quirk SE, Cocker F, Taylor CB, Oldenburg B, et al. A shared 
framework for the common mental disorders and non-communicable Dis-
eases: key considerations for Disease prevention and control. BMC Psychiatry. 
2015;15:15.

6. World Health Organization. Global status report on noncommunicable 
Diseases 2014. Geneva; 2014.

7. Glynn LG, Valderas JM, Healy P, Burke E, Newell J, Gillespie P, et al. The 
prevalence of multimorbidity in primary care and its effect on health care 
utilisation and cost. Fam Pract. 2011;28:516–23.

8. Covarrubias Feregrino A. Poder, normas sociales y desigualdad de las 
mujeres en El Hogar. Nóesis Revista De Ciencias Sociales Y Humanidades. 
2018;27:140–58.

9. González Cárdenas LT. Calidad De vida relacionada con la salud en mujeres 
de edad mediana. La Habana Cuba. 2014–9. 2021.

10. Instituto Nacional de Estadística. Encuesta nacional de Salud de España 2017. 
Madrid; 2017.

11. Barone MTU, Villarroel D, de Luca PV, Harnik SB, Lima BL, de Wieselberg S. 
COVID-19 impact on people with Diabetes in South and Central America 
(SACA region). Diabetes Res Clin Pract. 2020;166:108301.

12. World Health Organization. Pulse survey on continuity of essential health 
services during the COVID-19 pandemic. Geneva; 2020.

13. Vidal-Alaball J, Acosta-Roja R, Pastor Hernández N, Sanchez Luque U, Mor-
rison D, Narejos Pérez S, et al. Telemedicine in the face of the COVID-19 
pandemic. Aten Primaria. 2020;52:418–22.

14. Barrio Cortes J, Suárez Fernández C, Bandeira De Oliveira M, Beca Martínez 
MT, Lozano Hernández C. Del Cura González I. Utilización De Los Servicios De 
Salud De Atención Primaria en Los pacientes crónicos según nivel de riesgo. 
Rev Esp Salud Publica. 2019;93:1–15.

15. del Cura-González I, Polentinos-Castro E, Fontán-Vela M, López-Rodríguez 
JA, Martín-Fernández J. ¿Qué hemos dejado de atender por la COVID-19? 
Diagnósticos perdidos y seguimientos demorados. Informe SESPAS 2022. Gac 
Sanit. 2022;36:36–43.

16. Ministerio de Sanidad. Gobierno de España. Sistema Nacional de Salud. 2023. 
https://www.sanidad.gob.es/organizacion/sns/home.htm. Accessed April 29 
2023.

17. European Union. Healthcare expenditure statistics. 2023. https://ec.europa.
eu/eurostat/statistics-explained/index.php?title=Healthcare_expenditure_
statistics#Healthcare_expenditure. Accessed July 3 2023.

18. Borobia A, Carcas A, Arnalich F, Álvarez-Sala R, Monserrat-Villatoro J, Quintana 
M, et al. A cohort of patients with COVID-19 in a major Teaching Hospital in 
Europe. J Clin Med. 2020;9:1733.

19. Li Y, Ashcroft T, Chung A, Dighero I, Dozier M, Horne M, et al. Risk factors for 
poor outcomes in hospitalised COVID-19 patients: a systematic review and 
meta-analysis. J Glob Health. 2021;11:10001.

20. Marcos M, Belhassen-García M, Sánchez-Puente A, Sampedro-Gomez J, Azi-
beiro R, Dorado-Díaz P-I, et al. Development of a severity of Disease score and 
classification model by machine learning for hospitalised COVID-19 patients. 
PLoS ONE. 2021;16:e0240200.

21. Navaratnam AV, Gray WK, Day J, Wendon J, Briggs TWR. Patient factors and 
temporal trends associated with COVID-19 in-hospital mortality in England: 
an observational study using administrative data. Lancet Respir Med. 
2021;9:397–406.

22. Qi C, Osborne T, Bailey R, Cooper A, Hollinghurst JP, Akbari A, et al. Impact of 
COVID-19 pandemic on incidence of long-term conditions in Wales: a popu-
lation data linkage study using primary and secondary care health records. Br 
J Gen Pract. 2023;73:e332–9.

23. Calderón-Larrañaga A, Vetrano DL, Onder G, Gimeno-Feliu LA, Coscollar-
Santaliestra C, Carfí A et al. Assessing and measuring chronic multimorbidity 
in the older Population: a proposal for its Operationalisation. J Gerontol A Biol 
Sci Med Sci. 2016;:glw233.

24. Comité Internacional de la Clasificación de la WONCA. Clasificación Interna-
cional de la Atención Primaria (CIAP-2). 2nd edition. Barcelona: Masson; 1999.

25. Government of Aragon. Health and Safety. Opendata Aragón. 2023. https://
transparencia.aragon.es/content/salud-y-sanidad. Accessed April 11 2023.

26. Government of Aragon. Aragonese Institute of Statistics (IAEST). 2022. 
https://www.aragon.es/-/demografia-y-poblacion. Accessed August 31 2022.

27. Lubin Pigouche P, Maciá Antón MA, Rubio, de Lemus P. Mathematical psy-
chology. 3rd edition. Madrid; 2005.

28. IBM Corp. IBM SPSS Statistics for Windows, Version 25.0. 2017.
29. Thornton J. Covid-19: A&E visits in England fall by 25% in week after lock-

down. BMJ. 2020;:m1401.
30. Iparraguirre ST, Álvarez RM. La semFYC Y La Medicina De Familia en tiempos 

del coronavirus. Aten Primaria. 2020;52:291–3.
31. Martinez CB, Badia JG, Roca JM. ¿Y La Atención Primaria Durante La Pan-

demia? Aten Primaria. 2020;52:598–9.
32. Rudilosso S, Laredo C, Vera V, Vargas M, Renú A, Llull L, et al. Acute Stroke Care 

is at risk in the era of COVID-19. Stroke. 2020;51:1991–5.
33. Aguiar de Sousa D, Sandset EC, Elkind MSV. The curious case of the missing 

strokes during the COVID-19 pandemic. Stroke. 2020;51:1921–3.
34. Vuilleumier S, Spichiger T, Dénéréaz S, Fiorentino A. Not only COVID-19 

Disease impacts ambulance emergency demands but also lockdowns and 
quarantines. BMC Emerg Med. 2023;23:4.

35. Health N, Gálvez Sierra M, Rueda Y, Gomariz V. Estudio del impacto de Covid-
19 en las personas con enfermedad o trastorno crónico. Madrid; 2021.

36. Lear-Claveras A, Oliván-Blázquez B, Clavería A, Couso-Viana S, Puente-Come-
saña J, Magallón Botaya R. Sex differences in clinical parameters, pharmaco-
logical and Health-Resource utilization in a Population with Hypertension 
without a diagnosis of COVID-19. Int J Public Health. 2022;67.

https://www.sanidad.gob.es/organizacion/sns/home.htm
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Healthcare_expenditure_statistics#Healthcare_expenditure
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Healthcare_expenditure_statistics#Healthcare_expenditure
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Healthcare_expenditure_statistics#Healthcare_expenditure
https://transparencia.aragon.es/content/salud-y-sanidad
https://transparencia.aragon.es/content/salud-y-sanidad
https://www.aragon.es/-/demografia-y-poblacion


Page 12 of 12Mahuela et al. BMC Health Services Research         (2023) 23:1364 

37. Instituto Nacional de Estadística. Defunciones según la causa de muerte. Año 
2020. 2020. https://www.ine.es/dyngs/INEbase/es/operacion.htm?c=Estadisti
ca_C&cid=1254736176780&menu=ultiDatos&idp=1254735573175. Accessed 
July 23 2022.

38. Martín U, Bacigalupe A, Jiménez Carrillo M. COVID-19 y género: certezas e 
incertidumbres en la monitori-zación de la pandemia. Rev Esp Salud Publica. 
2021;95:1–11.

39. Office for National Statistics UK. Monthly mortality analysis, England and 
Wales. 2023.

40. Muñoz Castaño M, Basarte Gaspar L, Salcedo Ruiz P, Santos Marroquín J. 
González Torralba De Suso M. Influencia Del confinamiento domiciliario 
en pacientes con hipertensión arterial y Diabetes Mellitus tipo 2. RIdEC. 
2021;14:42–9.

41. Verma A, Rajput R, Verma S, Balania VKB, Jangra B. Impact of lockdown in 
COVID 19 on glycemic control in patients with type 1 Diabetes Mellitus. Dia-
betes & Metabolic Syndrome: Clinical Research & Reviews. 2020;14:1213–6.

42. Morillas González M, Valls-Llobet C, Arrufat Gallen V, Gil Tomás M et al. Freixas 
Farré A, Garrigues Giménez A,. Salud y género. In_Mujeres. 2022;:1–88.

43. Koyyada R, Nagalla B, Tummala A, Singh AD, Patnam S, Barigala R, et al. Preva-
lence and impact of Preexisting comorbidities on overall clinical outcomes of 
hospitalized COVID-19 patients. Biomed Res Int. 2022;2022:1–12.

44. Ajebli M, Amssayef A, Akdad M, Algharrass Y, Babakhouya A, Ghanimi D, et 
al. Chronic Diseases and COVID-19: a review. Endocr Metab Immune Disord 
Drug Targets. 2021;21:1781–803.

45. Yang J, Zheng Y, Gou X, Pu K, Chen Z, Guo Q, et al. Prevalence of comorbidi-
ties and its effects in patients infected with SARS-CoV-2: a systematic review 
and meta-analysis. Int J Infect Dis. 2020;94:91–5.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 

https://www.ine.es/dyngs/INEbase/es/operacion.htm?c=Estadistica_C&cid=1254736176780&menu=ultiDatos&idp=1254735573175
https://www.ine.es/dyngs/INEbase/es/operacion.htm?c=Estadistica_C&cid=1254736176780&menu=ultiDatos&idp=1254735573175

	Use of health services and medication use, new comorbidities, and mortality in patients with chronic diseases who did not contract COVID-19 during the first year of the pandemic: a retrospective study and comparison by sex
	Abstract
	Background
	Methods
	Design and study population
	Variables
	Statistical analysis
	Ethical considerations

	Results
	Discussion
	Conclusion
	References


