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OBJECTIVES: This study investigated the associations of chronic diseases with changes in lifestyle and health behaviours in
older people following the coronavirus disease 2019 (COVID-19) lockdown in Spain and compared the differences in changes
over time.

METHODS: 1,092 participants (80.3+5.6 years; 66.5% female) from 2 Spanish cohorts were included. Telephone-based ques-
tionnaires were conducted to evaluate lifestyle and health risk behaviours at the end of lockdown and 7 months post-lockdown.
Participants were classified as having physician-diagnosed chronic diseases based on self-reported data. Cox proportional mod-
els adjusted for major confounders were used.

RESULTS: Compared to those without the corresponding chronic diseases, older people with hypertension were less likely to
report increased alcohol consumption (hazard ratio [HR], 0.73; 95% confidence interval [CI], 0.55 to 0.99). Pulmonary diseases
were associated with lower risks of increased sedentary time (HR, 0.58; 95% CI, 0.39 to 0.86) and worsened sleep quality (HR,
0.56; 95% CI, 0.36 to 0.87), while cardiovascular diseases were associated with a lower risk of decreased sedentary time (HR,
0.58; 95% CI, 0.38 to 0.88). Depression was linked to a higher likelihood of improved diet quality (HR, 1.53; 95% CI, 1.00 to
2.36). Cancer pacients were less likely to have worsened sleep quality (HR, 0.44; 95% CI, 0.22 to 0.89) but more likely to have re-
duced their frequency of social contact (HR, 2.05; 95% CI, 1.05 to 3.99).

CONCLUSIONS: Older people with chronic diseases showed beneficial changes in lifestyle and health risk behaviours after the
COVID-19 lockdown. In particular, older people with hypertension, pulmonary disease, and cancer tended to make beneficial

lifestyle and health behaviour changes. However, older people with cardiovascular disease and depression engaged in more
health risk behaviours.

KEY WORDS: Chronic diseases, Ageing, Sedentary time, Anxiety, Quality of life

Correspondence: Ignacio Ara This article is available from: https://e-epih.org/
GENUD-Toledo Research Group, Universidad de Castilla-La Mancha, €9 This is an open-access article distributed under the terms of the Creative
Carlos lll, s/n, 45071, Toledo, Spain Commons Attribution License (https://creativecommons.org/licenses/by/4.0/),
E-mail: Ignacio.ara@uclm.es which permits unrestricted use, distribution, and reproduction in any medium,
*Rodriguez-Gomez & Sanchez-Martin contributed equally to this provided the original work is properly cited.

work as joint first authors. (© 2022, Korean Society of Epidemiology

Received: Oct 14, 2021 / Accepted: Feb 21, 2022 / Published: Feb 21, 2022

www.e-epih.org | 1



http://crossmark.crossref.org/dialog/?doi=10.4178/epih.e2022026&domain=pdf&date_stamp=2022-06-11

Epidemiol Health 2022;44:2022026

Epidemiology
and Health

epiH

INTRODUCTION

The coronavirus disease 2019 (COVID-19) pandemic has forced
many national governments to implement social distancing meas-
ures. On March 15, 2020, the government of Spain approved a strict
lockdown period to fight the spread of the virus, during which the
population was instructed to stay at home, with only outings for
basic necessities such as shopping or going to the hospital being
permitted [1]. Starting on May 2, 2020, some restrictions were
gradually lifted to return to the “new normal,” beginning with
permission to leave the house to exercise or walk, and on June 23,
2020, the strong recommendation to avoid personal contact was
lifted [2]. Nevertheless, since the lockdown period required radical
changes in lifestyle among the population that interrupted normal
daily activities [3], adverse health effects could also be expected.
A lockdown could therefore result in an increased prevalence of
health risk behaviours [4-6] and potentially have a long-term neg-
ative health impact on people with non-communicable diseases
[7]. Therefore, this situation is particularly relevant and concern-
ing for people with comorbidities, for whom physical activity, nu-
trition, cognitive training, and management of metabolic and vas-
cular risk factors are essential for controlling symptoms and re-
ducing the incidence of chronic diseases [8,9]. Since most older
people have comorbidities, they are considered vulnerable to lock-
down measures [10,11]. Nonetheless, to our knowledge, no stud-
ies have yet examined the effects of this lockdown on health risk
behaviours during the return to the “new normal” among older
people with various chronic diseases, even though lockdowns
could jeopardise the sustainability of healthcare systems by wors-
ening the condition of this specific population [7].

Thus, the main aim of this study was to assess the associations
of hypertension, musculoskeletal disease, pulmonary disease, car-
diovascular disease (CVD), depression, and cancer with the life-
style and health behaviours of older people in Spain following the
strict 2-month lockdown compared to older people without those
chronic diseases. In addition, the secondary aim was to evaluate
the differences in these changes from the time of the lockdown
until the return to the “new normal”

MATERIALS AND METHODS

Study design and cohorts

A new COVID-19 sub-cohort based on 2 different Spanish pro-
spective cohorts was created for this study. First, the Toledo Study
for Healthy Ageing (TSHA) was a prospective study of communi-
ty-dwelling individuals aged > 65 years from the province of To-
ledo that was conducted across 3 waves between 2006 and 2009,
2011 and 2013, and 2016 and 2017. Second, the elderly EXERNET
multi-center study included non-institutionalised individuals aged
> 65 years recruited in Aragon, Castilla-La Mancha, Cadiz, and
Madrid. This study was also conducted across 3 waves around the
same time, from 2008 to 2009, 2011 to 2012, and 2016 to 2017.

For this prospective study, baseline data were collected between
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April 28 and June 30, 2020, while follow-up was conducted in
December 2020. First, a total of 2,982 participants were recruited
from both cohorts (TSHA and EXERNET). Of these participants,
589 individuals could not be contacted, 605 declined to partici-
pate, and 1,788 agreed to participate (938 from TSHA and 850
from EXERNET; 63% total response rate). After follow-up, 217
individuals could not be contacted, 324 refused to participate, and
1,247 agreed to participate (688 from TSHA and 559 from EXER-
NET; 70% total response rate). Finally, 1,092 participants com-
pleted the second assessment (66.5% of whom were females) and
were included in the analyses after excluding those who had been
infected with COVID-19. Thus, this sub-cohort included subjects
who had been examined during the COVID-19 lockdown in
Spain and 8-month after the lockdown.

Outcomes and exposure variables

The participants completed a telephone-based structured inter-
view to collect data on health behaviours, mental and physical
health, and their potential determinants, including demographic
and social variables at baseline and follow-up. The outcomes were
health risk factors and lifestyle changes that may have been affect-
ed by lockdown. The particular outcomes in the present study
were changes in alcohol consumption, diet quality (based on the
14-point Mediterranean Diet Adherence Screener Questionnaire)
[12], weight, total minutes of daily sedentary time (watching TV,
using electronic devices, reading, listening to music, napping, and
sunbathing), physical activity (based on the Physical Activity Scale
for the Elderly) [13], hours of night-time sleep, sleep quality (with
possible responses of “excellent,” “good,” “fair;’ “poor;” and “very
poor”), anxiety (based on the 12-item General Health Question-
naire [GHQ-12]) [14], frequency of social contact (daily socialisa-
tion with family or friends), whether the participant lived alone,
and quality of life (based on the 12-item Short-Form Health Sur-
vey, distinguishing between the physical component summary
[PCS] and the mental component summary [MCS]) [15]. Longi-
tudinal changes in these variables were assessed to categorise the
participants according to their post-lockdown changes using the
cut-off points indicated in Supplementary Material 1.

The exposure variables included self-reported, physician-diag-
nosed chronic conditions: hypertension (n=727), musculoskele-
tal disease (n=665), pulmonary disease (n=217), CVD (n=243),
depression (n=172), and cancer (n=111). Some participants had
multiple conditions.

Other variables

The following variables were also recorded and treated as po-
tential confounders: sex, age, education level (illiterate, primary
school, secondary school, university), individual income (<600,
>600 to <900, and =900 EUR/mo), marital status (single, mar-
ried/living together, divorced/separated, widowed), and the pres-
ence of any other chronic diseases aside from those included as
exposure variables (hypertension, musculoskeletal disease, pul-
monary disease, CVD, depression, and cancer).
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Statistical analysis

The normal distribution of the variables was determined using
the Kolmogorov-Smirnov test and normal probability plots. The
characteristics of the study groups and the differences between
them at baseline and follow-up were determined through basic
descriptive tests (means and standard deviations or the prevalence
[%] of participants in that category) and the paired 2-sample t-test.
The relationships between chronic diseases and health risk behav-
iours and lifestyle changes were investigated using Cox propor-
tional hazard models, with follow-up time as a time-varying co-
variate. Major confounders were also used as covariates. The re-
sults were reported as hazard ratios (HRs) and their 95% confi-
dence intervals (CIs). In all analyses, subjects whose behaviours
remained unchanged between the lockdown and post-lockdown
periods were used as reference groups. In addition, posterior sen-
sitivity analyses were conducted for anxiety, particularly for those
with depression and cancer since the results related to these par-
ticipants were inconclusive. To better understand changes in anxi-
ety in relation to each of the chronic diseases included in the anal-
ysis, multivariable logistic regression was conducted to estimate
odds ratios (ORs) and their respective 95% Cls, again using major
confounders as covariates. The differences between participants
with and without any particular chronic disease who completed
the second assessment and who were lost to follow-up were also
determined through basic descriptive tests (means and standard
deviations or prevalence [%] of participants in a given group) and
the independent samples t-test (Supplementary Materials 2 and
3). Statistical analyses were performed using the SPSS version 24
(IBM Corp., Armonk, NY, USA). Statistical significance was set at
p-value <0.05.

Ethics statement

The Clinical Research Ethics Committee of the Toledo Hospital
Complex (protocol #2203/30/2005) and the Clinical Research
Ethics Committee of Aragén (#18/2008) approved the TSHA and
EXERNET, respectively. In addition, all participants gave verbal
informed consent.

RESULTS

Table 1 summarizes the main characteristics of the participants
according to the presence of chronic diseases and differences be-
tween lockdown and the “new normal” In summary, the diet
quality of those with hypertension, CVD, musculoskeletal disease,
and depression significantly improved at follow-up. Physical ac-
tivity significantly increased among all participants with chronic
diseases. In addition, those with hypertension and CVD signifi-
cantly decreased their amounts of sedentary time. Moreover, sig-
nificant weight loss was observed among those with hypertension
and cancer. Finally, a significant decline in PCS scores was ob-
served in all participants with chronic diseases except for those
with cancer.

Supplementary Material 2 shows the main characteristics of
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and differences between participants with and without chronic
disease during the lockdown. Participants with hypertension had
significantly higher weights, PCS scores, and MCS scores than
those without hypertension. Those with pulmonary diseases also
had worse GHQ-12 scores than those without pulmonary diseas-
es. Participants without depression, CVD, and musculoskeletal
diseases had significantly better PCS, MCS, and GHQ-12 scores
than participants with those conditions. Participants without can-
cer tended to be significantly older and have significantly better
PCS scores compared to those with cancer. Supplementary Mate-
rial 3 summarizes the main characteristics of and differences be-
tween the participants who completed the second assessment and
those who were lost to follow-up, showing that participants who
did not complete both assessments were significantly older, less
sedentary, and had worse PCS and MCS scores. The primary rea-
sons for not participating in the second interview were outright
refusal without explanation (40%), a lack of time (18%), and
health-related conditions (11%).

The relationship between chronic diseases and changes in health
risk behaviours and lifestyle among those with and without chronic
diseases are shown in Figure 1. Increased frequency of alcohol
consumption was 0.73 times lower among participants with hy-
pertension than among participants without hypertension (Figure
1A). Increased sedentary time and worsened sleep quality were
0.58 times and 0.56 times less likely among participants with pul-
monary diseases than among those without pulmonary diseases
(Figure 1B). A decrease in sedentary time among those with CVD
was 0.58 times less frequent than among participants without
CVD (Figure 1C). Among participants with depression (Figure
1D), a 1.53-fold higher likelihood of improved diet quality was
observed compared to those without depression, and their anxiety
level was more likely to be stable—with HRs of 0.27 and 0.29 for
worsening and improvement, respectively—than those of older
people without depression. Moreover, participants with depres-
sion were 1.85 times less likely to have a worsened average MCS
score than those without depression. Similarly, worsening sleep
quality, reduced frequency of social contact, worsening of anxiety,
and improvement of anxiety were 0.44, 2.05, 0.16, and 0.25 times
lower, respectively, for those with cancer than those without can-
cer (Figure 1E). No significant association was found concerning
musculoskeletal diseases (Figure 1F). When sensitivity analyses
were undertaken to examine changes in anxiety among partici-
pants with depression and cancer, worsened anxiety was more
likely among those with depression (OR, 2.19; 95% CI, 1.02 to
4.69), although no significant results were found for older people
with cancer.

DISCUSSION

This study examined the associations of chronic diseases with
lifestyle and health behaviour changes during the return to the
“new normal” after strict lockdown measures in response to the
COVID-19 pandemic, as well as differences in lifestyle and health
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behaviours between during and after the lockdown. In general,
we observed improvements related to diet quality, physical activity,
sedentary time, and weight among all participants with chronic
diseases, although all of the participants with chronic diseases
(except for cancer) also had worse PCS scores than those with no
chronic diseases. The differences between those who completed
the survey at both baseline and follow-up and those lost to follow-
up may be explained by a phenomenon observed in a study by
Wagner et al. [16], in which poor physical (e.g., hearing or visual
impairments) and mental (e.g., impaired memory or cognitive
ability) health were found to prevent some older people from par-
ticipating in surveys. Nonetheless, although the participants’ life-
styles improved during the return to the “new normal,” lockdown
had different medium-term health effects depending on the par-
ticipants’ particular chronic diseases compared to their counter-
parts without chronic conditions. Our findings showed that hy-
pertension, pulmonary disease, and cancer were associated with
positive changes in health behaviour compared to those without
these conditions, while CVD and depression were associated with
lifestyle and behavioural changes that increased participants’ health
risks. However, musculoskeletal diseases did not appear to have
any influence, when comparing those with and without musculo-
skeletal conditions. Overall, health risk behaviours decreased and
lifestyles improved after Spain’s strict, 2-month lockdown, result-
ing in drastic lifestyle changes among older people with chronic
diseases.

Hypertension was associated with a lower risk of increased al-
cohol consumption, indicating a decrease in adverse health be-
haviours among those with hypertension. A decrease in the fre-
quency of alcohol consumption could lead to a considerable re-
duction in the risk of all-cause and cardiovascular death among
older people with hypertension [17,18]. This is especially impor-
tant in the context of the COVID-19 pandemic since Browne et al.
[19] found that older people with hypertension were more vulner-
able to cardiometabolic disturbance cascades during the COVID-
19 pandemic, which could increase their risk of CVD and meta-
bolic diseases. Therefore, the participants with hypertension ap-
pear to have shown substantial concern for their health in response
to the COVID-19 pandemic through the improvement of this
particular risk factor following the lockdown compared to their
counterparts without hypertension. In addition, a significant im-
provement in diet quality was also observed among older people
with hypertension, which is closely related to alcohol consump-
tion as well as the other 2 main health-related lifestyle components
(physical activity and sedentary time). Likewise, older people with
pulmonary diseases also showed a reduction in adverse health
behaviours, as indicated by their lower risk of increased sedentary
time and poor sleep quality than those without pulmonary dis-
eases. These health benefits are essential among this population
since COVID-19 causes respiratory problems, and those with pul-
monary diseases are at a particularly increased risk of COVID-19
morbidity compared to those with metabolic conditions alone
[20]. Therefore, it makes sense that older peoplewith pulmonary

8 | www.e-epih.org

diseases comprised one of the most health-conscious populations
in terms of lifestyle and health behaviour improvements following
Spain’s lockdown. Among participants with cancer, more health
benefits than risks were also observed, including a lower risk of
poor sleep quality and a higher likelihood of frequent social con-
tact. Although feelings of loneliness, a lack of social support, and
isolation due to COVID-19 among individuals with chronic dis-
eases have been associated with reductions in physical activity
[21,22], older people with cancer from our sample did not show
significant changes in physical activity compared to those without
cancer. Furthermore, the incidence rate of sleep disorders among
cancer patients ranged from 30% to 93%, which is considerably
higher than that of the general population (9-33%) [23]. Since
sleep disorders are associated with detrimental effects on health
outcomes and can impact psychological factors, functional status,
and the use of drugs and can decrease quality of life [24], the de-
crease in the likelihood of poor sleep quality observed in this study
is highly positive. Finally, our results related to anxiety were in-
conclusive, showing both a lower risk of increased and decreased
anxiety among older people with cancer compared to their coun-
terparts without cancer. The specific characteristics and factors
affecting each subject should be examined in future studies to
better understand the degree to which anxiety and mental health
are affected among this population [25]. Even so, although it was
not statistically significant, the MCS scores of older people with
cancer had improved at the time of the follow-up.

Conversely, CVD and depression were associated with a decline
in health risk behaviours during the return to the “new normal”
Although older people with CVD engaged in less sedentary be-
haviours by the time of the follow-up, they showed a lower likeli-
hood of decreased sedentary time compared to those without
CVD. This indicates that older people with CVD may not have
made positive health behaviours or lifestyle changes related to
sedentary time. This failure to reduce sedentary time after lock-
down could be particularly detrimental to individuals with CVD
since sedentary time is associated with increased CVD complica-
tions [26] and a high risk of all-cause and CVD mortality [27].
Similarly, regular exercise is associated with many health-related
factors, including a reduced risk of future cardiac dysfunction [28].
Older people with depression were more likely to have a low MCS
score compared to those without depression, although they also
had a higher likelihood of increasing the quality of their diet, which
is widely known to be a potential health-protective factor [29].
Nevertheless, given the characteristics of depression, poor mental
health indicated by low MCS scores following lockdown condi-
tions could exacerbate the condition of individuals with depres-
sion to a great extent. Recent studies have examined the relevance
of pre-existing mental health comorbidities when coping with the
effects of the COVID-19 pandemic [30], and their findings have
indicated that the COVID-19 pandemic constituted a stressful
and uncontrollable life event that may have worsened the mental
health of many older adults [31]. Additionally, participants with
depression were also found to be at risk of increased anxiety, which
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also negatively affects depression. Some of the reasons for the de-
cline in mental health may be due to delays in the delivery of psy-
chotropic medications, a lack of access to primary care or outpa-
tient clinics, increased financial difficulty, personal concern about
contracting COVID-19, spending a long period of time at home,
and decreased living conditions [32].

Finally, musculoskeletal diseases were not associated with any
changes in health risks after lockdown, likely because the change
in the level of physical activity and strength training, which are
determinants of this disease [33], during the return to the “new
normal” was roughly the same for those with and without mus-
culoskeletal disorders. Therefore, understanding the determinants
of health risk behaviours and lifestyle during the COVID-19 pan-
demic is crucial when developing public health interventions [34],
especially those targeted to individuals with CVD and cancer, as
they were negatively affected the most by the COVID-19 pandemic
in the medium term. In addition, it is important to understand
that, although the lifestyles of individuals with chronic diseases
may have improved during the return to the “new normal,” these
improvements may not have been as consequential compared to
the changes made by individuals without chronic diseases. Life-
style improvements as a result of the COVID-19 lockdown could
help improve the sustainability of healthcare systems, which is a
vital element for the care of those with chronic diseases, particular-
ly patients with comorbidities [7,35,36]. Solutions must be devel-
oped to prevent potentially devastating, long-term negative health
effects for those with multiple or more severe diseases that require
routine symptom monitoring and complex drug regimens [7].

Similar to the results of previous studies, we also found that in-
dividuals with chronic diseases had significantly worse PCS and
MCS scores compared to their counterparts without chronic dis-
eases.

This study is not without limitations. The results may not be
generalisable to the worldwide population due to the particularly
strict lockdown measures implemented in Spain during the
COVID-19 pandemic. Furthermore, the relatively small sample
size of individuals with cancer means that the results concerning
this group should be interpreted with caution, and future studies
should examine the effects of a lockdown on lifestyle and health
risk behaviours among a larger group of cancer patients to better
understand the results. In addition, the variables were collected
using subjective data from structured telephone interviews, and
chronic diseases were self-reported; thus, the prevalence of some
of the diseases may have been underestimated. However, most of
the questions were taken from validated questionnaires [12-15,37],
and older peopleare very heavy users of health services. Therefore,
under-diagnosis was unlikely for this reason. Similarly, before the
COVID-19 pandemic, the participants had already completed an
interview at home as members of their respective cohorts. There-
fore, they were already aware of the questions and the process,
thus reducing the risk of reporting bias. To our knowledge, this
was the first study to investigate how strict lockdown measures
affected lifestyle changes during Spain’s return to the “new nor-

mal” among a relatively large sample of older people with various
chronic diseases. In addition, participants who were institutional-
ised or infected with COVID-19 were excluded to ensure the ho-
mogeneity of the sample.

In conclusion, our results show evidence of beneficial changes
in health risk behaviours and lifestyle after the COVID-19 lock-
down among older people with chronic diseases. However, when
compared to older people without chronic diseases, those with
hypertension, pulmonary diseases, and cancer showed the high-
est benefits. Older people with CVD and depression seem to have
experienced some worsened health risk behaviours and lifestyle
changes that could have affected them more negatively. Musculo-
skeletal diseases did not appear to have any effect when compar-
ing those with and without musculoskeletal conditions. Therefore,
these findings suggest that public health interventions should be
developed to manage the COVID-19 pandemic and future simi-
lar situations to prevent dangerous long-term effects on the health
of older people, with a particular focus on CVD and depression.

SUPPLEMENTARY MATERIALS

Supplementary materials are available at http://www.e-epih.

org/.

CONFLICT OF INTEREST

The authors have no conflicts of interest to declare for this
study.

FUNDING

This research is part of a project funded by the Junta de Comu-
nidades de Castilla-La Mancha titled, “Impacto del confinamiento
domiciliario del COVID-19 sobre la salud de los adultos mayores:
Un experimento natural en Espafa’ (reference: 2020/9024). The
TSHA and the EXERNET cohorts were supported by the Biomed-
ical Research Networking Center on Frailty and Healthy Aging
(CIBERFES) and FEDER funds from the European Union (CB16/
10/00477, CB16/10/00464 and CB16/10/00456). The TSHA was
further funded by grants from the Government of Castilla-La
Mancha (PI2010/020; Institute of Health Sciences, Ministry of
Health of Castilla-La Mancha, 03031-00), Spanish Government
(Spanish Ministry of Economy, “Ministerio de Economia y Com-
petitividad,” Instituto de Salud Carlos III, PI10/01532, PI031558,
PI11/01068), and by European Grants (Seventh Framework Pro-
gramme: FRAILOMIC). Likewise, the EXERNET was funded by
the Spanish Ministry of Economy, “Economia, Industria y Com-
petitividad” (DEP2016-78309-R), the Spanish Ministry of Educa-
tion and Science (Red EXERNET DEP2005-00046), the High
Council of Sports (Consejo Superior de Deportes) (45/UPB/20),
CIBERFES, the 4IE+ project (0499_4IE_PLUS_4_E) funded by
the Interreg V-A Espana-Portugal (POCTEP) 2014-2020 program,
and FEDER funds from the European Union (CB16/10/00477).

www.e-epih.org | 9




Epidemiol Health 2022;44:2022026

Epidemiology
and Health

epiH

ACKNOWLEDGEMENTS

Irene Rodriguez-Gomez and Asier Maiias received a postdoctor-
al contract from the Universidad de Castilla-La Mancha (“Con-
tratos de investigadores postdoctorales para la excelencia cientifi-
ca en el desarrollo del Plan Propio de I+D+i, cofinanciada por el
Fondo Social Europeo” [2021/5937]), and Coral Sdnchez-Martin
received a Ph.D. grant from the Universidad de Castilla-La Man-
cha (“Contratos predoctorales para la formacion de personal in-
vestigador en el marco del Plan Propio de I+D+i, cofinanciados
por el Fondo Social Europeo” [2020/3836]).

AUTHOR CONTRIBUTIONS

Conceptualization: Rodriguez-Gémez I, Garcia-Garcia FJ, Vi-
cente-Rodriguez G, Gusi N, Gonzalez-Gross M, Ayuso-Mateos
JL, Rodriguez-Artalejo E Rodriguez-Marias L, Ara I. Data cura-
tion: Rodriguez-Gomez I, Sinchez-Martin C, Garcia-Esquinas E,
Marias A. Formal analysis: Rodriguez-Gémez I, Sanchez-Martin
C, Ara I. Funding acquisition: Garcia-Garcia FJ, Vicente-Rodri-
guez G, Gusi N, Gonzalez-Gross M, Ayuso-Mateos JL, Rodriguez-
Artalejo E Rodriguez-Maiias L, Ara I. Methodology: Rodriguez-
Gomez I, Garcia-Garcia FJ, Vicente-Rodriguez G, Gusi N, Gon-
zalez-Gross M, Ayuso-Mateos JL, Rodriguez-Artalejo E Rodriguez-
Marias L, Ara L. Project administration: Ara I. Visualization: Rod-
riguez-Gomez I, Sdnchez-Martin C, Garcia-Garcia FJ, Garcia-Es-
quinas E, Miret M, Vicente-Rodriguez G, Gusi N, Manas A, Car-
nicero JA, Gonzalez-Gross M, Ayuso-Mateos JL, Rodriguez-Ar-
talejo F, Rodriguez-Manas L, Ara I. Writing - original draft: Rod-
riguez-Goémez I, Sanchez-Martin C. Writing - review & editing:
Rodriguez-Goémez I, Sanchez-Martin C, Garcia-Garcia FJ, Garcia-
Esquinas E, Miret M, Vicente-Rodriguez G, Gusi N, Manas A,
Carnicero JA, Gonzalez-Gross M, Ayuso-Mateos JL, Rodriguez-
Artalejo F, Rodriguez-Manas L, Ara L.

ORCID

Irene Rodriguez-Gomez: https://orcid.org/0000-0002-1622-7109;
Coral Sanchez-Martin: https://orcid.org/0000-0002-6738-4999;
Francisco J. Garcia-Garcia: https://orcid.org/0000-0003-3690-6069;
Esther Garcia-Esquinas: https://orcid.org/0000-0002-8688-5174;
Marta Miret: https://orcid.org/0000-0003-3252-854X; German
Vicente-Rodriguez: https://orcid.org/0000-0002-4303-4097; Narcis
Gusi: https://orcid.org/0000-0002-1001-8883; Asier Manias: https://
orcid.org/0000-0002-1683-1365; José A. Carnicero: https://orcid.
0rg/0000-0002-5537-9201; Marcela Gonzalez-Gross: https://orcid.
0rg/0000-0001-7757-3235; José L. Ayuso-Mateos: https://orcid.org/
0000-0002-7544-826X; Fernando Rodriguez-Artalejo: https://orcid.
0rg/0000-0001-9317-5755; Leocadio Rodriguez-Mafas: https://
orcid.org/0000-0002-6551-1333; Ignacio Ara: https://orcid.org/
0000-0002-2854-6684

10 I www.e-epih.org

REFERENCES

1. Boletin Oficial del Estado. Royal Decree 463/2020, of 14 March,
declaring the state of alarm for the management of the health cri-
sis situation caused by COVID-19 [cited 2021 Oct 1]. Available
from: https://www.boe.es/eli/es/rd/2020/03/14/463/con (Spanish).

2. Boletin Oficial del Estado. Order SND/380/2020, of April 30, on
the conditions in which non-professional physical activity can be
carried out outdoors during the health crisis situation caused by
COVID-19 [cited 2021 Oct 1]. Available from: https://www.boe.
es/buscar/act.php?id = BOE-A-2020-4767 (Spanish).

3. Jiménez-Pavon D, Carbonell-Baeza A, Lavie CJ. Physical exercise
as therapy to fight against the mental and physical consequences
of COVID-19 quarantine: Special focus in older people. Prog
Cardiovasc Dis 2020;63:386-388.

4. Chen P, Mao L, Nassis GP, Harmer P, Ainsworth BE, Li E Coro-
navirus disease (COVID-19): the need to maintain regular physi-
cal activity while taking precautions. ] Sport Health Sci 2020;9:
103-104.

5. Wang C, Pan R, Wan X, Tan Y, Xu L, Ho CS, et al. Immediate psy-
chological responses and associated factors during the initial stage
of the 2019 coronavirus disease (COVID-19) epidemic among
the general population in China. Int ] Environ Res Public Health
2020;17:1729.

6. Fernandez-Garcia Al Marin-Puyalto J, Gomez-Cabello A, Matute-
Llorente A, Subias-Perié ], Pérez-Gémez J, et al. Impact of the home
confinement related to COVID-19 on the device-assessed physical
activity and sedentary patterns of Spanish older adults. Biomed
Res Int 2021;2021:5528866.

7. Palmer K, Monaco A, Kivipelto M, Onder G, Maggi S, Michel JB,
et al. The potential long-term impact of the COVID-19 outbreak
on patients with non-communicable diseases in Europe: conse-
quences for healthy ageing. Aging Clin Exp Res 2020;32:1189-
1194.

8. Marengoni A, Rizzuto D, Fratiglioni L, Antikainen R, Laatikainen
T, Lehtisalo J, et al. The effect of a 2-year intervention consisting
of diet, physical exercise, cognitive training, and monitoring of
vascular risk on chronic morbidity-the FINGER randomized
controlled trial. ] Am Med Dir Assoc 2018;19:355-360.

9. Dekker J, Buurman BM, van der Leeden M. Exercise in people
with comorbidity or multimorbidity. Health Psychol 2019;38:
822-830.

10. Nguyen H, Manolova G, Daskalopoulou C, Vitoratou S, Prince M,
Prina AM. Prevalence of multimorbidity in community settings:
a systematic review and meta-analysis of observational studies. |
Comorb 2019;9:2235042X19870934.

11. QiuJ, Shen B, Zhao M, Wang Z, Xie B, Xu Y. A nationwide survey
of psychological distress among Chinese people in the COVID-19
epidemic: implications and policy recommendations. Gen Psy-
chiatr 2020;33:¢100213.

12. Schroder H, Fité M, Estruch R, Martinez-Gonzalez MA, Corella
D, Salas-Salvado J, et al. A short screener is valid for assessing
Mediterranean diet adherence among older Spanish men and


https://orcid.org/0000-0002-1622-7109
https://orcid.org/0000-0002-6738-4999
https://orcid.org/0000-0003-3690-6069
https://orcid.org/0000-0002-8688-5174
https://orcid.org/0000-0003-3252-854X
https://orcid.org/0000-0002-4303-4097
https://orcid.org/0000-0002-1001-8883
https://orcid.org/0000-0002-1683-1365
https://orcid.org/0000-0002-1683-1365
https://orcid.org/0000-0002-5537-9201
https://orcid.org/0000-0002-5537-9201
https://orcid.org/0000-0001-7757-3235
https://orcid.org/0000-0001-7757-3235
https://orcid.org/0000-0002-7544-826X
https://orcid.org/0000-0002-7544-826X
https://orcid.org/0000-0001-9317-5755
https://orcid.org/0000-0001-9317-5755
https://orcid.org/0000-0002-6551-1333
https://orcid.org/0000-0002-6551-1333
https://orcid.org/0000-0002-2854-6684
https://orcid.org/0000-0002-2854-6684
https://www.boe.es/eli/es/rd/2020/03/14/463/con
https://www.boe.es/buscar/act.php?id=BOE-A-2020-4767
https://www.boe.es/buscar/act.php?id=BOE-A-2020-4767

Rodriguez-Gémez | et al. : Lifestyle consequences of COVID-19 lockdown in older adults

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

women. ] Nutr 2011;141:1140-1145.

Logan SL, Gottlieb BH, Maitland SB, Meegan D, Spriet LL. The
Physical Activity Scale for the Elderly (PASE) questionnaire; does
it predict physical health? Int ] Environ Res Public Health 2013;
10:3967-3986.

Sanchez-Lopez Mdel P, Dresch V. The 12-Item General Health
Questionnaire (GHQ-12): reliability, external validity and factor
structure in the Spanish population. Psicothema 2008;20:839-843.
Ware JE. How to score version 2 of the SF-12 health survey (with
a supplement documenting version 1). Lincoln: Quality Metric;
2002, p. 19.

Wagner M, Kuppler M, Rietz C, Kaspar R. Non-response in sur-
veys of very old people. Eur ] Ageing 2018;16:249-258.

Dolgalev IV, Ivanova AY, Obraztsov VV, Tsimbalyuk IV, Karpov
RS. Combined effect of hypertension and alcohol consumption
on the risk of death (27-year cohort prospective study). Kardiologiia
2021;61:36-43.

Wake AD. The role of dietary salt and alcohol use reduction in
the management of hypertension. Expert Rev Cardiovasc Ther
2021;19:27-40.

Browne RA, Macédo GA, Cabral LL, Oliveira GT, Vivas A, Fontes
EB, et al. Initial impact of the COVID-19 pandemic on physical
activity and sedentary behavior in hypertensive older adults: an
accelerometer-based analysis. Exp Gerontol 2020;142:111121.
Girardin JL, Seixas A, Ramos Cejudo J, Osorio RS, Avirappattu G,
Reid M, et al. Contribution of pulmonary diseases to COVID-19
mortality in a diverse urban community of New York. Chron Respir
Dis 2021;18:1479973120986806.

Leigh-Hunt N, Bagguley D, Bash K, Turner V, Turnbull S, Valtorta
N, et al. An overview of systematic reviews on the public health
consequences of social isolation and loneliness. Public Health
2017;152:157-171.

Lindsay Smith G, Banting L, Eime R, O’Sullivan G, van Uffelen
JG. The association between social support and physical activity
in older adults: a systematic review. Int ] Behav Nutr Phys Act
2017;14:56.

Irwin MR, Olmstead R, Carroll JE. Sleep disturbance, sleep dura-
tion, and inflammation: a systematic review and meta-analysis of
cohort studies and experimental sleep deprivation. Biol Psychiatry
2016;80:40-52.

Chen D, Yin Z, Fang B. Measurements and status of sleep quality
in patients with cancers. Support Care Cancer 2018;26:405-414.
Garcia-Esquinas E, Ortold R, Gine-Vazquez I, Carnicero JA,
Manas A, Lara E, et al. Changes in health behaviors, mental and
physical health among older adults under severe lockdown re-
strictions during the COVID-19 andemic in Spain. Int ] Environ
Res Public Health 2021;18:7067.

Pandey A, Salahuddin U, Garg S, Ayers C, Kulinski J, Anand V,

27.

28.

29.

30.

3L

32.

33.

34.

35.

36.

37.

et al. Continuous dose-response association between sedentary
time and risk for cardiovascular disease: a meta-analysis. JAMA
Cardiol 2016;1:575-583.

Bao R, Chen ST, Wang Y, Xu J, Wang L, Zou L, et al. Sedentary
behavior research in the Chinese population: a systematic scoping
review. Int ] Environ Res Public Health 2020;17:3576.

Lavie CJ, Ozemek C, Carbone S, Katzmarzyk PT, Blair SN. Sed-
entary behavior, exercise, and cardiovascular health. Circ Res
2019;124:799-815.

Reyes-Olavarria D, Latorre-Roman PA, Guzman-Guzman IP,
Jerez-Mayorga D, Caamaio-Navarrete F, Delgado-Floody P. Pos-
itive and negative changes in food habits, physical activity patterns,
and weight status during COVID-19 confinement: associated
factors in the chilean population. Int ] Environ Res Public Health
2020;17:5431.

Rodriguez-Gonzélez R, Facal D, Martinez-Santos AE, Gandoy-
Crego M. Psychological, social and health-related challenges in
Spanish older adults during the lockdown of the COVID-19 first
wave. Front Psychiatry 2020;11:588949.

Wang Y, Fu P, Li ], Jing Z, Wang Q, Zhao D, et al .Changes in psy-
chological distress before and during the COVID-19 pandemic
among older adults: the contribution of frailty transitions and
multimorbidity. Age Ageing 2021;50:1011-1018.

Hao E Tan W, Jiang L, Zhang L, Zhao X, Zou Y, et al. Do psychi-
atric patients experience more psychiatric symptoms during
COVID-19 pandemic and lockdown? A case-control study with
service and research implications for immunopsychiatry. Brain
Behav Immun 2020;87:100-106.

Garcia Mayor J, Moreno Llamas A, de la Cruz Sanchez E. Physical
activity and health-related lifestyle in the Spanish population liv-
ing with musculoskeletal disease. Nutr Hosp 2021;38:128-138
(Spanish).

Sasaki S, Sato A, Tanabe Y, Matsuoka S, Adachi A, Kayano T, et al.
Associations between socioeconomic status, social participation,
and physical activity in older people during the COVID-19 pan-
demic: a cross-sectional study in a northern Japanese city. Int J
Environ Res Public Health 2021;18:1477.

Palmer K, Marengoni A, Forjaz MJ, Jureviciene E, Laatikainen T,
Mammarella E et al. Multimorbidity care model: recommenda-
tions from the consensus meeting of the Joint Action on Chronic
Diseases and Promoting Healthy Ageing across the Life Cycle
(JA-CHRODIS). Health Policy 2018;122:4-11.

Pelletier JB, Martel-Pelletier J. Diacerein-containing products: same
risk of diarrhoea? Aging Clin Exp Res 2018;30:411-412.
Washburn RA, Smith KW, Jette AM, Janney CA. The Physical
Activity Scale for the Elderly (PASE): development and evaluation.
J Clin Epidemiol 1993;46:153-162.

www.e-epih.org |11




