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ARTICLE INFO ABSTRACT

Keywords: Introduction: The COVID-19 pandemic affected mental health worldwide. The COSMO-Spain study
WHO-5 analyses risk perceptions, behaviours, knowledge and other pandemic related variables, such as
Well-being well-being. This work aimed to assess the evolution of self-reported well-being in Spain from May
g(?r\gn];j:us 2021 to September 2022 and its association with demographic and COVID-19 related factors.
Ppandemic Methods: An online, nationwide cross-sectional panel survey was applied in seven rounds with

1000+ participants each, with a total sample of 7266 participants, representative of the Spanish
adult general population. The main variable was well-being, measured with the World Health
Organization Well-Being Index (WHO-5) total score, an index with a total score from 0 to 100 (0
= worst well-being, 100 = best well-being). Other variables included in the survey were: socio-
demographic data, concern about COVID-19, feelings of depression and fear, COVID-19-related
worries, risk perception, self-efficacy, preventive behaviours, pandemic fatigue, health literacy,
information search behaviours, and trust in several institutions. A multiple linear regression was
run to analyse the associated factors with the WHO-5 total score.

Results: The WHO-5 total score showed a significant increase from rounds 6 (May-June 2021) to 8
(September—October 2021). Women (standardized b coefficient (b) = -0.10), youth or people with
lower socioeconomic status (worsened financial situation (b = —0.10) or unemployed/furloughs
(b = —0.04)) reported lower well-being levels, whereas having a university-level education
showed the opposite (b = 0.11). Feeling less depressed was associated with higher well-being (b
= 0.31).

Conclusions: This study shows rising levels of well-being until a plateau was reached in October
2021. Vulnerable groups may be at higher risk of worsened mental health and should be
addressed by policymakers. Further longitudinal studies should evaluate causality and evolution
patterns of well-being throughout the COVID-19 pandemic.
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1. Introduction

On December 2019, the novel Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) was detected in China [1]. Three
months later, the World Health Organization (WHO) declared Coronavirus Disease 2019 (COVID-19) as a global pandemic and Spain
decreed a firm population-wide lockdown, which lasted until June 2020 [2]. This was followed by a period of restrictive and pre-
ventive measures established locally, according to the epidemiological situation [3]. The pandemic economic impact during the first
year was profound [4], with increasing rates of unemployment and furloughs (in Spanish “expedientes de regulacién temporal de
empleo” or ERTE). New waves of coronavirus infections led to a temporary reinforcement of mitigation measures from October 2020
[3] to May 2021.

From the moment the first lockdown was enforced, WHO’s strategy to control SARS-CoV-2 spread focused on three non-
pharmacological interventions (NPI), the 3 W’s [5]: washing hands, wearing a face mask and watching social distance. Meanwhile,
pharmacological interventions were developed and vaccination in Spain started on December 27th’ 2020 [6], firstly targeting at-risk
groups and gradually extending to the general population, with vaccination acceptance increasing from 43.1 % in September 2020 to
84.5 % in May 2021 [7]. By September 2021, 70 % of the population was fully vaccinated [8] and booster doses had started being
administered. One year later, 85.6 % of the Spanish population had completed the initial vaccination protocol. Mortality rates during
the three pandemic waves in 2021 were significantly lower than the preceding year [8].

Pandemics, along with the restrictions and NPIs implemented to curb its spread, are known to affect population health [9],
compromising the “state of complete physical, mental and social well-being" [10]. Even though there is no consensual definition [11],
well-being is a complex multidimensional construct that may reflect mental health in a broader sense, evaluating people’s perceptions
of being cheerful, calm, active, fresh, day filled with interesting things [12]. It can be measured using different scales such as
Warwick-Edinburgh Mental Wellbeing Scale [13], the Psychological General Well-Being Index [14] or the WHO Well-being Index
(WHO-5), a questionnaire used to assess subjective self-reported positive well-being in 5 items, validated in multiple languages and
widely used [15].

During the first year of this pandemic, several studies analysed the impact of behavioural recommendations and restrictive
measures enforced by governments [12,16,17] on mental health in this broader context. Overall, they found well-being levels were
lower than pre-pandemic reference values [16-18], with a significant decrease in well-being observed in Spain, and WHO-5 total
scores barely surpassing 50 out of 100 [18]. Furthermore, being young, a woman, a student or having low income [12,16,17] during
the lockdown impacted negatively on well-being, while being employed had the opposite effect [16,17,19]. Depression and anxiety
have risen worldwide since 2020 [20-22], showing a negative correlation with well-being as well [21-23]. COVID-19-related aspects
such as pandemic fatigue, the feeling of distress that may lead to a lack of motivation to follow recommended protective measures,
seem to follow the same trend [24]. Furthermore, the perceived risk of contagion and severity, if infected, have shown negative as-
sociations with well-being, whereas perceived self-efficacy to avoid infection associates with better mental health [12,25].

Other factors with a negative association with well-being are digital media use [26,27], high frequencies of COVID-19 information
search [27] and high levels of misinformation [28]. Increased knowledge on COVID-19 health-related topics has been associated with
higher well-being levels [1,27], as do trusting in information sources, institutions and organizations [12].

The WHO Regional Office for Europe launched the COVID-19 Snapshot MOnitoring (COSMO) study [12] to evaluate the pop-
ulation’s knowledge, attitudes, preventive practices (KAP) and well-being during the pandemic. Spain joined this study in May 2020,
with COSMO-Spain [25] surveys results being publicly available [3].

Even though evidence regarding psychological well-being during the first year of the pandemic is abundant [20,29], data regarding
the second year of the pandemic are scarce. The present work aims to assess the evolution of self-reported psychological well-being by
the Spanish population from May 2021 to September 2022, and its association with demographic characteristics and COVID-19-related

Table 1
COSMO-Spain rounds 6 to 12 characterization.
Round 6 Round 7 Round 8 Round 9 Round 10 Round 11 Round 12
Dates May 24th to July 26th to September 27th November 30th February 25th April 29th to September 21st
June 3rd’ 2021 August 5th to October 4th’ to December to March 4th May 4th’ 2022 to 29th 2022
2021 2021 13th’ 2021 2022
Number of cases in 94,236 [34] 291,765 [35] 25,682 [36] 153,298 [37] 290,544 [38] 83,323 [39] * 18,458 [40] *
the previous
fortnight
14-day 198.60/ 614.88/ 54.12/100,000 323.07/100,000 613.15/ 676.43/ 149.84/
accumulated 100,000 100,000 inhabitants [36] inhabitants [37] 100,000 100,000 100,000
incidence inhabitants inhabitants inhabitants [38] inhabitants [39] inhabitants [40]
[34] [35] “ “
Invitations 3364 3701 5334 2894 1302 1308 1163
Answers 1727 1334 2557 1794 1118 1204 1163
Complete Surveys 1001 1000 1042 1049 1067 1056 1051
)
Statistical weight 97.33 % 99.87 % 96.85 % 98.42 % 96.80 % 95.50 % 98.07 %
Sampling error 3.14% 3.10% 3.08 % 3.05 % 3.02 % 3.02 % 3.01 %

@ Data limited to people over 60 years old.
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factors.
2. Materials and methods
2.1. Study protocol

The COSMO-Spain study consists of a nationwide, cross-sectional panel survey on the KAP, risk perception and psychological
variables related to the COVID-19 pandemic [25,30]. It has been conducted approximately every 2 months by a consumer research
company, which recruits a sample representative of the Spanish population regarding age, gender, education level and large area of
residence, in order to address potential selection biases. The quotas that were used to define representative groups were based on the
Spanish population distribution reported by the Spanish National Statistics Institute [31]. An email invitation to answer an online
survey was sent to the members of the company’s panel aged 18 or older living in Spain. People who did not respond were replaced by
others in the same group. Quality control measures implemented by the consumer research company include soft launches for each
round and control questions to detect inconsistencies. Overall, each round counted with 1.000+ participants, as defined by the WHO
protocol [12], and statistical weighting was used to correct some quotas that were not completely fulfilled during the recruitment
period for each round (Table 1). The current work analysed data rounds 6 to 12, as rounds 1 to 5 were conducted during the first year of
the SARS-CoV-2 pandemic. Table 1 summarizes each round timeline, as well as data regarding the epidemiological context at each
moment [32-38] and response rates.

As awhole, a total of 19,066 invitations to participate were sent via electronic mail, reaching a total of 7266 completed surveys. For
each round, a new sample of participants was drawn from a pre-existing panel, ensuring that each person was only able to answer the
survey once, thus guaranteeing independence of observations.

Ethical statement

This study was approved by the Carlos III Health Institute Ethics Committee (CEI PI 59_2020-v2), dated July 14th’ 2020. Partic-
ipants were informed about the study goals and consented both to fulfilling the questionnaire and to the publication of the anonymized
aggregated results [3] by checking a box.

2.2. Measures

2.2.1. Sociodemographics
Demographic variables, such as sex, age group, education level, economic situation during the previous three months and employment
status were collected as shown in Supplementary Table 1. Employment status results from merging two variables from the original

LTS LTINS

COSMO-Spain survey [30]: employment (“working”, “student”, “homemaker”, “retired/pensioner”, “long-term unemployed”, “un-
employed or ERTE”) and type of work (“with high risk of contagion”, “with moderate risk of contagion”, “no risk”, “telework” and
“healthcare staff”). The resulting variable has the following categories: working a high to moderate risk of contagion job; working a

low risk of contagion job; student; retired/pensioner/homemaker; unemployed/ERTE.

2.2.2. WHO-5

The WHO-5 questionnaire is an adaptation of the WHO-10 well-being index containing only positively phrased items [39], that has
been translated and validated into more than 30 languages, including Spanish [40], with satisfactory psychometric properties and a
high content validity [15,40]. This questionnaire requires participants to recall if in the two weeks prior to answering they felt (a)
cheerful and in good spirits, (b) calm and relaxed, (c) active and vigorous, (d) woken up feeling fresh and rested and (e) a daily life
filled with things that interest them. Each item is scored on a scale from 0 (at no time) to 5 (all of the time). The raw score ranges from
0 to 25 and can be multiplied by 4, resulting in a total score where 0 is the worst possible well-being and 100 the best. Cut-off scores
under 50 out of 100 can be suggestive of clinical depression [40].

2.2.3. Worries

There were several items used to evaluate people’s worries and concerns regarding the COVID-19 pandemic. Concern about COVID-
19 was evaluated by asking the participants “how concerned are you about coronavirus/COVID-19”. Answering possibilities ranged
from 1 (not concerned at all) to 5 (extremely concerned). Perceived speed of propagation was scored from 1 (spreading slowly) to 5
(spreading fast). Feelings of depression and feelings of fear were also enquired with two items scored from 1 (“makes me feel depressed”
or “fear”, respectively) to 5 (“does not affect my mood”, in case of depression, and “does not make me feel fear at all”, in case of fear).
Worries about specific situations were scored using a scale from 1 (not worried at all) to 5 (worried a lot). The included situations were:
a health system overload, their own physical and mental health, going outside, a new lockdown, losing a loved one, becoming unemployed and
new coronavirus variants.

2.2.4. Risk perception

Risk perception was evaluated with three different items, all of which were answered in 5-point scales: severity; probability and self-
efficacy at avoiding COVID-19. Perceived severity in case of COVID-19 contagion was rated from 1 (very light) to 5 (very severe), as was
the probability of coronavirus contagion (from highly unlikely to highly likely). Finally, self-efficacy was assessed with the question
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“nowadays, avoiding coronavirus/COVID-19 infection, for me is ...” and possible answers ranged from 1 (very hard) to 5 (very easy).

2.2.5. Preventive behaviours

Four items were used to evaluate compliance with preventive behaviours, each one was scored from 1 (never) to 5 (always).
Participants were asked how often in the previous 7 days they washed their hands with soap and water or with hydroalcoholic gel, how
often they kept a physical distance of at least 2 m and how often they used a face mask correctly.

In the final round, face mask correct use is a result of the mean value of two different items: “using face mask following recom-
mendations in health centres, nursing homes and pharmacies” and “in public transport”, which were asked separately.

2.2.6. Pandemic fatigue

Pandemic fatigue was assessed using the COVID-19 Pandemic Fatigue Scale (CPFS), a tool recently validated for the Spanish
population [41], composed of six items: “I am tired of all the COVID-19 discussions in TV shows, newspapers and radio programs, etc.”,
“I feel strained from following all of the behavioural regulations and recommendations around COVID-19”, “I am sick of hearing about
COVID-19”, “I am tired of restraining myself to save those who are most vulnerable to COVID-19”, “when friends or family members
talk about COVID-19, I try to change the subject because I do not want to talk about it anymore” and “I am losing my spirit to fight
against COVID-19”. Each item was scored from 1 (strongly disagree) to 5 (strongly agree). The CPFS total sum score ranged from 6 to
30, where higher scores represented higher levels of pandemic fatigue.

2.2.7. Health literacy

Health literacy was assessed using 7 items asking participants how easy it was for them to: follow recommendations about protecting
oneself, value if media information is reliable, understand what to do when one is a close contact, find information regarding vaccines, un-
derstand the risks and benefits of vaccination, assess if media information regarding vaccines is reliable and decide if one should get vaccinated.
The response scale was from 1 - very difficult to 4 — very easy. These items were selected from the validated COVID-19 Health Literacy
Questionnaire [42].

2.2.8. Information seeking behaviour and trust in information sources

Respondents were asked how often they searched for information regarding coronavirus/COVID-19 (information search frequency)
ranking from 1 (never) to 5 (several times a day). Participants were then inquired about their trust in the information provided by
different sources: TV news, debate programs, press conferences, national press, healthcare professionals, social media, the internet, the Health
Ministry, the WHO, COVID-19 help phone lines and the radio. The level of trust ranged between 1 (very little trust) and 5 (the highest
level of trust).

2.2.9. Trust in institutions

Participants were asked to rate their trust in several institutions and organizations. Possible responses were scored on a five-point
scale where the lowest value [1] meant no trust and the highest value [5] represented a strong sense of trust. The evaluated institutions
were: primary care centres, the workplace, hospitals, the Ministry of Health, the Regional Government, scientists, education centres, public
transport, press and the Central Government.

All variables are summarized in Supplementary Table 1.

2.3. DATA analysis

Descriptive statistics were applied to every variable in the study, both overall and by round. For binary and categorical variables,
the percentage of participants that selected each option was computed. Mean and standard deviation (SD) were calculated for
continuous variables. Ordinal variables, evaluated using response scales, were analysed as continuous.

Visual inspection of the histogram of the main variable (WHO-5) revealed an approximation to normality. A one-way ANOVA with
a Bonferroni post hoc test was conducted to identify differences in WHO-5 total score by rounds.

A multiple linear regression was run using WHO-5 total score as the dependent variable, with a total sample of 6203 respondents.
Independent variables used were the ones described in Supplementary Table 1, with the exception of trust in sources of information and
trust in institutions, due to the very strong Pearson correlation (r) several of its items showed amongst each other (r > 0.60). A total of
1063 surveys from the 7266 answered questionnaires were excluded due to missing values when answering one or more Health
Literacy items. Independence of observations was assured during the study design and multicollinearity statistics were assessed and its
absence guaranteed. Homoscedasticity and normality assumptions were met. Data analysis was performed using IBM SPSS Statistics,
Version 28.0 and R, Version 4.4.1.

3. Results
3.1. Sociodemographic profile
Table 2 features the total descriptive statistics for every variable and Supplementary Table 2 depicts descriptive statistics by round.

Almost two-thirds of the participants were 35-64 years old (64.7 %, n = 4647). Most of the participants either had primary (27.2 %; n
=1976) or university-level education (32.0 %; n = 2329). Over two-thirds of the participants felt their economic situation during the
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Table 2
Descriptive statistics of the study variables.

Heliyon 11 (2025) e42409

Variable Categories Total (n=7266)
n %
Sex Female 3633 50.0 %
Male 3633 50.0 %
Age group (years old) 18 to 24 497 6.8 %
25 to 34 1251 17.2%
35 to 49 2403 33.1%
50 to 64 2244 30.9 %
65+ 871 12.0 %
Education level Incomplete primary or less 1239 171 %
Primary 1976 27.2%
Secondary 1722 23.7 %
University 2329 32.0%
Economic situation (during the previous three months) Has improved 700 9.6 %
Remains the same 4713 64.9 %
Has worsened 1854 25.5 %
Employment status Working a high to moderate risk of contagion job 2758 38.0 %
Working a low risk of contagion job 1190 16.4 %
Student 474 6.5 %
Retired/pensioner/homemaker 1821 25.0 %
Unemployed/ERTE 1024 141 %
Mean Standard deviation
WHO-5 total score (0-100) 54.49 22.81
Concern about COVID-19 [1-5] 3.10 1.15
Speed of propagation [1-5] 3.44 1.21
Feelings of depression [1-5] 3.07 1.25
Feelings of fear [1-5] 3.01 1.24
Worry [1-5] Health system overload 4.19 1.07
Own physical and mental health 3.73 1.30
Going outside 2.55 1.32
A new lockdown 3.68 1.39
Losing a loved one 4.44 1.01
Becoming unemployed 3.07 1.63
New coronavirus variants 3.86 1.19
Risk perception: severity [1-5] 2.87 0.96
Risk perception: probability [1-5] 2.84 1.12
Self-efficacy at avoiding COVID-19 [1-5] 3.18 1.00
Frequent hand hygiene [1-5] 3.99 1.17
Hydroalcoholic gel use [1-5] 3.99 1.23
Physical distancing [1-5] 3.66 1.21
Using masks [1-5] 4.51 0.92
Pandemic fatigue [6-30] 17.71 5.44
Health literacy [1-4] Following recommendations about protecting oneself 3.29 0.71
(n = 7089)
Valuing if media information is reliable 2.58 0.94
(n = 6772)
Understanding what to do when one is a close contact 3.17 0.76
(n =7037)
Finding information regarding vaccines 2.96 0.87
(n = 6896)
Understanding risks and benefits of vaccination 3.20 0.85
(n = 6979)
Assessing if media information regarding vaccines is reliable 2.62 0.95
(n = 6755)
Deciding if one should get vaccinated 3.38 0.84
(n =7015)
Information search frequency [1-5] 2.72 1.08
Trust in sources of information [1-5] TV News 2.76 1.17
Debate programs 2.50 1.12
Press conferences 2.67 1.15
National press 2.67 1.10
Healthcare professionals 3.87 1.11
Social media 2.05 1.06
Internet 2.42 1.06
Health Ministry 3.22 1.27
WHO 3.25 1.24
Help phone lines 3.07 1.20
Radio 2.78 1.10

(continued on next page)



C. Santos-Ribeiro et al. Heliyon 11 (2025) e42409

Table 2 (continued)

Variable Categories Total (n=7266)
n %

Trust in institutions [1-5] Primary care centres 3.43 1.13
Workplace 3.06 1.15
Hospitals 3.60 1.11
Health Ministry 3.06 1.26
Regional Government 2.98 1.16
Scientists 3.83 1.12
Education centres 3.10 1.06
Public transport 2.39 1.10
Press 2.44 1.06
Central Government 2.54 1.25

previous three months remained the same (64.9 %, n = 4713). Regarding employment status, 38.0 % of the respondents reported
working in high-to-moderate risk of contagion jobs, while 14.1 % were unemployed/ERTE.

3.2. WELL-BEING throughout the rounds

Fig. 1 portrays the evolution of the average WHO-5 total score throughout all seven rounds. There was a significant linear trend
during the seven rounds (p < 0.001), and statistically significant increases in WHO-5 total score from round 6 to rounds 8 (mean
difference (MD) = 3.73, p = 0.004), 9 (MD = 3.62, p = 0.007), 11 (MD = 4.78, p < 0.001) and 12 (MD = 4.24, p = 0.001). There were
no significant differences between round 8 and round 12.

3.3. Factors associated with well-being

Regarding sociodemographic variables, increases in education level showed the highest positive association with the WHO-5 total
score, especially in case of university-level education (standardized beta coefficient (b) = 0.11), when compared with incomplete
primary education. Sex, age and employment status, however, had the opposite effect. Being younger showed a negative association
with the WHO-5 total score in all age groups when compared with being over 65 years old, particularly for 35 to 49-year-olds (b =
—0.14). Females also reported lower WHO-5 total scores (b = —0.10, p < 0.001), as did people with worsened financial situation (b =
—0.10). The regression model of WHO-5, with an explained variance of 27.2 %, can be found in Table 3. Fig. 2 shows sociodemo-
graphic variables and other variables (the ones with higher or lower b values) significantly associated with well-being.

Decreased self-reported feelings of depression had a significantly higher association with the WHO-5 total score (b = 0.31) than the
rest of the variables. Other COVID-related variables with a positive association with WHO-5 total score were worrying about a new
lockdown (b = 0.08) or losing a loved one (b = 0.07). On the other hand, worrying about one’s own physical and mental health (b = —0.11)
or new coronavirus variants (b = —0.08) and risk perception: severity (b = —0.08) were significantly associated with a lower WHO-5 total
score. Statistical significance was assured by p < 0.001 for the abovementioned variables; Table 3 includes all the variables with a
significant association with the WHO-5 total score. There were no significant differences between WHO-5 total score for non-
responders with missing values, when compared with responders (MD = —1.17, p = 0.16).

4. Discussion

The main goal of this study was to assess the evolution of self-reported well-being in Spain throughout the second year of the
COVID-19 pandemic and beyond, and its association with demographic characteristics and COVID-19 related variables.

WHO-5 Total Score

56.29

55.76
56 55.14

Mean

Round 6 (May Round 7 (July  Round 8 Round 9 Round 10 Round 11 Round 12
24thtolune  26thto  (September (November (February (April 29thto (September
3rd2021)  August S5th 27th to 30th to 25th to May 4th  21st to 29th
2021)  October4th December  March 4th 2022) 2022)
2021) 13th 2021) 2022)

=== \WHO-5 Total Score

Fig. 1. WHO-5 total score evolution by round.
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Table 3
Multiple linear regression results with unstandardized and standardized coefficients.
Unstandardized Coefficients Standardized Coefficients t Sig.
B Std. Error b
(Constant) 18.72 3.26 5.75 <0.001
Round 7 1.88 0.95 0.03 1.97 0.049
Round 8 2.58 0.93 0.04 2.77 0.006
Round 9 3.16 0.94 0.05 3.37 0.001
Round 10 1.42 0.95 0.02 1.49 0.136
Round 11 2.39 0.97 0.04 2.45 0.014
Round 12 0.75 1.01 0.01 0.74 0.457
Sex —4.41 0.53 —-0.10 —8.39 <0.001
18 to 24 years old —8.33 1.58 —0.09 —5.27 <0.001
25 to 34 years old —6.07 1.16 -0.10 -5.21 <0.001
35 to 49 years old —6.78 1.024 —-0.14 —6.62 <0.001
50 to 64 years old —3.80 0.94 —0.08 —4.04 <0.001
Education level = Primary 341 0.78 0.07 4.38 <0.001
Education level = Secondary 3.74 0.80 0.07 4.65 <0.001
Education level = University 5.39 0.81 0.11 6.69 <0.001
Employment status = Working a low risk of contagion job 0.11 0.73 0.002 0.15 0.880
Employment status = Student —1.98 1.33 —0.02 -1.49 0.137
Employment status = Retired/pensioner/homemaker —0.74 0.79 —0.01 —0.94 0.345
Employment status = Unemployed/ERTE —2.36 0.80 —0.04 —2.93 0.003
Economic situation = Remains the same -0.77 0.87 —0.02 —0.89 0.375
Economic situation = Has worsened —4.64 0.98 —0.09 —4.74 <0.001
Concern —0.28 0.29 —0.01 —0.96 0.338
Speed of propagation 0.15 0.24 0.01 0.64 0.522
Depression 5.38 0.25 0.30 21.79 <0.001
Fear 0.27 0.26 0.01 1.05 0.292
Health system overload 0.75 0.31 0.035 2.45 0.014
Own physical and mental health -1.89 0.25 -0.11 —7.69 <0.001
Going outside —0.94 0.23 —0.05 —4.09 <0.001
A new lockdown 1.19 0.20 0.07 5.82 <0.001
Losing a loved one 1.49 0.32 0.07 4.70 <0.001
Becoming unemployed 0.13 0.18 0.01 0.73 0.463
New coronavirus variants —1.58 0.31 —0.08 —5.16 <0.001
Severity —-1.80 0.30 —0.08 —6.04 <0.001
Likelihood of contagion 0.04 0.24 0.002 0.16 0.870
Self-efficacy 0.69 0.25 0.03 2.76 0.006
Frequent hand hygiene 0.78 0.28 0.04 2.80 0.005
Hydroalcoholic gel usage 0.41 0.27 0.02 1.49 0.137
Physical distancing 0.62 0.27 0.03 2.26 0.024
Using masks -0.29 0.35 —0.01 —0.82 0.412
Pandemic fatigue —0.07 0.05 —0.02 -1.43 0.154
Health literacy = Following recommendations about protecting oneself 1.53 0.43 0.05 3.54 <0.001
Health literacy = Valuing if media information is reliable 0.41 0.39 0.02 1.04 0.300
Health literacy = Understanding what to do when one is a close contact 1.61 0.39 0.05 4.15 <0.001
Health literacy = Finding information regarding vaccines 0.47 0.39 0.02 1.22 0.223
Health literacy = Understanding risks and benefits of vaccination —0.64 0.41 —0.02 —1.58 0.115
Health literacy = Assessing if media information regarding vaccines is reliable 0.42 0.40 0.02 1.04 0.298
Health literacy = Deciding if one should get vaccinated 0.50 0.38 0.02 1.31 0.191
Search frequency —0.40 0.27 —0.02 —1.48 0.139

The sociodemographic distribution of the participants was similar to Spanish population on January 2022 [43], with a slight
underrepresentation of people over 65 years old. Interestingly, despite the deep economic impact of the lockdown in Spain [4], most
participants’ economic situation remained stable. Regarding employment status, the study results were according to the national
values [44], with an employment rate of 54.4 % in 2022.

There was an increase in Spanish population well-being from May to October 2021, followed by a plateau until late September
2022. The increase in well-being during the initial five-month period accompanied the vaccination campaign in Spain and the decrease
in mortality rates. Around 70 % of the population was vaccinated by September 2021 (round 8) and mortality rates were substantially
lower than during the first year of the pandemic [8], which may have led people to feel safer, increasing their overall sense of
well-being. From October 2021 to February 2022 (round 10), there were no significant differences in reported well-being, in spite of an
exponential increase in the number of cases associated with the SARS-CoV-2 Omicron variant during January 2022 [8], possible due to
its low lethality rate. Nonetheless, the WHO-5 total scores observed in this study were below the 68-point average observed in the
European Quality of Life Survey from 2016 [45]. Although direct comparisons cannot be made, one may hypothesise the reasons why
in September 2022 the well-being was still low. At that moment, the “new normality” still included restrictive measures and a certain
degree of perceived risk that did not allow for a complete return to pre-pandemic well-being levels [46]. Self-reported compliance with
facemask use according to local recommendations, as well as other preventive behaviours related to restrictive measures are reported
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Variable (reference) B value
Sex (male)
Female -0.10 oA

Age (over 65 years old)

18 to 24 years old -0.09 — -
25to 34 years old -0.10 i
35 to 49 years old -0.14 —

50 to 64 years old -0.08 — —

Education level (less than primary)

Primary 0.07 =
Secondary 0.07 =
University 0.11 [ |

Employment status (high risk job)
Unemployed/ERTE -0.04 =—

Economic situation (improved)

Worsened -0.09 ——
Depression

Decreased feelings 0.30 i
Worries

A new lockdown 0.07 =

Losing a loved one 0.07 =

Own physical and mental health 0.1 — —

New coronavirus variants -0.08 =

Going outside -0.05 — A

Health Literacy
Close contact 0.05 =

Severity -0.08 =

| S e p e — — T T T T T T T T T T
Q175 -015 0125 -01 0075 005 025 O Q025 005 Q075 O 0125 015 075 02 0225 025 05 03 05

Fig. 2. Standardized beta (b) values for sociodemographic variables and other variables significantly associated with well-being.

by round in Supplementary Table 1. One study [18] reported low levels of well-being during the first months of the pandemics in Spain
(barely over 50 points), but no other information is available during the first year, as the WHO-5 was not included in the COSMO-Spain
study until round 6.

Our study showed increased well-being in the oldest groups, a tendency also seen in Italy [47] and northern Europe [16,29].
Interestingly, before the COVID-19 pandemic, Mediterranean countries showed a decrease in well-being with increased age [45].
Research suggests that greater access to COVID-19 information and media exposure among youth may explain this [47,48]. However,
we did not find any association between well-being and COVID-19 information seeking frequency. Other possible explanations may be
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related to the uncertainty regarding one’s future caused by financial self-insufficiency in the youngest groups or the greater impact
social isolation may have amongst the youth [16,48]. This generational difference could also result from a higher resilience older
people may show due to their life experiences [16,48].

Our results indicated that sex was independently associated with well-being, with women showing significantly lower well-being
levels. The relationship between being a woman and experiencing psychological distress during the pandemic has been consistently
reported worldwide [48]. This sex disparity is likely multifactorial, although it might relate to a greater incidence of depression or
anxiety amongst women [16].

We found education to be a protective factor for well-being, but results throughout the literature are inconsistent [16,48]. A
worsened financial situation and being unemployed negatively influenced well-being in our study, in accordance with the literature
[16,48]. Possible interventions and support measures developed nationwide should take into consideration these vulnerable groups
(women, youth or people with lower socioeconomic status), as they may benefit from targeted action in order to avoid exacerbating the
reported disparities.

A significantly high association was found between well-being and feelings of depression in this study: the less depressed a person
felt, the higher her or his own well-being. This was foreseeable, as WHO-5 has been validated as a screening tool for mild depression
[40,49].

COVID-19 has generated several worries and concerns in the Spanish population [30]. Higher preoccupation with one’s physical
and mental health was associated with lower well-being, consistent with observations worldwide [50]. Concerns regarding going
outside also negatively influenced well-being, which may be explained by the lasting effects of the lockdown [16]. Furthermore,
worrying about new coronavirus variants followed the same trend, probably in connection with the appearance of the highly con-
tagious Omicron variant [8]. The impact of these worries on well-being may partially explain why it has not returned to the
pre-pandemic levels.

People who were more worried about a new lockdown, the health system overload or losing a loved one showed higher levels of
well-being. Concerns about restrictions on freedom of movement may be accompanied by more frequent preventive behaviours,
justifying such a positive relation. The same explanation may apply to worries regarding the health system. Further studies are needed
to confirm and understand this finding. Finally, the existence of a loved one to care about may explain a greater sense of self-reported
wellbeing. Overall, divorcees, widowers and one-person households have been shown to report more mental health problems [16].

Perceived self-efficacy and well-being also went hand-in-hand as shown throughout the pandemic [12,25]. On the contrary, as
expected, those with higher risk perception (severity) reported lower levels of well-being [17]. Only hand hygiene and physical
distance practices were associated with better well-being levels in this study. The absence of an impact of face mask use on well-being
may be explained by a decreasing compliance with its use throughout the pandemic [30,51]. There is ample evidence of the positive
influence of good levels of health literacy, and knowledge about health-related topics on well-being and mental health [1,27]. Those
who better knew how to follow recommendations and how to proceed in case of a close contact showed higher levels of well-being.
This reinforces the need for comprehensive health promotion strategies, with quality concise information during health crises [12,27,
28]. Policy makers and administrations, when involving media and digital platforms in health emergencies divulgation strategies,
should take this into account [52].

Finally, one should consider the low explained variance of the regression model. The complexity and subjectivity of one’s
perception of well-being, built in accordance with individual experiences, may partly justify such explained variance, as does the lack
of evaluation of past mental health issues.

4.1. Strenghts and limitations

There are several strengths and limitations to take into consideration when interpreting this study. The cross-sectional nature of the
study does not enable testing for causality, even though the per round structure allows analysing the fluctuations of the sense of well-
being throughout the pandemic, unlike most one-time cross-sectional studies found in the literature.

The sampling method used in this study also has its pros and cons. The use of a nationwide approach across Spain results in an
accurate representation of the public KAPs and well-being, with a relatively large sample, representative of the Spanish population
regarding sex, age, education level and large areas of residence. However, the sample size in each round prevented analyses by local
regions.

Furthermore, selection bias may arise from the need to access digital technologies to answer the survey, limiting the participation of
particularly vulnerable population groups (the oldest old, refugees, migrants or homeless people, for example). People under 18 years
old did not participate either. Therefore, one should be careful when extrapolating the results of this study to specific disadvantaged
populations. Moreover, the heterogeneity in response rates, with some as low as 36.0 % and others as high as 100.0 %, may also be an
important limitation of the study, as it may amplify a selection bias. This should be taken into account especially during vacation
periods such as the summer holidays.

Regarding data collection, self-reported behaviours may differ from actual behaviours, even in anonymized surveys, due to peo-
ple’s propensity to answer according to social norms (social desirability bias) [53]. Lastly, not all the scales used in the study have been
validated in the context of the COVID-19 pandemic. Regardless, our main goal was measured with the widely used, amply validated
WHO-5 scale, which could ease comparisons with other studies using the same instrument.
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4.2. Conclusions

This study shows an increment in well-being during the second year of the coronavirus pandemic, reaching a plateau from October
2021 onwards, lower than pre-pandemic values. Vulnerable groups at risk of lower well-being levels were younger people, women and
people with lower socioeconomic status. They should be prioritized by policymakers in intervention and communication strategies.
Self-reported feelings of depression and well-being seem to have an important association. Thus, it is necessary to monitor the mental
health status of the population, which might be at risk for a significant increase in pathologies like depression. These can rise with
preoccupations regarding one’s physical and mental health or other COVID-19 related issues. It can be refrained by empowering
people to avoid infection, teaching them how to find accurate information, and knowing what measures and behaviours to follow.
Well-being is a complex, highly subjective construct, influenced by a multitude of KAPs, not fully explained by the ones analysed in this
study. Further longitudinal studies are necessary in order to evaluate causality and evolution patterns of well-being throughout the
COVID-19 pandemic.
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