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ABSTRACT
Objetives To analyse the effects of COVID- 19 lockdown 
on mental well- being variables of older women, and 
to determine the influence of lifestyle and age on 
such effects. The hypothesis of the study was that all 
parameters related to mental well- being would worsen in 
older women during the COVID- 19 lockdown.
Design Observational follow- up study. Pre lockdown 
measurements were taken before the lockdown. Post 
lockdown measurements were taken as soon as began the 
de- escalation.
Setting Senior centres in the Region of Murcia (Spain).
Participants The sample was composed of 40 
older women volunteers, over 54 years of age (mean 
age=62.35±8.15 years).
Primary and secondary outcome measures Pre 
lockdown and post lockdown evaluations were carried 
out face to face. The following questionnaires were 
completed: Satisfaction with Life Scale, The Center for 
Epidemiologic Studies Depression Scale, The Short Form 
36 Health Survey, The Pittsburgh Sleep Quality Index, the 
Global Physical Activity Questionnaire and Prevention with 
Mediterranean Diet.
Results Post lockdown, a worsening was found in 
the variables of life satisfaction (p=0.001); depression 
(p<0.001), quality of life in physical role (p=0.006), pain 
(p=0.004), emotional role (p<0.001) and mental health 
(p<0.001); and sleep quality (p=0.018), sleep latency 
(p=0.004), sleep disturbances (p=0.002) and global 
sleep quality score (p=0.002). It was found how age 
influenced the variables of pain (p=0.003) and social role 
(p=0.047), as well as the influence of a healthy lifestyle 
on the variables analysed (F=6.214; p=0.017). Adherence 
to the Mediterranean diet was shown to be a protective 
factor against increased depression (p=0.03). Spending 
time sitting was shown to be a risk factor for physical role 
health (p=0.002), as was advanced age on health due to 
worsening pain (p=0.005), or an unhealthy lifestyle on 
increased consumption of sleeping aids (p=0.017).
Conclusion The lockdown had a great negative impact on 
Spanish older women on mental well- being variables.

Trial registration number NCT04958499.

INTRODUCTION
The outbreak of COVID- 19, an infectious 
disease caused by the SARS- CoV- 2 virus that 
started in China and is now present all over 
the world, has become a major global head-
line, causing great public panic and concern.1

On Wednesday, 11 March 2020, the WHO 
upgraded the public health emergency situa-
tion caused by COVID- 19 to an international 
pandemic.1 Following this announcement, 
on Saturday, 14 March 2020, the Government 
of Spain declared the State of Alarm and the 
start of confinement measures (Royal Decree 
463/2020) to decrease the basic reproduction 
number (R0) of SARS- CoV- 2, and thus reduce 
its transmission.2 This marked the beginning 
of a 14- week lockdown.2 3 Public health guide-
lines in many countries, including Spain, 
suggested that people stay at home to avoid 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ The main strength of the present investigation was 
the possibility of carrying out a follow- up study to 
analyse the effects of lockdown on psychological 
and health- related variables of older women.

 ⇒ Face- to- face surveys were used, which made pos-
sible the avoidance of the bias that is commonly 
implied by the use of technology with older women 
population.

 ⇒ It should be noted that the post lockdown surveys 
could not be conducted until the limitations of mo-
bility and access to the centre where the study was 
conducted.

 ⇒ Another limitation was the absence of a control 
group that was not in a lockdown situation.
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person- to- person transmission of the virus.1 However, 
the lockdown in Spain was more restrictive than in other 
countries, with no one allowed to go outside the home 
for anything that was not considered an essential activity, 
which meant the closure of most of the country’s activity 
and the establishment of a teleworking regime for most of 
the workers who could continue their activity during the 
lockdown period.4

This situation induced changes in the lifestyles of the 
Spanish population. Some studies found a reduction in 
the levels of physical activity,5 6 negative diet disturbances,5 
an increase in social isolation that can induce changes 
in psychological health, such as increased anxiety and 
depression,7–9 or a worsening of sleep quality,6 8 10–12 as 
a psychological response to the pandemic. More specifi-
cally, during the COVID- 19 pandemic, it has been found 
that fear and anxiety provoked by the situation were 
related to psychological distress, sleep disturbances and 
life satisfaction.13 In addition, there could be large indi-
vidual differences in the psychological effects suffered 
by the population, with self- compassion being a medi-
ating factor in the transformation of negative thoughts 
and emotions, improving self- acceptance and decreasing 
anxiety and depression, resulting in an improvement in 
overall well- being, although intolerance to uncertainty 
and fear provoked by the COVID- 19 situation medi-
ated the relationship between self- compassion and well- 
being.14 Such effects may be particularly problematic in 
older adults and especially in women,7 8 15 due to reduced 
physical capabilities and the possibility of increased 
chronic diseases and mental health problems.

It has been shown that women as a population, espe-
cially during old age, were most affected by the lock-
down measures, with significant increases in stress, 
anxiety and other psychological variables as compared 
with men.7 8 15 16 This could be related to their greater 
tendency to feel lonely and isolated or to their greater 
economic vulnerability.16 17 Similar studies have been 
found analysing the effect of the lockdown on different 
population groups such as workers or students6 18 or older 
adults in general.19 However, no follow- up or longitudinal 
studies have been found that have analysed the evolution 
of the health status of older women during lockdown. 
For this reason, the objective of this study was to analyse 
the effects of the COVID- 19 lockdown on life satisfaction, 
depression, general health and sleep quality of older 
women, and to determine the influence of lifestyle and 
age on such effects. The hypothesis of the study was that 
all parameters related to mental well- being would worsen 
in older women during the COVID- 19 lockdown, with 
those women with a poorer lifestyle experiencing the 
greatest change.

MATERIAL AND METHODS
Study design
This study is a part of the ongoing project entitled Smart 
Bio- healthy Machinery: Design and manufacture of 

new ergonomic, efficient and healthy outdoor fitness 
machinery, including an application for mobile devices 
(app) to assess and monitor training ( ClinicalTrials. gov 
Identifier: NCT04958499) (see online supplemental file 
1). The study was approved by the institutional ethics 
committee of the Catholic University of Murcia in accor-
dance with the Declaration of Helsinki (code: CE111908) 
(see online supplemental file 2), with additional permis-
sion provided by the institutional ethics committee to 
adapt this project to the situation of COVID- 19 (code: 
CE052002) (see online supplemental file 3). All the 
participants were informed, and voluntarily signed the 
informed consent form before participating in the study.

This observational follow- up study design followed 
the Strobe Statement20 (see online supplemental file 
4). Pre lockdown measurements were taken between 
1 and 2 weeks before the lockdown in Spain. Post lock-
down measurements were taken as soon as the Spanish 
government began the de- escalation phase, in which the 
population was allowed to go outside for a maximum of 
2–3 hours per day per age group, and the non- essential 
workers could return to face- to- face work; and always 
before the lockdown measures were completely abol-
ished. In both pre lockdown and post lockdown tests, the 
participants self- completed a printed survey about socio-
demographic information, life satisfaction, depression, 
general health, sleep quality, physical activity and diet 
(figure 1). The duration from pre lockdown to post lock-
down was 13 weeks.

Sampling method and sample size
The participants volunteered through advertisements 
and presentations in senior centres in the Region of 
Murcia (Spain). The Short Form 36 Health Survey (SF- 
36) survey’s SD from a previous study was used to establish 
the power and sample size.21 With an estimated error of 
2.59 points, the total sample size for this study consisted 
of 40 participants, which provided a power of 95% and 

Figure 1 Flow diagram.
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a significance level of α=0.05. Rstudio V.3.15.0 software 
was used to establish the sample size. The sample was 
composed of 40 adult female volunteers, over 50 years of 
age (mean age=62.35±8.15 years).

The Inclusion criteria were as follows: (a) female and 
(b) aged between 50 and 85 years. The exclusion criteria 
were as follows: (a) having suffered SARS- CoV- 2 infec-
tion during confinement, (b) having a job considered 
essential during the confinement period, (c) suffering 
from any cardiovascular, renal, hepatic, respiratory or 
metabolic pathology, (d) suffering from any psychiatric 
disease, (e) taking any medication that could alter the 
psychological state or (f) having any pathology or any 
SARS- CoV- 2 symptom that prevented performing any of 
the evaluation tests.

Patient and public involvement
Patients and the public were not involved in the devel-
opment of the research questions, design and conduct 
of the study. However, participants were involved in the 
recruitment of others through the snowball method. The 
study results were shared with the participants with an 
individual inform and will be shared with other relevant 
stakeholders through various social media handles and 
conferences after the publication of the paper.

Procedures
The participants completed the questionnaire anony-
mously and individually, without being under pressure. 
After signing the informed consent, they could start 
completing the questionnaire. The participants did not 
receive any additional explanation about the purpose of 
the questionnaire apart from that contained in the ques-
tionnaire itself. The questionnaire was accessed by hard 
copy. For all the questionnaires included in this research, 
the validated Spanish version of the questionnaires was 
used. The participants completed it during 20–30 min.

The sociodemographic questionnaire was created ad 
hoc for this study, and included questions about age, 
marital status, occupation, education level and living 
status.

Furthermore, the Satisfaction with Life Scale (SWLS) 
was used to measure the degree of satisfaction with the 
participan’s own life.22 This questionnaire has been vali-
dated in Spanish, the version that was used for the present 
research, showing an internal consistency of the scale of 
Cronbach’s alpha’s=0.88.23 The questionnaire consists of 
five questions with a scale from 1 to 7 depending on the 
degree of agreement. To obtain the final score, the scores 
for each of the questions were summed following the 
methodology from Pavot and Diener.22 The scores of this 
scale range from 5 to 35, with a higher value indicating 
greater satisfaction with life.22

The Center for Epidemiologic Studies Depression 
Scale (CESD) was used to screen for depression.24 This 
scale has been validated in Spanish,25 the version used in 
this research, showing acceptable internal consistencies 
(Cronbach’s alpha=0.80–0.86).26 On this scale, composed 

of 20 items, each item has a value between 0 and 3 and 
a maximum total score of 60 points. CESD can judge 
depression and can even confirm the severity of the 
depression symptoms (no to mild: ≤16; moderate: 17–23; 
severe: ≥24).27

SF- 36 (Medical Outcomes Trust, Boston, Massachusetts, 
USA) was used to measure health state. It includes four 
physical health scales (physical functioning, role—phys-
ical, bodily pain and general health) and four mental 
health scales (vitality, social functioning, role—emo-
tional and mental health).28 This scale has been vali-
dated in Spanish, the version used in the present study, 
showing acceptable internal consistencies (Cronbach’s 
alpha<0.70).29 For its calculation, the methodology 
proposed by Ware and Sherbourne30 was used.

The Pittsburgh Sleep Quality Index (PSQI) Scale was 
used to evaluate sleep quality in the previous month. With 
19 items, it evaluates 7 subcomponent factors of sleep 
quality: subjective sleep quality, sleep latency, total sleep 
duration, sleep efficiency, sleep disturbances, daytime 
dysfunction and use of sleep medication. This question-
naire has been validated in Spanish, the version that was 
used for the present research, showing an internal consis-
tency of the scale of Cronbach’s alpha=0.67–0.88.31 32 The 
range of subscores for each component is 0–3, with a 
maximum total score of 21: Good sleep quality (scores of 
0–5) and poor sleep quality (scores of 6).33

Physical activity was analysed using the Global Physical 
Activity Questionnaire (GPAQ). GPAQ was developed by 
the WHO with 16 questions that revolve around three 
domains: occupational physical activity, transport- related 
and leisure physical activity. In addition, it can also assess 
sedentary behaviour by recording minutes spent sitting.34 
With the data compiled through this questionnaire, we 
summed the minutes of physical activity of the partici-
pants according to type of activity and its level of inten-
sity. This instrument has been validated in Spanish.33 
Furthermore, this questionnaire was validated, showing 
an internal consistency of the physical activities of Cron-
bach’s alpha of 0.52–0.67.35 36

Finally, the adherence to the Mediterranean diet was 
assessed using the previously validated 14- item question-
naire for the assessment of Prevention with Mediterra-
nean Diet (PREDIMED).37 The score for each item was 
1 or 0 and the PREDIMED score was calculated with 
the following ranges: 0–5, lowest adherence; score 6–9, 
average adherence; score≥10, highest adherence.38 This 
instrument has been validated in Spanish39 and has 
shown an acceptable accuracy and reliability (r and intra-
class correlation coefficient (ICC)=0.69).40

After completing the questionnaires, all participants 
had their height and weight measured following the 
protocols of the International Society for the Advance-
ment of Kinanthropometry (ISAK) measured by an ISAK 
accredited anthropometrist. A SECA 862 Scale (SECA, 
Hamburg, Germany) with an accuracy of 100 g was used 
for measuring weight; a SECA 213 stadiometer (SECA, 
Hamburg, Germany) with an accuracy of 0.1 cm for 
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measuring standing height. All variables were measured 
two times and the final value being the mean of both 
assessments. A third measurement was taken when the 
difference between the first and second measurements 
was greater than 1% and in this case the median was 
taken as the final value. Body mass index was calculated 
as weight (kg) divided by height (m) squared.41 The same 
researchers performed all the measurements in a single 
session between 8:00 and 14:00 hours. The participants 
were examined barefoot with the temperature of labora-
tory standardised at 24°C.

Statistical analysis
The Kolmogorov- Smirnov test and Mauchly’s W test were 
used to evaluate the normality and the sphericity of the 
data. The means and SD were calculated from the quan-
titative variables, and frequency and percent were used 
for the qualitative variables. The participants were cate-
gorised as having a healthy lifestyle or unhealthy lifestyle. 
A healthy lifestyle was considered for those who complied 
with at least 150 min of moderate- to- vigorous physical 
activity a week and who maintained adherence to the 
Mediterranean diet (above 7 points) versus an unhealthy 
lifestyle, those who did not comply with either or both 
parameters. A two- way analysis of variance with repeated 
measures in one factor (time) was used to analyse inter-
group and intragroup differences and to analyse the 
interaction between groups and time. This analysis was 
performed unadjusted and adjusted by age and living 
status. The Bonferroni post- hoc test was used to evaluate 
the statistical significance of the parametric variables. 
Stepwise multiple linear regression models were used to 
explore the associations between the dependent variables 
and each independent variable. To analyse whether a non- 
linear multiple regression model provided the best expla-
nation of the variance, a curvilinear estimation analysis 
was used to explore the best model association between 
the dependent (satisfaction with life, depression, health 
state and sleep quality) and independents variables (age, 
Mediterranean diet adherence, sitting time a day and life-
style). The relationship between sample size and variables 
included in the regression were stablished in 10/1.42 
The statistical analysis was performed using the statistical 
package SPSS V.21.0 for Windows. In a complementary 
way, a generalisability analysis was carried out to assume 
that the estimated results were reliable and generaiale by 
the SAGT V.1.0 software.43 44.

RESULTS
Table 1 shows the anthropometric characteristics and 
sociodemographic variables of the sample (n=40). Socio-
demographic variables remained stable and unchanged 
post lockdown.

Table 2 shows the results of the differences between pre 
and post adjusted and unadjusted for age, of the percep-
tion of life satisfaction, depression, general health and 
sleep quality. Post lockdown, the sample significantly had 

worse results in satisfaction with life; depression values; 
quality of life in physical role, pain, emotional role and 
mental health; and sleep quality, sleep latency, sleep 
disturbance and global sleep quality score (table 2). The 
results of the time–age interaction analysis were signifi-
cant for pain (F=10.07; p=0.003) and social function 
(F=4.23; p=0.047), meaning that age adversely influenced 
the change in these variables post lockdown. The results 
of the time–living status interaction analysis were signif-
icant for role—physical (F=5.021; p=0.005) and bodily 
pain (F=4.640; p=0.004), meaning that be alone adversely 

Table 1 Characteristics of the sample

Variable %(n) or M±SD

Age (year old) 62.35±8.15

Height (cm) 154.70±7.09

Weight (kg) 72.50±14.02

BMI (weight (kg)/height2) 30.30±5.50

Marital status

  Single 5.00 (2)

  Married 57.50 (23)

  Separated 10.00 (4)

  Widowed 27.50 (11)

Occupation

  Full- time worker 17.50 (7)

  Part- time worker 12.50 (5)

  Unemployed 17.50 (7)

  Retired 52.50 (21)

Education level

  No education 12.50 (5)

  Elementary school 57.50 (23)

  High school 12.50 (5)

  Bachelor’s degrees or higher 17.50 (7)

Living status

  Living with someone 72.50 (29)

  Living alone 27.50 (11)

Sitting time during lockdown (min per day) 385.20±152.66

MVPA during lockdown (min per week) 340.50±403.95

Active versus inactive (WHO 150 min/week)

  Active 72.50 (29)

  Inactive 27.50 (11)

MDA classification

  No adherence (≤7 points) 25 (10)

  Adherence (>7 points) 75 (30)

Lifestyle (active and MDA vs no active or no adherence)

  Healthy 50.00 (20)

  Unhealthy 50.00 (20)

BMI, body mass index; MDA, Mediterranean Diet Adherence; 
MVPA, moderate- to- vigorous physical activity.;
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influence the change in these variables post lockdown. 
For the rest of the variables, no significant values were 
observed.

When the differences in these variables were analysed 
as a function of group and measurement, it was found 
that the pretest differences were not significant for the 
healthy lifestyle group (mean difference=−0.158±473; 
p=0.473) while it was significant for the unhealthy lifestyle 
group (mean difference=0.600; p=0.008). In addition, the 
effect of the time–lifestyle interaction during lockdown 
was found to be significant (F=6.214; p=0.017), indicating 
that maintaining a healthy lifestyle during lockdown was 
key in the maintenance of the variables analysed.

When performing linear regression models, it was 
found that adherence to the Mediterranean diet during 
lockdown was shown to be a protective factor against 
increased depression due to the lockdown (standardised 
coefficient (β)= −0.341; p=0.031; r2=0.116). Spending 
time sitting was shown as a risk factor for physical role 
health (standardised coefficient (β)= −0.474; p=0.002; 
r2=0.224). An older age was found to be a health risk factor 
for worsening pain (standardised coefficient (β) = 0.438; 
p=0.005; r2=0.192). Volunteers who showed an unhealthy 
lifestyle (inactive or no Mediterranean diet adherence) 
had a greater risk in increasing the use of sleeping medi-
cation (PSQI component 6 use of sleeping medication) 

(standardised coefficient (β) = 0.379; p=0.017; r2=0.144) 
(table 3).

Finally, the analysis of generalisability (tables 4 and 
5) shows in the first design a generalisability coefficient 
between 0.656 and 0.882. This result shows a medium- 
high reliability of the test. The percentage of variance 
(see table 5) is found high in all test.

DISCUSSION
The main objective of this study was to analyse the effects 
of COVID- 19 lockdown on life satisfaction, depression, 
sleep quality and pain of older women. It was found that 
life satisfaction, quality of life in the physical compo-
nent, quality of life perfection with respect to emotional 
role and mental health worsened after lockdown. The 
measurement using the SWLS denoted scores of mild 
dissatisfaction with life,22 with a significant worsening 
with respect to values before the lockdown. This is in 
line with other studies, in which people who underwent 
a period of lockdown reported a lower life satisfaction, 
as well as symptoms of psychological distress.45 Previous 
studies have found that the restrictive lockdown measures 
implemented as a consequence of COVID- 19 had a signif-
icant influence on the perception of quality of life and 
mental health.46 These changes being related to the fear 

Table 3 Non- linear multiple regression analysis of the relationship of dependent and independent variables

R2 P value Included independent variables Standarized coefficient (β)

Depression 0.116 0.031 Adherence Mediterranean diet −0.341

Physical role health 0.224 0.002 Spending time sitting −0.474

Age 0.192 0.005 Pain 0.438

Use of sleeping medication 0.144 0.017 Unhealthy lifestyle 0.379

Table 4 Absolute generalisability coefficient, relative generalisability coefficient, absolute SD and relative SD in each of the 
designs

Design
Absolute generalisability 
coefficient

Relative generalisability 
coefficient Absolute SD

Relative 
SD

Satisfaction with live (SWLS Scale) 0.734 0.748 0.353 0.340

Depression (CESD Scale) 0.778 0.812 0.206 0.186

Physical Health 
(SF- 36 Scale)

Physical functioning 0.579 0.755 0.269 0.187

Role—physical 0.873 0.882 0.127 0.122

Bodily pain 0.677 0.712 0.647 0.587

General health 0.633 0.656 0.448 0.425

Mental Health 
(SF- 36 Scale)

Vitality 0.767 0.770 0.423 0.420

Social functioning 0.630 0.669 0.440 0.403

Role—emotional 0.871 0.871 0.118 0.118

Mental health 0.714 0.735 0.421 0.399

Sleep (PSQI Scale) 0.782 0.789 0.316 0.310

CESD, Center for Epidemiologic Studies Depression; PSQI, Pittsburgh Sleep Quality Index; SF- 36, The Short Form 36 Health Survey; SWLS, 
Satisfaction with Life Scale.
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and anxiety provoked by the situation experienced with 
COVID- 19.13 In this regard, it should be noted that Spain 
was one of the countries where the policies were the most 
restrictive with respect to the lockdown of its citizens,4 
which could explain the results found in the present 
research study. In fact, the lockdown limited the possibil-
ities of leisure time, which was especially noticeable for 
those who did not work, as was the case for the majority 
of the sample in the present investigation. During this 
period of time, the employment situation in Spain was 
affected by the pandemic. Therefore, in addition to the 
unemployed people, others were in a situation of record 
of temporary employment regulation, and among the 
people who worked, only those sectors considered essen-
tial such as supermarkets and the health sector (Royal 
Decree 463/2020) could work in person, leaving the rest 
of the workers in a situation of teleworking.4 In this sense, 
previous studies have pointed out that the worsening of 
health during the pandemic was directly affected by the 
work situation45 and that there was a direct relationship 
between being busy at work and greater life satisfaction.15 
It is important to take into consideration the findings of 
this research in future situations of partial or total lock-
down to reduce its negative psychological effects.

Depression has been one of the most classically studied 
psychological variables. In the present research, we found 
an increase in depression values after lockdown, as was in 
previous cross- sectional studies,1 6 8 with the percentage 
of women with depression increasing over 21% as 
compared with epidemiological studies conducted in a 
normal setting.7 8 11 47 Also, age was a potentiating factor 
for this phenomenon,48 as found in the present research. 
One of the aspects that could have most affected this 
increase in depression was loneliness. However, almost 1 
out of 3 women in the present study spent the lockdown 
alone and be alone has adversely influenced the effect 
of the lowndown in role—physical and bodily pain. In a 
sample of people over 65 years of age analysed after the 

lockdown, a greater presence of depressive and anxiety 
symptoms was observed in those who were alone, espe-
cially in women,16 49 50 while those who were not alone did 
not show significant increases in depression even when 
under lockdown.49 This is an important aspect to take 
into account in situations of social isolation.

Along the same line, the participants in the present 
investigation showed a worsening of sleep quality after the 
lockdown. Variables such as depression, anxiety or fear 
have been found to be negatively related to sleep quality 
in general33 and during COVID- 19 pandemic.13 In this 
study, sleep quality was analysed using the PSQI Question-
naire. It was found that before lockdown, subjects already 
showed an overall score above 5 points, denoting poor 
sleep quality. But in addition, after lockdown, a signifi-
cant worsening of sleep latency, subjective sleep quality, 
sleep disturbances and the global score were found. As 
observed in previous studies, sleep quality is fundamental 
to physical health, emotional well- being, mental health, 
stress, depression and anxiety, so its importance lies in the 
fact that everything is interconnected.6 In previous studies 
conducted on businessmen and university students, it was 
observed that lockdown negatively affected their health, 
well- being and sleep, which could be due to the loss of 
daily life routine, isolation, stress or sedentary attitudes.6 
In addition, it was shown that being a woman could be 
a factor that favoured the presence of sleep disorders 
during lockdown.8 11 In the study by Gualano et al,11 42.2% 
of a sample of 1515 people presented sleep disturbances, 
of which 17.4% reported moderate/severe insomnia. 
However, so far we have not found studies conducted on 
older women, so the results of the present study represent 
a first approach to understanding how lockdown situa-
tions affect this factor.

The women in the present investigation also showed 
higher pain scores after lockdown. The population 
analysed was composed of older adults, who frequently 
perceive bodily pain. In addition, the quarantine meant 

Table 5 Sources of variation, sum of squares, df, mean squares, % and SE

Design Sum of squares DF Mean squares % SE

Satisfaction with live (SWLS Scale) 90.120 156 0.578 59.583 0.065

Depression (CESD Scale) 512.376 741 0.691 69.069 0.036

Physical Health (SF- 36 Scale) Physical functioning 57.413 234 0.244 39.811 0.022

Role—physical 6.931 117 0.0590 33.780 0.008

Bodily pain 26.888 39 0.689 40.793 0.152

General health 141.2 156 0.905 67.139 0.102

Mental Health (SF- 36 Scale) Vitality 82.650 117 0.706 54.059 0.092

Social functioning 12.688 390 0.325 45.373 0.072

Role—emotional 3.267 78 0.042 30.769 0.007

Mental health 124.270 156 0.797 60.048 0.090

Sleep (PSQI Scale) 112.317 195 0.576 60.067 0.058

CESD, Center for Epidemiologic Studies Depression; PSQI, Pittsburgh Sleep Quality Index; SF- 36, The Short Form 36 Health Survey; SWLS, 
Satisfaction with Life Scale.
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a limitation of physical activity, which may have led to 
increased pain perception.18 Therefore, both age and 
inactivity may have preceded a greater perception of 
such pain, which should be taken into account in the 
future.

Another objective of the present research was to analyse 
the variables with a significant influence on the evolution 
of psychological variables during lockdown. It was found 
that age, lifestyle, diet and sedentary lifestyle had an 
influence in these variables. With respect to age, a wors-
ening of pain and social function variables was observed 
in older people. The relationship between pain and age 
has been broadly documented in previous studies,51 with 
the prevalence of pain being higher among women and 
older people. This could be due to a greater sensitisation 
to pain in the case of women, or to a greater vulnerability 
of older adults to different types of chronic pain.51 52 In 
terms of social function, the lockdown increased the 
risk of social isolation and loneliness in general,49 but 
especially in the older adults, as this population group 
is usually less familiar with new technologies, which have 
been essential at the social level during the quarantine 
period.53 Indeed, studies carried out during the lock-
down found that a lack of knowledge about the func-
tioning of new technologies was associated with feelings 
of exclusion, self- isolation and vulnerability,53 although 
this could be remedied with prior training on the use of 
this type of device. In addition, the older population was 
the most affected by the COVID- 19 virus,54 leading to a 
greater sense of isolation among the older adults than in 
other population groups.49 53 55

The lockdown strategies adopted to limit the spread of 
COVID- 19 infection, including home confinement, may 
have led to the adoption of unhealthy lifestyles as a result 
of decreased physical activity15 55–57 and the acquisition of 
less healthy eating habits.15 These factors, in turn, could 
have had an impact on the decline of mental health well- 
being.15 58 Along this line, the present investigation found 
that older women who had a healthy lifestyle during the 
lockdown, defined as having a good adherence to the 
Mediterranean diet and adding at least 150 min of phys-
ical activity per day, did not show a worsening of the vari-
ables after the lockdown analysed. Previous studies have 
already indicated that a high adherence to the Medi-
terranean diet may be associated with a reduced risk of 
depression.59 The findings of the present study are partic-
ularly relevant, considering that previous studies showed 
that almost one third of the participants decreased their 
adherence to the Mediterranean diet, more than one- 
third of the sample reduced their physical activity and 
almost 70% increased their inactivity time during the 
lockdown.58 On the contrary, those who did not adhere 
to the Mediterranean diet and/or whose daily physical 
activity did not reach the established standards, suffered 
the effects of quarantine to a greater extent. Thus, the 
preventive effect on health and psychological variables of 
a healthy lifestyle during a situation of home isolation is 
corroborated.

During the lockdown, people increased their daily 
sitting time and reduced physical activity. These results 
are consistent with those shown in previous studies.55–57 
More specifically, increases of 164.3 min on average per 
day of sitting time were found,57 while 53.5% of some 
populations shifted from exercising frequently to never 
exercising at all.60 In the present investigation, it was 
found that spending time sitting was a risk factor for 
health in the physical role. This is because more time 
spent sitting uses the time that could otherwise be used 
for physical activity. In addition, it was found that regard-
less of physical activity levels, spending more than 4 hours 
a day sitting was a risk factor for premature death and 
this may increase by 5% for each hour beyond 7- hour 
sitting.60 Therefore, since physical activity cannot elimi-
nate the detrimental effects of sitting for long periods of 
time, it is advisable to maintain a high level of daily activity 
and limit sitting time61 or break up those long periods of 
sitting with 2–3 min of light activity every 20–30 min.60 All 
the changes produced were negative for the population. 
The linear regression models showed how adherence to 
the Mediterranean diet, spending less time sitting, and 
being younger were protective factors against increased 
depression, reduced physical role health and increased 
pain respectively, as found in past studies.62

Lastly, it was observed that an unhealthy lifestyle 
increased the likelihood of taking sleeping aids. Previous 
studies have shown that during lockdown, the consump-
tion of sleeping aids increased by 20% and also associ-
ated the lack of physical activity to the worsening of sleep 
quality during lockdown.10 12 However, the paucity of the 
literature on this topic calls for future research in this 
area.

The main strength of the present investigation was the 
possibility of carrying out a follow- up study to analyse the 
effects of lockdown on psychological and health- related 
variables of older women. Women, and especially older 
women, are a highly psychologically vulnerable popula-
tion in situations of lockdown.7 8 15 However, the studies 
that have analysed this population have done so from a 
less broad spectrum of psychological variables, and gener-
ally without relating it to other aspects of their health 
such as their physical activity and eating habits,6–8 10–12 15 
despite the interaction between these parameters.7 8 12 
Therefore, the analysis of the evolution of psychological 
variables in situations such as COVID- 19 could help to 
understand the parameters that change the most in this 
vulnerable population in lockdown situations and how 
the management of their healthy habits could help to 
maintain psychological well- being. More specifically, 
strategies should be implemented to improve adherence 
to the Mediterranean diet, increase physical activity time 
and decrease sitting time, because of their influence on 
psychological variables, including the use of medication 
for sleep. Other strengths of this research were that face- 
to- face surveys were used, which made possible the avoid-
ance of the bias that is commonly implied by the use of 
technology with older adults.53 Therefore, the results of 
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the present study could be taken into consideration in 
possible future and similar lockdown situations. In this 
way, a better management of the health of the population 
could be achieved. To this end, further research will be 
necessary to better understand the needs of each popu-
lation group, more specifically referring to mental health 
well- being in the present study.

However, the present research also had some limita-
tions. Among them, it should be noted that the post lock-
down surveys could not be conducted until the limitations 
of mobility and access to the centre where the study was 
conducted, or the absence of a control group that was not 
in a lockdown situation, were eliminated. Furthermore, 
due to the particularity of the sample and the situation 
in which the sample was found, ability to infer from the 
results is very limited, although the model of generality of 
the data could minimise this limitation.

CONCLUSIONS
As a main conclusion of this research, it was observed 
that the lockdown measures had a great negative psycho-
logical impact on Spanish older women. In addition, it 
was found that adherence to the Mediterranean diet may 
have been a protective factor against depression during 
lockdown, while long periods of sitting, advanced age or 
an unhealthy lifestyle were health risk factors for phys-
ical role, pain or increased consumption of sleeping 
aids. For future lockdown situations, in order to prevent 
possible psychological problems and taking into account 
the present investigation, the recommendations would be 
to be accompanied, to practice exercise, to spend as few 
hours as possible sitting down, to adhere to a Mediterra-
nean diet and to know how to use new technologies to 
maintain social relationships.

Although the conclusions of the study should be taken 
with caution, these results should be taken into account 
because of the potential negative impact on public health 
at the physical, psychological, social and emotional levels 
that a situation of confinement and social isolation such as 
the one experienced could have, so it is considered neces-
sary to apply non- pharmacological strategies such as moti-
vating physical exercise programmes and a healthy diet 
to ensure the health of older women in possible future 
situations of lockdown. Furthermore, it is essential to 
highlight the need for future studies that investigate not 
only the impact of COVID- 19 confinement restrictions on 
psychological and general health parameters, but also the 
short- term and long- term effects of specific interventions 
that aim to improve comprehensive health and include 
a home- adapted physical exercise programme virtually 
or online. Further research is needed to assess the cost- 
effectiveness of exercise interventions delivered online.

Author affiliations
1SPORT Research Group (CTS- 1024), CERNEP Research Center, Universidad de 
Almeria, Almeria, Andalucía, Spain
2Department of Education, Faculty of Education Sciences, University of Almería, 
Almería, Spain

3Active Aging, Exercise and Health/HEALTHY- AGE Network, Consejo Superior de 
Deportes, Madrid, Spain
4Injury prevention in sport Research Group (PRELEDE), Faculty of Sport, Universidad 
Católica San Antonio de Murcia, Murcia, Spain

Twitter Pablo Jorge Marcos- Pardo @pablojmarcos

Acknowledgements The authors would like to thank the Vice- Rectorate for 
Research of the Catholic University of Murcia and the study participants.

Contributors PJM- P conceptualised and PJM- P, TA- L, RV- C and NG- G designed 
the study. NG- G carried out the statistical analysis. TA- L recruited the participants. 
PJM- P, TA- L, RV- C and NG- G collected the data. TA- L, RV- C and NG- G organised the 
database. PJM- P, TA- L, RV- C and NG- G wrote the first manuscript draft, the final 
manuscript draft, conducted the English proofreading and reviewed and edited the 
final version of the manuscript. PJM- P was the author responsible for the overall 
content as the guarantor. All authors contributed to the manuscript revision and 
approved the final version.

Funding This work was supported by Research Support and Promotion Measures 
Plan of the Vice- Rectorate for Research of the Catholic University of Murcia 
2020/2021 grant number PMAFI- COVID19/17; and by Spanish Ministry of Science, 
Innovation and Universities, Colaboration- Retos 2017 grant number RTC- 2017- 
6145- 1, 2017.

Competing interests None declared.

Patient and public involvement Patients and/or the public were involved in the 
design, or conduct, or reporting, or dissemination plans of this research. Refer to 
the Methods section for further details.

Patient consent for publication Consent obtained directly from patient(s)

Ethics approval This study involves human participants and was approved by 
Institutional ethics committee of the Catholic University of Murcia (code: CE111908).

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement No data are available. No additional data available.

Supplemental material This content has been supplied by the author(s). It has 
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been 
peer- reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY- NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non- commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non- commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs
Pablo Jorge Marcos- Pardo http://orcid.org/0000-0003-1624-5013
Tomás Abelleira- Lamela http://orcid.org/0000-0001-9582-208X
Raquel Vaquero- Cristobal http://orcid.org/0000-0003-2708-4817
Noelia González- Gálvez http://orcid.org/0000-0002-7291-3306

REFERENCES
 1 Gutiérrez- Hernández ME, Fanjul LF, Díaz- Megolla A, et al. COVID- 19 

Lockdown and mental health in a sample population in Spain: 
the role of Self- Compassion. Int J Environ Res Public Health 
2021;18:2103–14.

 2 Agencia Estatal Boletín Oficial del Estado. Real Decreto 463/2020, 
de 14 de marzo, POR El que se declara El estado de alarma para 
La gestión de la situación de crisis sanitaria ocasionada POR El 
COVID- 19. Madrid: Ministerio de la Presidencia, Relaciones con las 
Cortes y Memoria Democrática, 2020.

 3 Agencia Estatal Boletín Oficial del Estado. Orden SND/388/2020, 
de 3 de Mayo, POR La que se establecen las condiciones para 
La apertura al público de determinados comercios Y servicios, Y 
La apertura de archivos, así como para La práctica del deporte 

 on S
eptem

ber 8, 2022 by guest. P
rotected by copyright.

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2022-061993 on 24 A
ugust 2022. D

ow
nloaded from

 

https://twitter.com/pablojmarcos
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0003-1624-5013
http://orcid.org/0000-0001-9582-208X
http://orcid.org/0000-0003-2708-4817
http://orcid.org/0000-0002-7291-3306
http://dx.doi.org/10.3390/ijerph18042103
http://bmjopen.bmj.com/


10 Marcos- Pardo PJ, et al. BMJ Open 2022;12:e061993. doi:10.1136/bmjopen-2022-061993

Open access 

profesional Y federado. Madrid: Ministerio de la Presidencia, 
Relaciones con las Cortes y Memoria Democrática, 2020.

 4 López- Bueno R, López- Sánchez GF, Casajús JA, et al. Potential 
health- related behaviors for pre- school and school- aged children 
during COVID- 19 lockdown: a narrative review. Prev Med 
2021;143:106349.

 5 Scarmozzino F, Visioli F. Covid- 19 and the subsequent Lockdown 
modified dietary habits of almost half the population in an Italian 
sample. Foods 2020;9:675.

 6 Majumdar P, Biswas A, Sahu S. COVID- 19 pandemic and lockdown: 
cause of sleep disruption, depression, somatic pain, and increased 
screen exposure of office workers and students of India. Chronobiol 
Int 2020;37:1191–200.

 7 Cárdaba- García RM, Pérez Pérez L, Niño Martín V, et al. Evaluation 
of the risk of anxiety and/or depression during confinement due 
to COVID- 19 in central Spain. Int J Environ Res Public Health 
2021;18:5732.

 8 Pieh C, Budimir S, Probst T. The effect of age, gender, income, 
work, and physical activity on mental health during coronavirus 
disease (COVID- 19) lockdown in Austria. J Psychosom Res 
2020;136:110186.

 9 Reche- García C, Hernández Morante JJ, Trujillo Santana JT. 
Bienestar psicológico de deportistas adolescentes mexicanos 
confinados POR La pandemia del COVID- 19. Cultura, Ciencia y 
Deporte 2022;17:7–13.

 10 Beck F, Léger D, Fressard L, et al. Covid- 19 health crisis and 
lockdown associated with high level of sleep complaints and 
hypnotic uptake at the population level. J Sleep Res 2021;30:e13119.

 11 Gualano MR, Lo Moro G, Voglino G, et al. Effects of COVID- 19 
lockdown on mental health and sleep disturbances in Italy. Int J 
Environ Res Public Health 2020;17:1–13.

 12 Mandelkorn U, Genzer S, Choshen- Hillel S, et al. Escalation of 
sleep disturbances amid the COVID- 19 pandemic: a cross- sectional 
International study. J Clin Sleep Med 2021;17:45–53.

 13 Duong CD. The impact of fear and anxiety of Covid- 19 on life 
satisfaction: psychological distress and sleep disturbance as 
mediators. Pers Individ Dif 2021;178:110869.

 14 Deniz ME. Self- compassion, intolerance of uncertainty, fear of 
COVID- 19, and well- being: a serial mediation investigation. Pers 
Individ Dif 2021;177:110824.

 15 Gonzalez- Bernal JJ, Rodríguez- Fernández P, Santamaría- Peláez 
M, et al. Life satisfaction during forced social distancing and home 
confinement derived from the COVID- 19 pandemic in Spain. Int J 
Environ Res Public Health 2021;18:1474.

 16 Duarte F, Jiménez- Molina Álvaro. Psychological distress during the 
COVID- 19 epidemic in Chile: the role of economic uncertainty. PLoS 
One 2021;16:e0251683.

 17 Kokkinos CM, Tsouloupas CN, Voulgaridou I. The effects of 
perceived psychological, educational, and financial impact of 
COVID- 19 pandemic on Greek university students' satisfaction with 
life through mental health. J Affect Disord 2022;300:289–95.

 18 Argus M, Pääsuke M. Effects of the COVID- 19 lockdown on 
musculoskeletal pain, physical activity, and work environment in 
Estonian office workers transitioning to working from home. Work 
2021;69:741–9.

 19 López J, Pérez- Rojo G, Noriega C, et al. Longitudinal impact of the 
COVID- 19 pandemic on older adults' wellbeing. Front Psychiatry 
2022;13:837533.

 20 von Elm E, Altman DG, Egger M, et al. The strengthening the 
reporting of observational studies in epidemiology (STROBE) 
statement: guidelines for reporting observational studies. J Clin 
Epidemiol 2008;61:344–9.

 21 Chang Y, Li Y, Zhang X. Benefits of Grandparental caregiving in 
Chinese older adults: reduced Lonely Dissatisfaction as a mediator. 
Front Psychol 2020;11:1719.

 22 Pavot W, Diener E. Review of the satisfaction with life scale. Psychol 
Assess 1993;5:164–72.

 23 Vázquez C, Duque A, Hervás G. Satisfaction with life scale in a 
representative sample of Spanish adults: validation and normative 
data. Span J Psychol 2013;16:E82.

 24 Park S- H, Yu HY, . How useful is the center for epidemiologic 
studies depression scale in screening for depression in adults? An 
updated systematic review and meta- analysis✰. Psychiatry Res 
2021;302:114037.

 25 Ruiz- Grosso P, Loret de Mola C, Vega- Dienstmaier JM, et al. 
Validation of the Spanish center for epidemiological studies 
depression and Zung self- rating depression scales: a comparative 
validation study. PLoS One 2012;7:e45413.

 26 González P, Nuñez A, Merz E, et al. Measurement properties of 
the center for epidemiologic studies depression scale (CES- D 10): 
findings from HCHS/SOL. Psychol Assess 2017;29:372–81.

 27 Carleton RN, Thibodeau MA, Teale MJN, et al. The center for 
epidemiologic studies depression scale: a review with a theoretical 
and empirical examination of item content and factor structure. PLoS 
One 2013;8:e58067.

 28 Ware JE. Sf- 36 health survey update. Spine 2000;25:3130–9.
 29 Vilagut G, Ferrer M, Rajmil L, et al. El Cuestionario de Salud SF- 36 

español: Una década de experiencia Y nuevos desarrollos. Gac Sanit 
2005;19:135–50.

 30 Ware JE, Sherbourne CD. The mos 36- item short- form health survey 
(SF- 36). I. conceptual framework and item selection. Med Care 
1992;30:473–83.

 31 Hita- Contreras F, Martínez- López E, Latorre- Román PA, et al. 
Reliability and validity of the Spanish version of the Pittsburgh sleep 
quality index (PSQI) in patients with fibromyalgia. Rheumatol Int 
2014;34:929–36.

 32 Zhang C, Zhang H, Zhao M, et al. Reliability, validity, and factor 
structure of Pittsburgh sleep quality index in community- based 
centenarians. Front Psychiatry 2020;11:573530.

 33 Lee S, Kim JH, Chung JH. The association between sleep 
quality and quality of life: a population- based study. Sleep Med 
2021;84:121–6.

 34 Keating XD, Zhou K, Liu X, et al. Reliability and concurrent validity of 
global physical activity questionnaire (GPAQ): a systematic review. Int 
J Environ Res Public Health 2019;16:4128.

 35 Meh K, Sember V, Đurić S, et al. Reliability and validity of Slovenian 
versions of IPAQ- SF, GPAQ, and EHIS- PAQ for assessing physical 
activity and Sedentarism of adults. Int J Environ Res Public Health 
2021;19:430.

 36 Ács P, Betlehem J, Oláh A, et al. Cross- Cultural adaptation and 
validation of the global physical activity questionnaire among healthy 
Hungarian adults. BMC Public Health 2020;20:1056.

 37 Barrea L, Muscogiuri G, Di Somma C, et al. Association between 
Mediterranean diet and hand grip strength in older adult women. Clin 
Nutr 2019;38:721–9.

 38 Martínez- González MA, García- Arellano A, Toledo E, et al. A 14- item 
Mediterranean diet assessment tool and obesity indexes among 
high- risk subjects: the PREDIMED trial. PLoS One 2012;7:e43134.

 39 Schröder H, Fitó M, Estruch R, et al. A short screener is valid for 
assessing Mediterranean diet adherence among older Spanish men 
and women. J Nutr 2011;141:1140–5.

 40 Papadaki A, Johnson L, Toumpakari Z, et al. Validation of the English 
version of the 14- Item Mediterranean diet adherence screener of the 
PREDIMED study, in people at high cardiovascular risk in the UK. 
Nutrients 2018;10:138.

 41 Kvamme J- M, Holmen J, Wilsgaard T, et al. Body mass index and 
mortality in elderly men and women: the Tromso and Hunt studies. J 
Epidemiol Community Health 2012;66:611–7.

 42 Bull SB, Mak C, Greenwood CMT. A modified score function 
estimator for multinomial logistic regression in small samples. 
Comput Stat Data Anal 2002;39:57–74.

 43 Hernández Mendo A, Villaseñor A, Pastrana Brincones J. SAGT: 
new software for generalizability analysis. Revista Iberoamericana de 
Psicología del Ejercicio y el Deporte 2016;11:77–89.

 44 Anguera MT, Portell M, Chacón- Moscoso S, et al. Indirect 
observation in everyday contexts: concepts and methodological 
guidelines within a mixed methods framework. Front Psychol 
2018;9:13.

 45 Zhang SX, Wang Y, Rauch A, et al. Unprecedented disruption of 
lives and work: health, distress and life satisfaction of working adults 
in China one month into the COVID- 19 outbreak. Psychiatry Res 
2020;288:112958.

 46 Benke C, Autenrieth LK, Asselmann E, et al. Lockdown, quarantine 
measures, and social distancing: associations with depression, 
anxiety and distress at the beginning of the COVID- 19 pandemic 
among adults from Germany. Psychiatry Res 2020;293:113462.

 47 Karageorghis CI, Bird JM, Hutchinson JC, et al. Physical activity 
and mental well- being under COVID- 19 lockdown: a cross- sectional 
multination study. BMC Public Health 2021;21:1–13.

 48 Fountoulakis KN, Apostolidou MK, Atsiova MB, et al. Self- Reported 
changes in anxiety, depression and suicidality during the COVID- 19 
lockdown in Greece. J Affect Disord 2021;279:624–9.

 49 Müller F, Röhr S, Reininghaus U, et al. Social isolation and loneliness 
during COVID- 19 Lockdown: associations with depressive symptoms 
in the German old- age population. Int J Environ Res Public Health 
2021;18:3615.

 50 Di Santo SG, Franchini F, Filiputti B, et al. The effects of COVID- 19 
and quarantine measures on the lifestyles and mental health of 
people over 60 at increased risk of dementia. Front Psychiatry 
2020;11:578628.

 51 Schwan J, Sclafani J, Tawfik VL. Chronic pain management in the 
elderly. Anesthesiol Clin 2019;37:547–60.

 on S
eptem

ber 8, 2022 by guest. P
rotected by copyright.

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2022-061993 on 24 A
ugust 2022. D

ow
nloaded from

 

http://dx.doi.org/10.1016/j.ypmed.2020.106349
http://dx.doi.org/10.3390/foods9050675
http://dx.doi.org/10.1080/07420528.2020.1786107
http://dx.doi.org/10.1080/07420528.2020.1786107
http://dx.doi.org/10.3390/ijerph18115732
http://dx.doi.org/10.1016/j.jpsychores.2020.110186
http://dx.doi.org/10.1111/jsr.13119
http://dx.doi.org/10.3390/ijerph17134779
http://dx.doi.org/10.3390/ijerph17134779
http://dx.doi.org/10.5664/jcsm.8800
http://dx.doi.org/10.1016/j.paid.2021.110869
http://dx.doi.org/10.1016/j.paid.2021.110824
http://dx.doi.org/10.1016/j.paid.2021.110824
http://dx.doi.org/10.3390/ijerph18041474
http://dx.doi.org/10.3390/ijerph18041474
http://dx.doi.org/10.1371/journal.pone.0251683
http://dx.doi.org/10.1371/journal.pone.0251683
http://dx.doi.org/10.1016/j.jad.2021.12.114
http://dx.doi.org/10.3233/WOR-210033
http://dx.doi.org/10.3389/fpsyt.2022.837533
http://dx.doi.org/10.1016/j.jclinepi.2007.11.008
http://dx.doi.org/10.1016/j.jclinepi.2007.11.008
http://dx.doi.org/10.3389/fpsyg.2020.01719
http://dx.doi.org/10.1037/1040-3590.5.2.164
http://dx.doi.org/10.1037/1040-3590.5.2.164
http://dx.doi.org/10.1017/sjp.2013.82
http://dx.doi.org/10.1016/j.psychres.2021.114037
http://dx.doi.org/10.1371/journal.pone.0045413
http://dx.doi.org/10.1037/pas0000330
http://dx.doi.org/10.1371/journal.pone.0058067
http://dx.doi.org/10.1371/journal.pone.0058067
http://dx.doi.org/10.1097/00007632-200012150-00008
http://dx.doi.org/10.1157/13074369
http://www.ncbi.nlm.nih.gov/pubmed/1593914
http://dx.doi.org/10.1007/s00296-014-2960-z
http://dx.doi.org/10.3389/fpsyt.2020.573530
http://dx.doi.org/10.1016/j.sleep.2021.05.022
http://dx.doi.org/10.3390/ijerph16214128
http://dx.doi.org/10.3390/ijerph16214128
http://dx.doi.org/10.3390/ijerph19010430
http://dx.doi.org/10.1186/s12889-020-08477-z
http://dx.doi.org/10.1016/j.clnu.2018.03.012
http://dx.doi.org/10.1016/j.clnu.2018.03.012
http://dx.doi.org/10.1371/journal.pone.0043134
http://dx.doi.org/10.3945/jn.110.135566
http://dx.doi.org/10.3390/nu10020138
http://dx.doi.org/10.1136/jech.2010.123232
http://dx.doi.org/10.1136/jech.2010.123232
http://dx.doi.org/10.1016/S0167-9473(01)00048-2
http://dx.doi.org/10.3389/fpsyg.2018.00013
http://dx.doi.org/10.1016/j.psychres.2020.112958
http://dx.doi.org/10.1016/j.psychres.2020.113462
http://dx.doi.org/10.1186/s12889-021-10931-5
http://dx.doi.org/10.1016/j.jad.2020.10.061
http://dx.doi.org/10.3390/ijerph18073615
http://dx.doi.org/10.3389/fpsyt.2020.578628
http://dx.doi.org/10.1016/j.anclin.2019.04.012
http://bmjopen.bmj.com/


11Marcos- Pardo PJ, et al. BMJ Open 2022;12:e061993. doi:10.1136/bmjopen-2022-061993

Open access

 52 Tsang A, Von Korff M, Lee S, et al. Common chronic pain conditions 
in developed and developing countries: gender and age differences 
and comorbidity with depression- anxiety disorders. J Pain 
2008;9:883–91.

 53 Rolandi E, Vaccaro R, Abbondanza S, et al. Loneliness and social 
engagement in older adults based in Lombardy during the COVID- 19 
Lockdown: the long- term effects of a course on social networking 
sites use. Int J Environ Res Public Health 2020;17:1–12.

 54 Zhao Z- Y, Zhu Y- Z, Xu J- W, et al. A five- compartment model of 
age- specific transmissibility of SARS- CoV- 2. Infect Dis Poverty 
2020;9:1–15.

 55 Salman D, Beaney T, E Robb C, et al. Impact of social restrictions 
during the COVID- 19 pandemic on the physical activity levels 
of adults aged 50- 92 years: a baseline survey of the chariot 
COVID- 19 rapid response prospective cohort study. BMJ Open 
2021;11:e050680.

 56 Janssen X, Fleming L, Kirk A, et al. Changes in physical activity, 
sitting and sleep across the COVID- 19 national Lockdown period in 
Scotland. Int J Environ Res Public Health 2020;17:9362.

 57 Sadarangani KP, De Roia GF, Lobo P, et al. Changes in sitting time, 
screen exposure and physical activity during COVID- 19 Lockdown 

in South American adults: a cross- sectional study. Int J Environ Res 
Public Health 2021;18:5239.

 58 Di Santo SG, Franchini F, Filiputti B, et al. The effects of COVID- 19 
and quarantine measures on the lifestyles and mental health of 
people over 60 at increased risk of dementia. Front Psychiatry 
2020;11:1052.

 59 Psaltopoulou T, Sergentanis TN, Panagiotakos DB, et al. 
Mediterranean diet, stroke, cognitive impairment, and depression: a 
meta- analysis. Ann Neurol 2013;74:580–91.

 60 Kass L, Desai T, Sullivan K, et al. Changes to Physical Activity, Sitting 
Time, Eating Behaviours and Barriers to Exercise during the First 
COVID- 19 'Lockdown' in an English Cohort. Int J Environ Res Public 
Health 2021;18:10025.

 61 Meyer J, Herring M, McDowell C, et al. Joint prevalence of physical 
activity and sitting time during COVID- 19 among US adults in April 
2020. Prev Med Rep 2020;20:101256.

 62 Veronese N, Stubbs B, Noale M, et al. Adherence to the 
Mediterranean diet is associated with better quality of life: data from 
the osteoarthritis initiative. Am J Clin Nutr 2016;104:1403–9.

 on S
eptem

ber 8, 2022 by guest. P
rotected by copyright.

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2022-061993 on 24 A
ugust 2022. D

ow
nloaded from

 

http://dx.doi.org/10.1016/j.jpain.2008.05.005
http://dx.doi.org/10.3390/ijerph17217912
http://dx.doi.org/10.1186/s40249-020-00735-x
http://dx.doi.org/10.1136/bmjopen-2021-050680
http://dx.doi.org/10.3390/ijerph17249362
http://dx.doi.org/10.3390/ijerph18105239
http://dx.doi.org/10.3390/ijerph18105239
http://dx.doi.org/10.3389/fpsyt.2020.578628
http://dx.doi.org/10.1002/ana.23944
http://dx.doi.org/10.3390/ijerph181910025
http://dx.doi.org/10.3390/ijerph181910025
http://dx.doi.org/10.1016/j.pmedr.2020.101256
http://dx.doi.org/10.3945/ajcn.116.136390
http://bmjopen.bmj.com/


BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2022-061993:e061993. 12 2022;BMJ Open, et al. Marcos-Pardo PJ



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2022-061993:e061993. 12 2022;BMJ Open, et al. Marcos-Pardo PJ



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2022-061993:e061993. 12 2022;BMJ Open, et al. Marcos-Pardo PJ



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2022-061993:e061993. 12 2022;BMJ Open, et al. Marcos-Pardo PJ



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2022-061993:e061993. 12 2022;BMJ Open, et al. Marcos-Pardo PJ



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2022-061993:e061993. 12 2022;BMJ Open, et al. Marcos-Pardo PJ



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2022-061993:e061993. 12 2022;BMJ Open, et al. Marcos-Pardo PJ



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2022-061993:e061993. 12 2022;BMJ Open, et al. Marcos-Pardo PJ



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2022-061993:e061993. 12 2022;BMJ Open, et al. Marcos-Pardo PJ



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2022-061993:e061993. 12 2022;BMJ Open, et al. Marcos-Pardo PJ



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2022-061993:e061993. 12 2022;BMJ Open, et al. Marcos-Pardo PJ



 1 

Supplementary file 4. STROBE Statement 

 

 Item 

No Recommendation 

Pag 

Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or the 

abstract 

1 

(b) Provide in the abstract an informative and balanced summary of what was 

done and what was found 

1 

Introduction  

Background/rationale 2 Explain the scientific background and rationale for the investigation being 

reported 

2-3 

Objectives 3 State specific objectives, including any prespecified hypotheses 3 

Methods  

Study design 4 Present key elements of study design early in the paper 3 

Setting 5 Describe the setting, locations, and relevant dates, including periods of 

recruitment, exposure, follow-up, and data collection 

3-4 

Participants 6 (a) Cohort study—Give the eligibility criteria, and the sources and methods 

of selection of participants. Describe methods of follow-up 

Case-control study—Give the eligibility criteria, and the sources and methods 

of case ascertainment and control selection. Give the rationale for the choice 

of cases and controls 

Cross-sectional study—Give the eligibility criteria, and the sources and 

methods of selection of participants 

3 

(b) Cohort study—For matched studies, give matching criteria and number of 

exposed and unexposed 

Case-control study—For matched studies, give matching criteria and the 

number of controls per case 

 

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and 

effect modifiers. Give diagnostic criteria, if applicable 

3-4 

Data sources/ 

measurement 

8*  For each variable of interest, give sources of data and details of methods of 

assessment (measurement). Describe comparability of assessment methods if 

there is more than one group 

3-4 

Bias 9 Describe any efforts to address potential sources of bias 4 

Study size 10 Explain how the study size was arrived at 3 

Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If 

applicable, describe which groupings were chosen and why 

4-5 

Statistical methods 12 (a) Describe all statistical methods, including those used to control for 

confounding 

4-5 

(b) Describe any methods used to examine subgroups and interactions 4-5 

(c) Explain how missing data were addressed 4-5 

(d) Cohort study—If applicable, explain how loss to follow-up was addressed 

Case-control study—If applicable, explain how matching of cases and 

controls was addressed 

Cross-sectional study—If applicable, describe analytical methods taking 

account of sampling strategy 

4-5 

(e) Describe any sensitivity analyses 4-5 

Continued on next page

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2022-061993:e061993. 12 2022;BMJ Open, et al. Marcos-Pardo PJ



 2 

 

Results Pag 

Participants 13* (a) Report numbers of individuals at each stage of study—eg numbers potentially 

eligible, examined for eligibility, confirmed eligible, included in the study, completing 

follow-up, and analysed 

3 

(b) Give reasons for non-participation at each stage 3 

(c) Consider use of a flow diagram 3 

Descriptive 

data 

14* (a) Give characteristics of study participants (eg demographic, clinical, social) and 

information on exposures and potential confounders 

5 

(b) Indicate number of participants with missing data for each variable of interest 5 

(c) Cohort study—Summarise follow-up time (eg, average and total amount) 5 

Outcome data 15* Cohort study—Report numbers of outcome events or summary measures over time 5 

Case-control study—Report numbers in each exposure category, or summary measures 

of exposure 

5 

Cross-sectional study—Report numbers of outcome events or summary measures 5 

Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and 

their precision (eg, 95% confidence interval). Make clear which confounders were 

adjusted for and why they were included 

5 

(b) Report category boundaries when continuous variables were categorized 5 

(c) If relevant, consider translating estimates of relative risk into absolute risk for a 

meaningful time period 

5 

Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, and sensitivity 

analyses 

5 

Discussion  

Key results 18 Summarise key results with reference to study objectives 6 

Limitations 19 Discuss limitations of the study, taking into account sources of potential bias or 

imprecision. Discuss both direction and magnitude of any potential bias 

8 

Interpretation 20 Give a cautious overall interpretation of results considering objectives, limitations, 

multiplicity of analyses, results from similar studies, and other relevant evidence 

6-7-

8 

Generalisability 21 Discuss the generalisability (external validity) of the study results 6-7-

8 

Other information  

Funding 22 Give the source of funding and the role of the funders for the present study and, if 

applicable, for the original study on which the present article is based 

2 

 

*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and 

unexposed groups in cohort and cross-sectional studies. 

 

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and 

published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely 

available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at 

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is 

available at www.strobe-statement.org. 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2022-061993:e061993. 12 2022;BMJ Open, et al. Marcos-Pardo PJ


	Changes in life satisfaction, depression, general health and sleep quality of Spanish older women during COVID-19 lockdown and their relationship with lifestyle: an observational follow-up study
	Abstract
	Introduction
	Material and methods
	Study design
	Sampling method and sample size
	Patient and public involvement
	Procedures
	Statistical analysis

	Results
	Discussion
	Conclusions
	References


