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1  Introduction
The first coronavirus respiratory syndrome diagnosis (SARS-CoV-2) was reported in 
December 2019. To reduce COVID-19 transmission and alleviate pressure on health-
care systems, a range of public health measures were implemented worldwide. One mea-
sure adopted globally was the isolation of the population at home. Despite the positive 
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Abstract
Aim  To examine the role of psychosocial attitudes in the relationship between mood 
and self-rated health by sex during COVID-19 pandemic.

Methodology  A cross-sectional design was used with data from residents of Zaragoza 
(Spain) aged 16 years and older, collected during the initial lockdown (Phase I) and 
20 months later (Phase II). Mediation analyses were conducted using three regression 
models to assess the role of psychosocial attitudes.

Results  Psychosocial attitudes explained 30–55% of the variance in the relationship 
between mood and self-rated health in both sexes. Significant direct effects of mood 
on self-rated health were found in men and women (Phase I: βmen: 0.293, p < .001; 
βwomen: 0.226, p < .001; Phase II: βmen: 0.266, p < .001; β_women = 0.292, p < .001), as 
well as significant effects of psychosocial attitudes (Phase I: βmen: 0.054, p < .001; βwomen: 
0.052, p < .001; Phase II: βmen = 0.042, p < .001; βwomen: 0.049, p < .001). Indirect effects of 
mood through psychosocial attitudes were also significant (Phase I: βmen: 0.224; βwomen: 
0.273; Phase II: βmen: 0.163, p < .001; βwomen: 0.193, p < .001). Women consistently 
reported worse moods and lower self-rated health than men across both phases.

Conclusion  Promoting healthy behaviours is essential, particularly for women and 
other vulnerable groups, to reduce health disparities and support public health.

Keywords  Psychosocial attitudes, Respiratory illness, Pandemic, Self-perceived health, 
Mood, Sex differences
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impact of confinement in reducing infection rates, previous pandemics demonstrated its 
negative effects on mental health [1].

The onset of this pandemic isolation had some peculiar aspects to consider, includ-
ing too much free time, boredom and continuous exposure to news about the conse-
quences of COVID-19. All this may have had certain consequences on the state of mind 
and the level of daily stress that people had to face. Several people developed unhealthy 
behaviours, including poor-quality diets, lack of physical activity, tobacco and alcohol 
use, excessive smartphone use and compulsive scrolling on digital platforms, which 
have been associated with mood disturbances such as depressive symptoms, as well as 
changes in lifestyle habits such as eating behaviours, medication use, and online gam-
bling [2, 3]. Previous research has demonstrated that unhealthy behaviours and psycho-
social attitudes directly influence health-related quality of life, including self-rated health 
and the ability to adapt to changing environments [4].

In addition, sex differences in health perceptions, behaviours, and psychosocial atti-
tudes are well documented. Women consistently report poorer self-perceived health 
than men, a difference partly explained by factors such as educational level, functional 
limitations, and higher self-reported morbidity [5]. In contrast, men are more likely to 
engage in unhealthy behaviours such as smoking and alcohol consumption, whereas 
women more frequently adopt restrictive dietary practices, including avoidance of cer-
tain foods due to perceived health risks [6]. Women also tend to express greater concern 
about diet and health and place a higher value on maintaining a healthy lifestyle than 
men [6].

Psychosocial factors further contribute to these sex-related differences in health out-
comes. Women generally experience higher levels of distress and being more affected by 
depression and loneliness, which strongly influence their health perceptions [7]. Men, 
on the other hand, are often influenced by traditional masculine norms that discour-
age help-seeking behaviours and may promote riskier health practices, including lower 
engagement in preventive healthcare and higher tobacco and alcohol use [8].

Furthermore, these unhealthy behaviours could be a driving force for common mental 
disorders such as stress, anxiety, depression and poorer self-perception of health and 
mood, and be associated with a higher global burden of disease and worse outcomes 
in psychiatric disorders [4, 9]. Those people with a low and/or fatalistic mood could 
develop worse lifestyles and have a worse self-concept of their health [10]. Although 
mood and self-rated health are both subjective constructs, they represent conceptually 
distinct dimensions. Mood refers primarily to a person’s affective or emotional state at 
a given time, whereas self-rated health is a broader cognitive appraisal of one’s overall 
health status, integrating physical, psychological, and functional aspects [11]. Self-rated 
health has consistently been recognized as a multidimensional indicator associated with 
morbidity and mortality, beyond transient emotional states.

Self-rated health is not only influenced by individual characteristics but also by the 
broader contextual and social framework. A six-year longitudinal study conducted in 
Canada identified community belonging and food insecurity as mediators in the rela-
tionship between mood and anxiety disorders and self-rated health [12]. Particularly in 
the COVID-19 lockdown, significant gender differences emerged in health behaviors, 
self-perceived health, and psychosocial attitudes. Women reported a greater adverse 
impact on health behaviors than men, engaging in fewer healthy lifestyle practices and 
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experiencing a more pronounced decline in physical activity, diet adherence, and sleep 
quality; and women were more likely to perceive a deterioration in their overall health 
status during the pandemic [13, 14]. In terms of mental health, women exhibited higher 
rates of depressive symptoms and disorders, whereas men reported more anxiety-related 
symptoms [15–17]. During periods of crisis such as the COVID-19 pandemic, affec-
tive states may influence behavioral and psychosocial responses, including sleep pat-
terns, energy levels, anxiety manifestations, and health-related routines [18, 19]. These 
responses may, in turn, shape how individuals cognitively evaluate their overall health. 
From this perspective, psychosocial attitudes can be understood as intermediate mecha-
nisms through which emotional states are associated with broader self-perceptions of 
health [20].

In this study, the term “psychosocial attitudes” is used in an operational sense to refer 
to a cluster of behavioral and affective responses reported during lockdown, includ-
ing sleep disturbances, fatigue, anxiety-related symptoms, and somatic complaints. 
Although these components reflect related dimensions of psychosocial strain rather 
than a single latent psychological trait, they collectively capture individuals’ adaptive or 
maladaptive responses to the crisis context. Few studies have examined the mediating 
role of psychosocial attitudes in the relationship between mood and self-rated health 
from a sex-based perspective during a large-scale public health crisis. Understanding 
these pathways is essential for integrating sex-specific determinants into public health 
strategies aimed at promoting healthier behaviours and reducing health inequalities dur-
ing times of crisis.

1.1  Aim

The primary outcome was to analyse, based on sex, the relationships among a criterion 
variable (mood), a mediating variable (psychosocial attitudes), certain covariables (age, 
educational level, income, household size, number of persons in the household and 
chronic disease) and the self-rated health in the adult population.

Secondary outcomes were to study the behaviour of mood, self-rated health, psycho-
social attitudes and the previously cited covariables depending on the moment of the 
pandemic and sex.

2  Methodology
This study utilized a repeated cross-sectional design, based on two independent popu-
lation surveys conducted at different time points during the COVID-19 pandemic, to 
analyze data from residents of Zaragoza aged 16 years and older. The anonymized data 
were derived from two surveys, conducted at different points in the pandemic, both by 
the Zaragoza City Council [21].

The samples included in Phase I and Phase II were independent, and no longitudinal 
follow-up of participants was conducted. In Phase I of the study, data from Survey I, enti-
tled “Living conditions, needs, and expectations during lockdown due to the COVID-19 
pandemic,” were used. This survey was conducted in April 2020 during the initial wave 
of the pandemic, coinciding with the strict lockdown measures in Spain (from March 14 
to June 21, 2020). Survey I collected the concerns and aspirations of Zaragoza residents 
during the critical period of home confinement from March to May 2020.
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Phase II was conductedapproximately 20 months later, from November 15 to Decem-
ber 15, 2021. Data from Survey II, entitled “Living conditions, needs, and expectations 
after 20 months of the COVID-19 pandemic” [21], were used. Survey II aimed to assess 
the concerns and expectations of city residents after 20 months of living with the pan-
demic without lockdown.

Both surveys were self-administered questionnaires conducted without interviewer 
participation and disseminated primarily through online channels supported by digital 
marketing strategies [21]. As the surveys were administered online, this mode of data 
collection may have limited the participation of older adults with reduced access to or 
familiarity with digital technologies; therefore, a potential underrepresentation of elderly 
participants should be considered when interpreting the findings [22].

Both surveys consisted of 52 questions organized into five thematic sections: (1) 
Personal situation, including household and family finances; (2) Mood and health; (3) 
Activities and attitudes during the pandemic; (4) Post-pandemic perspectives; and (5) 
Evaluation of the services provided by the City Council and other public administrations. 
Participants were recruited using a snowball sampling method supported by digital mar-
keting strategies [21]. This non-probabilistic sampling approach may limit population 
representativeness and the generalizability of the findings, and the results should there-
fore be interpreted with caution [23].

2.1  Variables

The main variables of this study based on sex were self-perceived health as a result vari-
able, mood as a criterion variable, and psychosocial attitudes as a mediating variable. 
Online resource 1 shows the description of the variables used in the study and the differ-
ent survey questions used for this study.

The outcome variable, self-rated health, was obtained through the question “How is 
your health” with 5 answer options: 1 (Very bad), 2 (bad), 3 (regular), 4 (good) and 5 
(Very good).

The criterion variable, mood, was obtained from the question “How do you feel about 
yourself before and during lockdown by COVID-19? with 5 answer options: 1 (Very 
bad), 2 (bad), 3 (regular), 4 (good) and 5 (Very good).

The mediating variable, psychosocial attitudes, was obtained through a synthetic index 
calculated as the sum of the answers obtained by asking whether during lockdown the 
individuals had suffered from “insomnia”, “lack of appetite”, “tiredness”, “anxiety”, “irrita-
bility”, “gastric problems” and “concentration problems”, where the lowest value obtained 
was 7 (appropriate psychosocial attitudes) and the highest was 35 (all the above are bad). 
To validate the index obtained, a scale reliability analysis of the variables used was car-
ried out based on the exploratory factorial analysis by minimum squares that deter-
mined a single factor that explained 55.6% of the variance. Bartlett’s KMO and sphericity 
test gave a result of 0.886 (p < .001) and presented a Cronbach’s Alpha of 0.866 [24].

Finally, the following sociodemographic variables were considered as covariables: Age 
was recorded in three groups: 16–49 years; 50–65 years and > 65 years; Educational level 
defined in three groups: low (lower and secondary education), medium (high school 
and Intermediate Vocational Training), and high (higher and o career degrees); Income 
(Level of net monthly income (euros) per household) was classified into: <1000€, 1000–
2000€, [000-3000€, 3000–4000€ and > 4000€; Household size in < 40 square meters, 
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41–60 m, 61–90 m, 91–120 m, 121–240 m, and > 240 m; Number of people in the house-
hold 1,2,3,4, 5 or > 5; and Chronic disease: yes or no.

2.2  Data analysis

Descriptive analyses were conducted separately by pandemic phase and sex. Frequencies 
were calculated for categorical variables and means with standard deviations for con-
tinuous variables. The Kolmogorov-Smirnov test with Lilliefors correction was used to 
assess normality, although we note that in large samples, even minor deviations from 
normality may be statistically significant. The normality check was conducted as a stan-
dard procedure, with parametric tests considered robust for large sample sizes. Sub-
sequently, to determine sex differences across the variables, mean comparisons were 
performed using Student’s t-test for quantitative variables, while the chi-square test was 
employed for qualitative variables.

Covariates used for model adjustment were those statistically significant in the uni-
variate analysis, as well as those which, despite having no statistical significance, were of 
clinical and epidemiological interest, such as age, educational level, income, household 
size, number of people living in the household and chronic disease [25].

To evaluate the mediating role of psychosocial attitudes in the relationship between 
mood and self-rated health, three regression analyses were conducted following the 
procedure outlined by Hayes. The analysis based on the pandemic phase and sex was 
grounded in the assumption that the predictor variable (mood), the criterion vari-
able (self-rated health), and the mediator (psychosocial attitudes) were positively cor-
related. Given the significant positive associations identified between self-rated health 
and covariates such as age, educational attainment, income, household size, number of 
cohabitants, and presence of chronic diseases, these variables were included as controls 
in the initial step of the regression models.

To assess whether psychosocial attitudes served as mediators between mood and self-
rated health, three mediation analyses were performed using the PROCESS macro for 
SPSS. Separate analyses based on the pandemic phase and sex were conducted for men 
and women to explore potential sex-specific variations and allow for a detailed exami-
nation of sex disparities. The bootstrapping method, utilizing 10,000 resamples, was 
applied to estimate 95% confidence intervals for the indirect effects.

It should be noted that, given the cross-sectional design, the mediation analyses 
reflect statistical mediation rather than causal mediation, and causal inferences cannot 
be drawn. The simple mediation process is defined by three regression equations that 
statistically quantify the influence of the antecedent causal variable X, criterion variable 
(Mood) on the result of a consequent variable Y (Self-rated Health), considering or not, 
a third variable called mediator M (Psychosocial Attitude). The first regression equation 
(model-1) quantifies the relationship between Mood and Psychosocial Attitude, adjusted 
by the covariables (age, educational level, income, household size, number of people 
living in the household and chronic disease). The second equation (model-2) quanti-
fies the relationship between Psychosocial Attitude and Self-rated Health, as well as the 
direct relationship between Mood and Self-rated health when the Psychosocial Attitude 
remains constant. From these two models, the indirect effect is calculated, given by the 
product of the coefficients given by model 1 and 2, adjusted by the covariables (age, edu-
cational level, income, household size, number of people living in the household and 
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chronic disease). The third equation (model-3) quantifies the total effect determined by 
the influence of the Psychosocial Attitude on the relationship between Mood and Self-
rated Health, adjusted by the covariables (age, educational level, income, household size, 
number of people living in the household and chronic disease).

3  Results
A total of 4,186 valid surveys were collected in Phase I and 1,763 in Phase II. In both 
phases, women participated more than men (Phase I: 62% vs. 38%; Phase II: 62% vs. 
38%). The majority of participants were aged 16–49 years, and over 55% reported a high 
level of education. Most participants lived in dwellings of 61–90 m². Full descriptive sta-
tistics are provided in Online Resource 2.

Concerning the state of health, in both phases of the study, men reported better self-
reported health than women. Likewise, the percentage of women who reported having 
a chronic disease was higher than that of men (Phase I women 25.9% vs. 34.4% men, 
p < .001, Phase II women 34.4% vs. 29.3% men, p <  .005). In the Phase I no differences 
were observed between men and women in mood during lockdown. However, during 
the Phase II, 20 months after lockdown, mood was better in both men and women, with 
statistically significant differences (mood very well in men 3% to 32% vs. women 4% to 
22.5%; p < .001).

In Phase I, as shown in Table 1 in men and women, self-rated health correlated nega-
tively and significantly with age (rmen: .-092, p < .001; rwomen: .-054; p < .005). Likewise, 
self-rated health correlated positively and significantly with psychosocial attitudes (rmen: 
0.420, p <  .001; rwomen: 0.432, p <  .001) educational level (rmen: 0.097, p <  .005; rwomen: 
0.112, p < .005), income, euros per month (rmen: 0.129, p < .005; rwomen: 0.133, p < .005) 
and chronic disease (rmen: 0.229, p < .001; rwomen: 0.228, p < .005).

In Phase II, as shown in Table 2 in men and women, self-rated health correlated posi-
tively and significantly in men and women with mood (rmen: 0.410, p < .005; rwomen: 0.414, 
p  <  .005), psychosocial attitudes (rmen: 0.464,  p < .05; rwomen: 0.530, p  <  .005), income 
(rmen: 0.171, p <  .005; rwomen: 0.220, p <  .001) and chronic disease (rmen: 0.178, p < .005; 
rwomen: 0.221, p < .005) and in women in educational level (r:0.153, p < .005).

3.1  Mediation analysis

Mediation analyses examined the role of psychosocial attitudes in the relationship 
between mood and self-rated health, separately by sex and pandemic phase. As shown 
in Figs.  1, 2, 3 and 4; Tables  3 and 4, the direct effect of mood on self-rated health 
was significant in both men and women across phases (Phase I βmen:0.293, p  <  .001; 
βwomen:0.226, p < .001; Phase II βmen:0.266, p < .001; βwomen: 0.292, p < .001). Similarly, 
the direct effect of the psychosocial attitudes on self-rated health was significant in both 
sexes across both phases (Phase I βmen: 0.054, p < .001; βwomen: 0.052, p < .001; Phase II 
βmen: 0.042, p < .001; βwomen: 0.049, p < .001).

The analysis of the indirect effect of mood on self-rated health revealed significant 
results for both sexes across both phases of the study (Phase I βmen: 0.224, p  <  .001; 
βwomen: 0.273, p < .001; Phase II βmen: 0.163, p < .001; βwomen: 0.193, p < .001). Addition-
ally, the covariates analyzed influenced the relationship between mood and self-rated 
health in both sexes and across both phases. In men found an influence for age (Phase 
I βmen: .-102, p < .001; Phase II βmen: .-204, p < .005) and chronic disease (Phase I βmen: 



Page 7 of 19Sánchez-Recio et al. Discover Public Health          (2026) 23:422 

0.015, p < .001; Phase II βmen: 0.408, p < .001). In women, differences were observed com-
pared to men, as the relationship between mood and self-rated health was influenced by 
additional covariates. Specifically, age (Phase I βwomen: .-051, p <  .001; Phase II βwomen: 
.-105, p <  .001), income (euros per month) (Phase I βwomen: 0.145, p <  .001; Phase II 
βwomen: 0.069, p  <  .001) and chronic disease (Phase I βwomen: 0.505, p  <  .001; Phase II 
βwomen: 0.471, p < .001).

4  Discussion
This study examined the role of psychosocial attitudes in the relationship between mood 
and self-rated health in men and women during two significant phases of the COVID-19 
pandemic. The findings indicate that this relationship was statistically associated with 
indicators such as insomnia, loss of appetite, fatigue, anxiety, irritability, gastric issues, 
and difficulty concentrating in both sexes.

In the study period, both men and women reported a poor self-perception of their 
health, with higher negative ratings during the COVID-19 lockdown (Phase I). In Phase 
II, 20 months after lockdown, the results indicated an overall improvement in mood 
and self-perceived health within the population analyzed. In both phases, significant sex 
differences were observed, with women consistently reporting worse health status and 
mood compared to men.

Table 1  Correlations of the study variables in men and women in Phase I
Men 1. 2. 3. 4. 5. 6. 7. 8. 9.
1. Self-rated health 1

2. Mood .-001 1

3. Psychosocial actitudes 0.420** 0.003 1

4. Age .-092** 0.017 0.163** 1

5.Educational level 0.097** 0.017 0.060** .-101** 1

6.Income (euros/month) 0.129** .-005 0.172** 0.053** 0.314** 1

7.Household size 0.012 0.111** .-009 0.009 0.003 .-032 1

8.Number of people in household 0.019 .-026 0.018 0.012 .-012 0.006 0.295** 1

9.Chronic disease 0.229** 0.024 0.083** .-232** 0.123** 0.050** 0.023 .-004 1

Women 1. 2. 3. 4. 5. 6. 7. 8. 9.
1. Self-rated health 1

2. Mood 0.009 1

3. Psychosocial actitudes 0.432** 0.015 1

4. Age .-054** 0.020 0.177** 1

5. Educational level 0.112** 0.023 0.101** .-058** 1

6. Income (euros/month) 0.133** 0.005 0.176** 0.050* 0.337** 1

7. Household size 0.030 0.094** 0.004 0.006 0.000 .-040** 1

8. Number of people in the 
household

0.016 .-033 0.027 0.027 .-003 0.023 0.304** 1

9. Chronic disease 0.228** 0.035 0.094** .-172** 0.113** 0.053** 0.027 0.011 1
 1. Self-rated health, was obtained through the question: “How do you feel about yourself before and during confinement 
by COVID-19? With 5 possible answers from 1 (Very Bad) to 5 (Very Good); 2.Mood, was obtained from the question “How 
do you feel about yourself before and during confinement by COVID-19? With 5 possible answers from 1 (Very Bad) to 5 
(Very Good). 3.Psychosocial Attitudes, were obtained by means of a synthetic index calculated as the sum of the answers 
obtained from asking whether during confinement the individuals had suffered from “insomnia”, “lack of appetite”, 
“tiredness”, “anxiety”, “irritability”, “gastric problems” and “concentration problems”, where the lowest value obtained is 
7 (appropriate psychosocial attitudes) and the highest is 35 (all the above are bad), 4.Age was grouped in three groups 
([16–49 years]; [50–65 years] and [> 65 years]); 5.Educational level was defined in three groups: low (lower and secondary 
education), medium (high school and Intermediate Vocational Training) and high (higher and o career degrees) ; 6. Income 
per household (euros/month) ([< 1000€], [1000–2000€], [2000–3000€], [3000–4000€] and [> 4000€]). 7.Household size: 
meters2; 8. Number of people in household: 1,2,3,4,5 or 6+; 9. Chronic Disease, yes or not

***p < .001; **p < .005; *p < .10;
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Table 2  Correlations of the study variables in men and women in Phase II
Men 1. 2. 3. 4. 5. 6. 7. 8. 9.
1.Self-rated health 1

2.Mood 0.410** 1

3.Psychosocial actitudes 0.464** 0.523** 1

4.Age .-075 0.017 0.112** 1

5.Educational level 0.031 0.021 0.039 .-145** 1

6.Income (euros/month) 0.171** 0.157** 0.200** .-037 0.341** 1

7.Household size 0.005 0.057 0.027 0.085* 0.056 0.040 1

8.Number of people in the household 0.014 0.003 0.028 .-022 0.018 0.016 0.257** 1

9.Chronic disease 0.178** 0.114** 0.112** .-224** 0.057 0.068 .-048 0.010 1

Women 1. 2. 3. 4. 5. 6. 7. 8. 9.
1.Self-rated health 1

2.Mood 0.414** 1

3.Psychosocial actitudes 0.530** 0.516** 1

4.Age .-062* .-021 0.104** 1

5.Educational level 0.153** 0.104** 0.099** .-153** 1

6.Income (euros/month) 0.220** 0.164** 0.164** .-035 0.374** 1

7.Household size 0.000 .-026 .-013 .-008 0.030 0.022 1

8.Number of people in the 
household

.-003 0.019 .-020 .-049 .-054 .-009 0.276** 1

9.Chronic disease 0.221** 0.095** 0.156** .-106** 0.015 0.081** .-009 0.044 1
(1) Self-rated health, was obtained through the question: “How do you feel about yourself before and during confinement 
by COVID-19? With 5 possible answers from 1 (Very Bad) to 5 (Very Good); (2) Mood, was obtained from the question “How 
do you feel about yourself before and during confinement by COVID-19? With 5 possible answers from 1 (Very Bad) to 5 
(Very Good). 3.Psychosocial Attitudes, were obtained by means of a synthetic index calculated as the sum of the answers 
obtained from asking whether during confinement the individuals had suffered from “insomnia”, “lack of appetite”, 
“tiredness”, “anxiety”, “irritability”, “gastric problems” and “concentration problems”, where the lowest value obtained is 
7 (appropriate psychosocial attitudes) and the highest is 35 (all the above are bad), 4.Age was grouped in three groups 
([16–49 years]; [50–65 years] and [> 65 years]); 5.Educational level was defined in three groups: low (lower and secondary 
education), medium (high school and Intermediate Vocational Training) and high (higher and o career degrees) ; 6. Income 
per household (euros/month) ([< 1000€], [1000–2000€], [2000–3000€], [3000–4000€] and [> 4000€]). 7.Household size: 
meters2; 8. Number of people in household: 1,2,3,4,5 or 6+; 9. Chronic Disease, yes or not

***p < .001; **p < .005; *p < .10;

Fig. 1  Visual representation of the mediation analysis results on psychosocial attitudes in the relationship be-
tween mood and self-rated health in men in Phase I
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The mediation analyses indicated that psychosocial attitudes were statistically associ-
ated with the relationship between mood and self-rated health in both phases and in 
both sexes. Furthermore, women’s household income was found to have a positive effect, 
further amplifying the impact of psychosocial attitudes on the relationship between 
mood and self-perceived health. These findings suggest that the psychosocial attitudes 
index may function as an intermediate correlate linking emotional states and global 
health perceptions. However, given the cross-sectional design, these results should be 
interpreted as evidence of statistical mediation rather than confirmation of temporal or 
causal mechanisms.

The present results align with previous literature. The term “coronaphobia” has been 
used to describe the pandemic’s negative psychological effects [20]. Studies have shown 

Fig. 3  Visual representation of the mediation analysis results on psychosocial attitudes in the relationship be-
tween mood and self-rated health in men in Phase II

 

Fig. 2  Visual representation of the mediation analysis results on psychosocial attitudes in the relationship be-
tween mood and self-rated health in women in in Phase I
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that healthy lifestyle behaviors during the pandemic contributed to improved mental 
well-being and mood regulation [26, 27]. Positive psychosocial attitudes and physical 
activity were linked to better immune function and stress mitigation during lockdowns 
[23, 24], which may partly explain the improvements observed between Phase I and 
Phase II [28, 29]. It should be noted that the psychosocial attitudes index reflects a com-
posite of behavioral, affective, and somatic responses (e.g., sleep disturbances, fatigue, 
anxiety-related symptoms) reported during lockdown. Therefore, it should be inter-
preted as an indicator of psychosocial strain rather than as a single underlying psycho-
logical trait. This captures the multidimensional nature of adaptive and maladaptive 
responses during crisis contexts.

The present study found that in both analyzed phases, women reported worse self-
rated health than men. These results agree with the recently released Health and Gender 
2022 report published by the Ministry of Health (Spain), as well as other research high-
lighting the negative impact of the COVID-19 pandemic on women’s health [30, 31].

The results further indicate that women and older adults experienced higher levels of 
anxiety and stresscompared to younger men during the lockdown. In the case of social 
and economic factors, previous studies have shown that existing socio-economic and sex 
inequalities directly affect health perception, with people from the least favoured social 
classes and women reporting the worst self-rated health [32, 33]. Behavioral changes, 
such as disrupted sleep and altered physical activity, were more pronounced in women, 
although their engagement in physical exercise appeared to partially mitigate some of 
the negative effects [29, 30]. These findings support the concept of syndemics, highlight-
ing the interaction between concurrent pathologies and structural social inequalities 
[34]. In addition, alternative explanations for the consistently poorer outcomes observed 
in women should be considered. These may include unequal caregiving responsibilities 
during lockdown, greater employment instability in female-dominated sectors, and pre-
existing sex differences in vulnerability to anxiety and depressive symptoms [35, 36]. 
Such structural and contextual factors may have contributed to amplifying gender gaps 
in mood and self-rated health during the pandemic.

Fig. 4  Visual representation of the mediation analysis results on psychosocial attitudes in the relationship be-
tween mood and self-rated health in women in Phase II
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Following the conceptual framework outlined by de Palma, Vosough and Liao on the 
effects of COVID-19 on the population, the measures implemented during the pan-
demic had both direct and indirect consequences [37]. Decisions made in the long term 
influenced short-term responses and vice versa, shaping behavioral patterns and over-
all well-being. Within this context, significant changes in health-related behaviors were 
observed, particularly in relation to stress and population well-being during lockdown 
periods. During the initial lockdown, when social restrictions were more stringent, pre-
vious studies, as well as the present study, the population reported increased alcohol 
consumption and reduced physical activity [38, 39]. Additionally, there was a decline in 
healthy psychosocial attitudes such as poorer sleep quality [40] and unhealthy dietary 
habits [41].

Finally, age and chronic diseases were positively associated with the relationship 
between mood and self-rated health, particularly in older adults and individuals with 
pre-existing conditions, who experienced the most severe consequences during lock-
down periods [42, 43]. In this sense, people with chronic pathology are relevant, as they 
have registered higher morbimortality rates in the face of confirmed cases of COVID-19 
[44].

Overall, the findings suggest that positive psychosocial responses, such as healthier 
sleep patterns, balanced nutrition, and avoidance of harmful substances, are associated 
with more favorable mood and health perceptions during key phases of the COVID-19 
pandemic [45, 46].These findings underscore the potential importance of psychosocial 
and behavioral factors in shaping subjective health evaluations, particularly during peri-
ods of social restriction.

5  Limitations and strengths of the study
This study provides valuable insights into the impact of lockdown and restrictive mea-
sures on health and mood within a specific population in Spain. By examining two dis-
tinct phases of the pandemic, the initial lockdown and the subsequent phase 20 months 
later, the findings emphasize the crucial role of healthy psychosocial attitudes.

However, several limitations should be considered when interpreting the results. One 
of the primary limitations is the study’s reliance on a cross-sectional design, which pre-
vents the establishment of causal relationships between mood, psychosocial attitudes, 
and self-rated health. Although mediation analyses were conducted, the findings should 
be interpreted with caution, as longitudinal data would be needed to confirm the tem-
poral directionality of the observed relationships. Another limitation is the use of non-
probability sampling, which affects the representativeness of the sample and restricts the 
generalizability of the results to the broader population.

Moreover, data were collected entirely through online surveys, which may have influ-
enced participation, particularly among older adults who are less likely to engage in digi-
tal surveys.

The study’s sample size is adequate for the research objectives, and the consistency of 
findings with official COVID-19 reports and existing literature supports the reliability of 
the results. Additionally, the data were collected using self-reported measures, which are 
subject to potential biases such as social desirability and recall bias.

Future studies could incorporate objective health indicators or clinical assessments 
to complement self-reported data, as well as consider alternative survey administration 
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strategies, particularly for older adults, to increase participation and ensure a more 
representative sample. Furthermore, although the study adjusted for relevant sociode-
mographic and health-related covariates, residual confounding cannot be ruled out. 
Variables such as pre-existing mental health conditions, personality traits, specific 
coping mechanisms, or patterns of smartphone use (e.g., excessive use or continuous 
scrolling) were not included in the analysis, which may have influenced the relationship 
between psychosocial attitudes, mood, and self-rated health. Although these factors 
were not measured, they should be taken into account when interpreting the results, as 
they may mask or exacerbate certain effects.

Despite these limitations, the study contributes valuable knowledge about the psy-
chosocial impact of the COVID-19 pandemic, reinforcing the need for targeted public 
health interventions. The results highlight the importance of promoting positive psycho-
social attitudes and healthy behaviors, particularly among vulnerable groups, to miti-
gate the adverse effects of prolonged crises on mental and physical well-being. Future 
research should consider longitudinal designs and more diverse sampling strategies to 
enhance the generalizability and depth of the findings.

6  Conclusion
These findings highlight the crucial role of psychosocial attitudes in the relationship 
between mood and self-rated health, with persistent sex differences observed through-
out the study. Women reported worse health perceptions and mood, emphasizing the 
need for targeted public health interventions to address these disparities. The COVID-
19 pandemic and its associated lockdown measures have impacted social structures 
and individual well-being, altered daily routines and fostered detrimental psychosocial 
attitudes. The crises exacerbate stress and exhaustion, reinforcing negative psychosocial 
patterns. Additionally, in these scenarios that strain healthcare systems and intensify 
health inequalities, it is essential to implement programs that promote healthy behav-
iors. Special attention should be given to at-risk groups, including women, older adults, 
and individuals with chronic conditions, to prevent further health deterioration. Thus, 
fostering healthy lifestyles becomes a key strategy for mitigating both communicable 
and non-communicable diseases and alleviating the burden on public health systems.
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