Moreira et al. International Journal for Equity in Health ~ (2023) 22:136 International Journal for Equity
https://doi.org/10.1186/512939-023-01933-3 in Health

Check for
updates

Social inequalities in mental and physical
health derived from the COVID-19 pandemic
in Spain beyond SARS-CoV-2 infection

lsabel Moreira'“®, Montse Ferrer'3*"®, Gemma Vilagut'*®, Philippe Mortier'*®, Mireia Felez-Nobrega®®,
Joan Doménech-Abella®®, Josep-Maria Haro>®”'® and Jordi Alonso 4!

Abstract

Background Understanding the impact of the COVID-19 crisis on health involves conducting longitudinal studies
to evaluate the inequalities that may have been exacerbated by the pandemic. The purpose of this study was to
estimate differences in physical and mental health derived from the COVID-19 pandemic, beyond SARS-CoV-2
infection, in the Spanish general population according to the participants’level of education; and to assess the
evolution of these differences from June 2020 (just after the lockdown) to nine months later (February-March 2021).

Methods This is a longitudinal prospective study of a representative sample of non-institutionalized Spanish adults,
through computer-assisted telephone interviews. Mobility, self-care, usual activities, pain/discomfort and anxiety/
depression problems were measured with EQ-5D-5L. Prevalence ratio (PR) between high and low education levels
and adjusted PR were estimated by Poisson regression models. Analyses were stratified by gender.

Results A total of 2,000 participants answered both surveys. Individuals with low level of education reported more
health problems in both genders, and absolute inequalities remained quite constant (mobility and self-care problems)
or decreased (pain/discomfort and anxiety/depression problems). The greatest relative inequalities were observed just
after the lockdown, with age-adjusted PR ranging from 1.31 (95%CI 1.08-1.59) for women and 1.34 (95%Cl 1.05-1.69)
for men in pain/discomfort to 2.59 (95%Cl 0.98-6.81) for women and 4.03 (95%Cl 1.52-10.70) for men in self-care; aPR
decreased after nine months for most dimensions.

Conclusions Prevalence of health problems increased during the COVID-19 pandemic in all education groups, but
the increase was higher in women and men with a high level of education, suggesting that its impact appeared later
in this group. Further analysis on the role of governmental economic aid given to vulnerable people might shed light
on this evolution.
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Background

The COVID-19 lockdown in Spain lasted from March
14th to May 4th 2020, with limited mobility, home con-
finement, telecommuting and online teaching. The situ-
ation was similar to that of neighbouring countries such
as France [1] and Italy [2]. Numerous studies have been
published on the changing health-related behaviours in
the general population during this phase of the State of
Alarm (physical exercise, diet, alcohol and tobacco con-
sumption), suggesting a negative impact in most of them
[3] and a widening of inequalities [4].

In Spain, one of the countries most affected by the
pandemic in the first waves, there was a decrease in life
expectancy that was among the highest recorded in mid-
dle- and high-income countries by 2020: -1.27 (-1.57 to
-0.99), similar to the global decrease observed in Italy
(-1.35; 95CI% -1.72 to -0.99) and higher than in France
(-0.67; 95%CI -0.87 to -0.51) [5]. Part of these excess
deaths are indirectly caused by the situation created by
the pandemic, as found also in other countries [6, 7].
Since the beginning of the State of Alarm in Spain [8],
non-COVID-19 and non-urgent hospital health services
were practically paralyzed and the population feared
going to hospital due to the risk of infection, two cir-
cumstances which have generated unmet needs in health
[9-11]. A similar situation was described in Italy, where
inequalities in access to healthcare services increased
during the pandemic compared to the pre-pandemic
period [2], and where mortality decreased in the second
wave [12], similarly to what was reported in Spain [13].

Conceptual models of health inequalities developed in
the context of the COVID-19 pandemic theorize that the
government’s measures to protect the population from
the health crisis, collectively known as confinement, can
especially affect the most vulnerable populations [14, 15]:
they could accentuate previously existing health inequali-
ties, but also create new ones, and not only because of
epidemiological vulnerability to the virus. Each axis of
inequality interacts with each other, and can worsen and
be worsened by others if mitigation strategies are not
applied. Recent evidence suggests that the Governments’
financial support during COVID-19 pandemic had a pro-
tective influence in the health of the population who ben-
efited from the aids [16, 17].

So far, most of the studies on inequalities and COVID-
19 have focused on risk of infection and mortality both
in Spain [18-20] and internationally [21-23], while stud-
ies on the inequalities in the pandemic’s indirect impact
on the health of the population are scarce, and addressed
mainly to mental health [24, 25]. Cross-sectional stud-
ies focused on health inequalities measured with the
EQ-5D-5L were performed in few countries during the
COVID-19 pandemic [17, 26—29]. A Moroccan study [26]
showed a greater negative impact on health of widows
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and the socioeconomically more vulnerable groups.
A study carried out in Portugal [27] revealed a greater
impact on women, especially in the anxiety/depression
dimension. In Japan [17], a positive impact on health was
observed in the population that benefited from universal
financial support. A population health survey in US [28]
found younger people and those with lower income to
have worse health outcomes. Finally, a study evaluating
the impact of the Government’s response stringency in
eight countries [29] showed that it was inversely related
to health.

Understanding the impact of the COVID-19 crisis on
health involves conducting longitudinal studies to evalu-
ate the inequalities that may have been exacerbated by
the pandemic. Therefore, our aim was to estimate dif-
ferences in physical and mental health derived from the
COVID-19 pandemic, beyond SARS-CoV-2 infection, in
the Spanish general population according to the partici-
pants’ level of education; to assess the evolution of these
differences from June 2020 (just after the lockdown) to
nine months later (at the end of the third wave of the
pandemic); and to identify factors that could explain
health inequalities in the aforementioned period.

Methods

Study design, population and sampling

This is a longitudinal prospective study using data from a
general population sample, as part of the MIND COVID
Project [30]. Participants were interviewed twice, first in
June 2020, at the end of lockdown in Spain, and then nine
months later in February-March 2021. Reporting of this
longitudinal prospective study follows the STROBE crite-
ria (https://www.strobe-statement.org/), and the check-
list can be found in the Supplementary Material.

The target population was non-institutionalized Span-
ish adults (=18 years) without language barriers. A com-
pany specialized in survey research services (IPSOS)
carried out the sample selection and the computer-
assisted telephone interviews. The generation of the
sample has been described in previous publications [31].
The sample was drawn through a dual-frame random
digital dialling telephone survey, including both landlines
and mobile telephones. First, a sample of Spanish mobile
telephone numbers was generated through an auto-
mated system, which avoids duplicates with other proj-
ects. Subsequently, landline numbers were selected from
an internal database developed and maintained by the
survey company to ensure that all Spanish geographical
areas were correctly represented. Up to seven calls at dif-
ferent times of the day and varied days of the week were
attempted to each number.

The distribution of the participants was planned
according to quotas proportional to the Spanish popu-
lation in terms of age groups, sex and autonomous
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community, according to data from July 2019 of the
National Institute of Statistics in Spain [32]. Of a total of
138,656 phone numbers sampled, 45,002 were classified
as non-eligible (i.e., 43,120 numbers no longer existed,
984 were business numbers, 444 belonged to persons
with Spanish language barriers, 268 were fax numbers,
and 186 belonged to the quota that was already com-
pleted), and 72,428 had unknown eligibility (i.e., no con-
tact was made after the seven attempted calls), resulting
in a 16,5% cooperation rate (i.e., the proportion of all
cases interviewed of all eligible units ever contacted).
Finally, to achieve the target size of 3,500 participants,
5 or 6 replacements were needed for every person con-
tacted: 75% were contacted by mobile and 25% by land-
line telephones (n=2,649 and n=851, respectively). More
details about the limitations of the data used can be
found in the Limitations section.

The initial interview was conducted on a sample of
3,500 individuals, and the follow-up interview was car-
ried on a subsample of 2,000 individuals out of the initial
respondents (60% of the baseline sample), due to budget-
ary issues.

Variables and measurement instruments

The EQ-5D-5L

The EQ-5D-5L covers five dimensions of health (mobil-
ity, self-care, usual activities, pain/discomfort, and anxi-
ety/depression) with five levels of severity, from none to
extreme problems. The number of unique health states
it describes is 3125 (5°). Validity has been demonstrated
extensively in general population, also for the Spanish
version of the instrument [33, 34].

Socio-demographic data
Gender (male; female), age, country of birth, education,
and income, among others, were recorded. Level of edu-
cation was recorded following the International Standard
Classification of Education (ISCED) 2011 categories [35]:
0-1) Primary education or not completed; 2) Secondary
education with graduate degree; 3) Baccalaureate and
similar; 4-5) Undergraduate vocational training courses;
6) Bachelor’s or equivalent university degree; and 7-8)
Master’s, postgraduate or doctoral degrees. These cat-
egories were grouped into “low” (Secondary education
or lower), “middle” (Baccalaureate and undergraduate) or
“high” education (University degree or higher).
Information about income was collected through the
question “Before the arrival of the COVID-19 pandemic
to Spain, which of the following better represents the net
monthly income of your home, after tax, Social Security,
etc. deductions?” with 12 response options which were
grouped into three: < 1050€; 1050 to <2700€; = 2700¢€.
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Chronic health conditions

Participants were asked “Do you currently have any of the
following chronic health conditions: respiratory disease;
cardiovascular problems; diabetes; cancer; chronic liver
disease; immune problems; or other? A summary indica-
tor based on the number of reported chronic conditions
was categorized into four groups: none, 1, 2, 3 or more
chronic conditions.

COVID-19 and lockdown variables

History of SARS-CoV-2 past infection in oneself or in
those closest to them was asked through questions about
diagnosis and severity (no infection; mild; severe). Details
asked about life while the lockdown was in force were:
characteristics of the household members (living with a
partner; children in care; elderly or disabled persons in
care) and house conditions (number of bathrooms and
bedrooms, and access to a balcony or private garden).
Participants were asked about their working status, and
those who were employed were asked “Is your job consid-
ered essential?” and “How often do you work outside the
home?”

Statistical power

The sample size was calculated to achieve the primary
objectives of the MIND COVID study, focused on men-
tal health, with an estimated prevalence of mental health
problems of 20%. The statistical power of the 2,000 par-
ticipants with follow-up is of at least 80% at a significance
level of 5%, to detect as statistically significant preva-
lence ratios>1.75 in the EQ-5D-5L dimensions between
extreme groups of education, separately in women and
men.

Statistical analysis

Analyses were stratified by gender and interview time
(after the lockdown in June 2020, and nine months later
in February-March 2021), and were done with the sub-
sample of participants who completed both interviews.
To ensure sample representativeness and to compen-
sate for potential survey non-response bias, all data was
weighted with post-stratification weights to match the
sample to the distribution of the adult general popula-
tion of Spain according to age groups, sex and geographic
region. Missing data were minimal (median 0.17% [IQR
0.06-0.59%]), and a complete case analysis was carried
out.

Distribution of study variables was reported as
unweighted frequencies and weighted percentages. Dif-
ferences by gender and by completion of the second
interview were tested using x2. Our primary explanatory
variable of inequalities was education level.

The five-level response scale of each EQ-5D-5L dimen-
sion was dichotomized into “no problems” versus “any
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problem” (slight, moderate, severe, or extreme prob-
lems) and prevalence of any problem in each dimension
was estimated for both interviews. Inequalities in the
EQ-5D-5L dimensions by education level were assessed
by quantifying the prevalence difference and the preva-
lence ratio between extreme groups of education level
(i.e., high and low education level), which was used as the
main explanatory variable. Crude and age-adjusted prev-
alence ratios by education level and corresponding 95%
CI (high education as reference category) were calcu-
lated with Poisson regression models, with robust error
variance estimation [36] for each EQ-5D-5L dimension
as dependent variable. A sensitivity analysis was done
using declared monthly income as the main explanatory
variable instead of education level, to compare results
obtained with both indicators of socioeconomic position.

Risk and protective factors that could be associated
to health inequalities during the COVID-19 pandemic
were added to the Poisson regression models to adjust by
them. The independent variables included in these mod-
els, selected from conceptual theoretical models [14, 37],
were: education, age, number of chronic health condi-
tions, history of SARS-CoV-2 past infection, lockdown
social variables, working status and conditions. Country
of birth, despite being one of the main axes of inequali-
ties, was not included in the models as it was neither sta-
tistically significant in any model, nor the rest of variables
changed with its inclusion, therefore we selected the sim-
pler models. This was probably explained by the need of
grouping middle and low-income countries into a single
category due to the small sample size.

The level of statistical significance was set to a=0,05.
The statistical analysis was carried out using the R soft-
ware version 1.4.1106 [38].

Results
Among the 2,000 participants answering both initial
and follow-up interviews, statistically significant differ-
ences between women and men were found in almost
all the socioeconomic variables and working conditions
(Table 1): Women reported significantly worse socioeco-
nomic position (education level and income), lower rates
of employment, lower frequency of working outside the
home, and feeling more frequently unprotected against
SARS-CoV-2 at their work. When comparing the sample
of participants who answered both surveys (n=2,000)
and those who only answered the first survey (n=1,500),
the latter had a slightly higher proportion of younger
people, of people declaring not having University studies
(55.65% vs. 65.31%) and having an income below 1050 €
(19.71% vs. 15.58%) (see Supplementary Table S1).

Figure 1 shows unweighted prevalence of problems
measured with EQ-5D-5L in extreme education levels
(represented in bars, with light grey for higher and dark
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grey for lower level of education). Results of the first
interview are on the left and results of the second inter-
view are on the right of every box. Prevalence of prob-
lems was higher among women. Both women and men
with high education level presented in general lower
prevalence of problems than those with low education
level. The highest prevalence of problems was observed
in pain/discomfort and anxiety/depression dimensions.
Prevalence differences after lockdown between extreme
groups of education level among women ranged from
21% in pain/discomfort to 4% in self-care and, among
men, from 14% in pain/discomfort to 5% in usual activi-
ties. Nine months later, prevalence differences in mobil-
ity and self-care remained similar, and decreased in pain/
discomfort (from 21% to 14% in women and from 14%
to 8% in men) and anxiety/depression (from 6% to -1%
in women and from 6% to 3% in men), mainly due to an
increase in the prevalence of problems in participants
with a high level of education.

Weighted crude and age-adjusted prevalence ratios
(PR) are shown in Fig. 2. Most crude and age-adjusted
PR were statistically significant. A decreasing trend dur-
ing follow-up is observed in the age-adjusted PR between
extreme education level groups, except for the usual
activities dimension. For example, anxiety/depression
problems in women decreased from 1.45 to 1.17, and
from 1.73 to 1.26 in men. Supplementary figure S1 shows
the evolution of these inequalities among the working
participants, with similar patterns to the ones found in
the global sample, except for usual activities in both gen-
ders and self-care in men.

Figure 3 shows Poisson regression models for mobil-
ity problems just after the lockdown (June 2020) and
nine months later (February-March 2021). Just after the
lockdown, women with low education level presented
significantly higher prevalence of mobility problems than
those with high education level after adjusting for all the
explanatory variables included in the model (aPR=1.58;
95%CI 1.06—-2.33). Also, number of chronic health condi-
tions, access to a garden or balcony (green spaces), and
working status were significantly associated with mobil-
ity problems in this first interview, but nine months later,
education level and access to green spaces were no longer
significantly associated. In men, only number of chronic
health conditions was significantly associated in both
models for mobility.

Figures 4, 5 and 6 show that, in general, age and num-
ber of chronic health conditions were significantly and
consistently associated with usual activities, pain/dis-
comfort and anxiety/depression EQ-5D dimensions.
Association with education level only remains significant
at both interviews in pain/discomfort among women.
Furthermore, education level was significant for anxi-
ety/depression problems in women at the first interview
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Table 1 Socio-demographic differences between women and men who answered both interviews, at the end of the lockdown in
June 2020 and nine months later in February-March 2021. Unweighted frequencies and weighted percentages

Women Men Weighted
p-value
SOCIODEMOGRAPHIC
Age group 0.087
18-34 years 194 (21.17%) 171 (23.09%)
35-54 years 492 (36.99%) 377 (39.59%)
55-64 years 249 (15.82%) 181 (16.08%)
65 years and over 175 (26.02%) 161 (21.24%)
Education level 0.005*
Secondary education or lower 262 (25.15%) 171 (19.26%)
Baccalaureate to undergraduate 364 (31.60%) 315 (35.49%)
University degree or higher 483 (43.25%) 403 (45.25%)
Missings 1(0.09%) 1(0.11%)
Country of birth 0.166
Spain 969 (87.79%) 799 (89.75%)
Abroad 141 (12.21%) 91 (10.25%)
Country of birth if born abroad 0443
Low income countries 24 (18.34%) 12 (12.85%)
Middle income countries 91 (62.67%) 58 (63.48%)
High income countries 25 (18.99%) 21 (23.66%)
Missings 1(0.09%) 0(0%)
Monthly income <0.001*
<1050 € 271 (27.80%) 121 (14.33%)
1050 to <2700 € 550 (54.49%) 479 (57.57%)
>2700 € 188 (17.71%) 245 (28.09%)
Missings 101 (9.01%) 45 (5.06%)
NUMBER OF CHRONIC HEALTH CONDITIONS 0.113
0 669 (59.04%) 539 (60.78%)
1 302 (27.71%) 261 (29.23%)
2 109 (10.51%) 65 (7.43%)
3 or more 29 (2.73%) 24 (2.56%)
Missings 1(0.09%) 1(0.11%)
COVID AND LOCKDOWN
COVID-19: Personal infection 0.192
Negative 1074 (97.24%) 865 (97.45%)
Positive or COVID diagnosis, non-severe 32 (2.76%) 21 (2.28%)
Hospitalized 0 (0%) 3(0.27%)
Missings 4(0.36%) 1(0.11%)
COVID-19: Having a beloved one infected 0.098
No 591 (54.71%) 436 (49.98%)
Yes, but not inner circle 470 (41.69%) 409 (46.44%)
Yes, inner circle 40 (3.60%) 33 (3.58%)
Missings 9(0.81%) 12 (1.35%)
Living with a partner 0.045*
No 387 (37.94%) 285 (33.65%)
Yes 723 (62.06%) 605 (66.35%)
Having children in care 0915
No 718 (69.22%) 601 (69.44%)
Yes 392 (30.78%) 289 (30.56%)
Having elderly people or people with a disability in care 0.130
No 934 (83.58%) 771 (86.01%)
Yes 176 (16.42%) 119 (13.99%)
Number of bedrooms 0.583

0 to 3 bedrooms 732 (65.35%) 592 (66.51%)
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Table 1 (continued)
Women Men Weighted
p-value
More than 3 bedrooms 374 (34.65%) 296 (33.49%)
Missings 4(0.36%) 2(0.22%)
Access to balcony or private garden 0.100
No 296 (26.62%) 271 (29.94%)
Yes 813 (73.38%) 618 (70.06%)
Missings 1(0.09%) 1(0.11%)
Working status <0.001*
Working 506 (39.93%) 501 (54.35%)
Working but sick leave 39 (3.22%) 15 (1.54%)
Unemployed 213 (17.59%) 124 (14.03%)
Homemaker 95 (8.67%) 4 (0.39%)
Student 41 (4.47%) 32 (4.35%)
Disabled 31 (2.52%) 23 (2.25%)
Retired 171 (22.70%) 186 (23.00%)
Other 10 (0.90%) 1(0.08%)
Missings 4(0.36%) 4(0.45%)
Working conditions (only for workers) N=506 N=501
Frequency of working outside home 0.003*
Never 240 (47.92%) 192 (38.78%)
Rarely 50 (9.92%) 69 (13.48%)
Sometimes 34 (6.38%) 42 (8.33%)
Frequently 11 (2.01%) 22 (4.18%)
Usually 26 (4.92%) 42 (8.74%)
Always 144 (28.84%) 133 (26.50%)
Missings 1(0.20%) 1(0.20%)
Job considered as essential 0.602
Yes 269 (53.77%) 259 (52.09%)
No 226 (46.23%) 232 (47.91%)
Missings 11(2.17%) 10 (2.00%)
Frequency of feeling unprotected against SARS-CoV-2 at work <0.001*
Never 270 (52.70%) 289 (57.07%)
Rarely 59 (11.90%) 75 (15.13%)
Sometimes 67 (12.55%) 74 (14.95%)
Usually 28 (6.13%) 25 (5.27%)
Always 79 (16.41%) 32 (6.62%)
Doesn't know 2 (0.32%) 5(0.96%)
Missings 1(0.20%) 1(0.20%)

and for usual activity problems in men at the second
interview. Having had COVID-19 or having a relative or
beloved one who suffered the disease was significantly
associated with health in some models. In February-
March 2021, new variables became significantly associ-
ated with health in women: taking care of children or of
elderly/ disabled persons increased the risk of pain/dis-
comfort and anxiety/depression problems, respectively;
and the number of bedrooms at home decreased the risk
of problems in both dimensions. Finally, men not living
with a partner had a significantly higher prevalence of
anxiety/depression problems in both interviews. As the
number of people with self-care problems was very small,
the precision of estimators of this dimension is very low

and, therefore, results of the multivariate models were
not included in the article (see Supplementary figure S2).

The sensitivity analysis performed with income level
(Table 2) shows a similar pattern of inequalities. Using
income as the main explanatory variable instead of edu-
cational level, the magnitude of the aPR decreased and
was no longer significant in some models among women,
but it remained very similar in most models among
men, probably due to the higher number of missings
among women than men (9.01% vs. 5.06%, respectively).
For example, in pain/discomfort problems, aPR for low
education level was 1.37 (1.12-1.67) while aPR for low
income was 1.18 (0.89-1.56) in women in 2020. In men,
the aPR obtained with education and income level were
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Fig. 1 Unweighted prevalence (and 95% confidence intervals) of health problems reported in each EQ-5D-5L dimension, stratified by gender. Partici-

pants with a high level of education are represented in the light grey bar, while those with a low level of education are shown in dark grey
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ticipants with a low level of education compared to those with a high level of education, stratified by gender
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Fig. 3 Poisson regression models of having mobility problems: adjusted prevalence ratios (@PR) and 95% confidence intervals compared to the reference
(Ref) category. The aPR for the category ‘other working status'in men could not be estimated due to low numbers

very similar, both in 2020 (aPR 1.28 or 1.40) and in 2021
(aPR 0.96 or 0.98).

Discussion

Main results

Using longitudinal prospective data of a representative
sample of the general population in Spain, we estimated
absolute and relative health inequalities by education
level and protective and risk factors for these differences.
According the EQ-5D-5L dimension, absolute inequali-
ties in health remained quite constant (mobility and
self-care problems) or decreased (pain/discomfort and
anxiety/depression problems) in both genders. The great-
est relative inequalities took place just after the lockdown
in June 2020 and decreased nine months later in most
dimensions, suggesting that health problems increased
later in the high education level group. Age and chronic
health conditions were highly associated to physical
and mental health problems, explaining a great part of
health inequities by education level, while certain factors

related to housing during lockdown seem to have been
protective.

Health problems increased later in high education level
group

The last National Health Survey in Spain with EQ-5D-5L
measurements was carried out in 2011/12 [39], when the
adjusted odds ratio of having no problems in each EQ-
5D-5L dimension for persons with high education level
(compared to low) ranged from 1.38 (95%CI 1.22, 1.55) in
pain/discomfort to 1.72 (95%Cl 1.46, 2.04) in mobility. In
fact, very similar to the age-adjusted PR obtained in our
study in 2020 just after the lockdown.

Contrary to our initial hypothesis, we observed a
decrease in relative health inequalities during the pan-
demic. Bearing in mind the barriers to know whether
our data largely differs with the data before the pan-
demic, the first possible scenario is that inequalities
could have remained stable during the lockdown period
if both educational groups were equally affected. Another
possible scenario is that health inequalities could have
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Fig. 4 Poisson regression models of having problems in usual activities: adjusted prevalence ratios and 95% confidence intervals compared to the refer-

ence (Ref) category

increased during the strict lockdown, as socioeconomi-
cally vulnerable people would have suffered the most.
This could explain that initial PR of problems found
between extreme educational groups was very similar
to the PR found a few years after the financial crisis of
2008 in Spain [39]. Regardless of what happened during
the lockdown, there was a subsequent increase in health
problems among participants with high level of educa-
tion as the pandemic progressed. This way, as prevalence
of problems grew more during the follow-up among
the higher education level group, relative inequalities in
health problems decreased.

Two studies have previously reported the protective
role of the Government aids in Spain [16] and Japan [17].
The Spanish study [16], using data from bank records,
revealed that economic inequalities would have increased
a 30% in just one month without the governmental eco-
nomic support. The Japanese universal financial sup-
port program [17] was associated with better health
outcomes.

Most studies about the impact of crises of all kinds on
inequalities -and therefore, health inequalities- have been
in the long term, and there is still debate about the role
of catastrophes in levelling inequalities or not [40, 41].
Health inequalities in COVID-19 incidence and mor-
tality have been widely and consistently documented in
Spain and other countries [18, 21, 42, 43] but, beyond the
infectious disease, the COVID-19 crisis needs a short-
to-medium term approach to understand how the Gov-
ernment measures and the crisis itself have impacted
health inequalities. As some authors point out, although
there is a consensus on the harmful effect of the crises
on inequalities, exceptions occur if there is a period
of welfare state expansion, improved health care and
empowered people [40, 41]. Strong democratic systems
with robust deliberative decision-making processes have
shown to protect populations against excess deaths by all
causes during the COVID-19 pandemic [44], and univer-
sal health coverage and social protection systems protect
vulnerable populations worldwide [45]. Also, community
participation in coping with crises is key to reduce gaps
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Fig. 5 Poisson regression models of problems regarding having pain / discomfort: adjusted prevalence ratios and 95% confidence intervals compared

to the reference (Ref) category

in inequalities [46]; in this sense, there were some expe-
riences in Spain with potentially good results, although
they need to be assessed [19]. Our findings suggest that
the impact on inequalities might have been mitigated
through the governmental economic support to low and
middle education level groups months later, after the
lockdown.

Differences by education level among women and men

Relative inequalities in health were observed in women
and men: PR adjusted by age showed statistically sig-
nificant differences in both genders with similar magni-
tude. However, in the multivariate models, adjusting for
all the variables, health inequalities per education level
remained statistically significant among women in most
dimensions just after the lockdown, while in men they
were only seen in one dimension nine months later. This
could be explained by the fact that women have a double
vulnerability: first, although they live longer than men,
they usually have poorer health, as previously found in
Spain [47] and several other European countries [48].

Second, they have worse socioeconomic conditions [49].
For example, 4.2% of women with low level of education
changed their status from workers to non-workers dur-
ing the follow-up, while among those with high educa-
tion level the change is in the opposite direction, as 4.6%
changed their status from non-workers to workers. This
change was negligible among men, and these gender dif-
ferences in getting, keeping, or losing employment might
partly explain why relative inequalities in health prob-
lems persisted statistically significant among women.

The role of age and comorbidity

Age and comorbidity are well known determinants of
health [37]. After adjusting for age, one of the main
confounding variables, differences by education level
decreased, but were still statistically significant in most
dimensions and both surveys. Chronic health conditions
had an important role in these inequalities too, since
there is consistent evidence on the higher prevalence
of health problems among people with lower socioeco-
nomic resources [49]. Considering which are the most
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Fig. 6 Poisson regression models of having anxiety / depression problems: adjusted prevalence ratios and 95% confidence intervals compared to the

reference (Ref) category

suitable estimators to quantify COVID-19 inequities in
our study, age-adjusted estimators are necessary to avoid
the confounding role of age, as older participants com-
pose the low education level group. On the other hand,
when adjusting for the number of chronic conditions,
we adjust for the pre-pandemic health problems, so this
ensures that estimators obtained are consequence of the
pandemic. However, since the impact of the COVID-19
is likely worse in individuals with chronic conditions,
to adjust for them may imply an over adjustment and
underestimation of inequalities.

The role of COVID-19, household and working conditions
during lockdown

Living with a partner during the lockdown and shortly
after was a protective factor against anxiety/depression
among men, while we did not find this for women. This
is in line with previous studies reporting it as a protec-
tive factor only in men [50]. Factors related to space dur-
ing lockdown (having 3 or more bedrooms, or access
to a garden or balcony) showed to be protective against

anxiety/depression and pain/discomfort among women.
This might be related to the fact that more women than
men reported being homemakers, on a sick leave or not
having a paid employment, which makes them be more
time at home. Similar results to ours have been found in
France, where wellbeing was negatively impacted by hav-
ing no access to outdoors spaces or living in a small home
[51], and in Portugal, where access to a garden during
lockdown was protective against mental health problems
[52].

Nine months after the lockdown, at the end of the third
wave of the pandemic in Spain (February-March 2021),
having children in care was a risk to have pain problems
in both genders. Having elderly persons in care was a risk
to have anxiety/depression problems in women, but a
protective factor in men. The impact of the lockdown in
mental health in women compared to men has also been
reported in several studies [52-55]. Women sacrificed
more working hours of their paid jobs than their male
partners to cover care needs of children or housekeeping,
and this was the case even in women who telecommuted
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Table 2 Adjusted Prevalence Ratios (aPR, and 95% confidence intervals) of having health problems in each EQ-5D-5L dimension
according to education level (principal analysis) or income level (sensitivity analysis). Poisson regression models adjusted by age,
number of chronic health conditions, history of SARS-CoV-2 past infection, lockdown social variables, and working status

Variables WOMEN MEN
June 2020 March 2021 June 2020 March 2021
aPR by aPR by aPR by aPR by aPR by aPR by aPR by aPR by
education income education income education income education income
level level level level level level level level
Mobility
Highest level Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref.
Intermediate level 1.16 132 1.12 1.05 142 0.95 1.18 1.13
(0.79-1.72) (0.75-2.32) (0.78-1.60) (0.66-1.68) (0.94-2.16) (0.60-1.50) (0.75-1.87) (0.69-1.84)
Lowest level 1.58 1.39 144 1.08 1.53 1.39 143 1.73
(1.06-2.33) (0.76-2.56) (1.02-2.04) (0.65-1.79) (0.97-2.39) (0.78-2.50) (0.91-2.26) (0.98-3.05)
Self-care
Highest level Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref.
Intermediate level 1.38 0.91 121 1.34 0.93 0.53 0.87 0.92
(0.57-3.36) (0.30-2.76) (0.58-2.53) (0.42-4.25) (0.33-2.59) (0.19-1.44) (0.36-2.11) (0.34-2.50)
Lowest level 1.80 1.17 1.20 1.05 2.68 1.53 1.92 2.05
(0.72-4.49) (0.33-4.14) (0.56-2.58) (0.28-3.92) (1.03-6.96) (0.65-3.62) (0.82-4.49) (0.80-5.21)
Usual Activities
Highest level Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref.
Intermediate level 0.97 1.21 0.96 127 1.04 161 1.00 1.00
(0.61-1.54) (0.58-2.50) (0.63-1.48) (0.59-2.70) (0.59-1.82) (0.76-3.41) (0.59-1.72) (0.56-1.78)
Lowest level 1.22 1.23 134 127 1.15 2.75 1.59 1.16
(0.77-1.93) (0.57-2.70) (0.86-2.08) (0.56-2.88) (0.60-2.20) (1.23-6.17) (0.92-2.76) (061-2.16)
Pain / Discomfort
Highest level Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref.
Intermediate level 1.18 1.22 1.20 1.23 1.02 1.13 1.01 1.08
(0.98-1.43) (0.95-1.56) (1.03-1.40) (0.99-1.53) (0.80-1.28) (0.87-1.46) (0.82-1.24) (0.86-1.36)
Lowest level 137 1.18 1.13 133 1.28 1.40 0.96 0.98
(1.12-1.67) (0.89-1.56) (0.95-1.34) (1.05-1.69) (0.99-1.64) (1.00-1.97) (0.75-1.22) (0.72-1.35)
Anxiety / Depression
Highest level Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref.
Intermediate level 1.20 1.01 1.12 0.78 0.95 1.26 1.02 1.31
(0.93-1.56) (0.72-1.42) (091-1.37) (0.61-1.01) (0.65-1.38) (0.79-1.99) (0.77-1.35) (0.94-1.83)
Lowest level 137 1.04 1.06 0.83 1.36 1.14 1.04 1.08
(1.02-1.83) (0.72-1.52) (0.82-1.35) (0.62-1.10) (0.86-2.14) (0.62-2.08) (0.73-1.46) (0.69-1.67)

Education levels: Highest (University degree or higher); Intermediate (Baccalaureate to undergraduate); and Lowest (Secondary education or lower)
Monthly income levels: Highest (=2700 €); Intermediate (1050 to <2700 €); and Lowest (<1050 €)

just like their male partners [55]. Working from home
is generally easier for white-collar workers, who are the
main earners, but many women are support personnel
of white-collar jobs (i.e., administration), so there were
many more women who had to work from home while
having low or middle education level and having to take
care of children or home [56]. It is also possible that
forced telecommuting for workers, many of them with
a high education level, might have implied more hours
of home confinement and a possible negative impact in
certain health dimensions, as some other studies suggest
[57, 58].

As expected, working status related to age (being
retired) or disease (being disabled, on a sick leave) was
associated with a higher risk for health problems in any
of the dimensions. Unexpectedly, working conditions

such as working outside the home, an essential job, and
feeling unprotected were not significantly associated with
any dimension of the EQ-5D-5L in the multivariate anal-
ysis and, consequently, they were not included in the final
Poisson regression models.

Limitations

One of the main limitations of our study is that the avail-
able pre-pandemic data with EQ-5D-5L results was out-
dated. Probably results of this 2011/12 National Health
Survey were affected by the 2008 financial crisis. The
Spanish population has overcome many economic and
social changes in this 10-year period, so comparing
our results to this outdated information might not be
accurate.
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Secondly, the total sample of 3,500 participants was
obtained applying quotas and post-stratification weights
to achieve representativeness of the non-institutionalized
Spanish inhabitants in terms of age, sex and autonomous
communities. However, the proportion of participants
with low education level in this total sample was lower
than in the Spanish population according to data from
INE [32]: 27.6% vs. 34.1% in women; and 22.0% vs. 40.2%
in men. In addition, the 1,500 participants that did not
answer the follow-up interview had lower socioeconomic
status (see Supplementary Table S1); therefore, the sub-
sample of 2,000 participants completing both interviews
was even less representative, with only 24.6% and 19.1%
of women and men, respectively, with low education
level. This could lead to an underestimation of health
inequalities in this group. Furthermore, as we included
only non-institutionalized adults, we are probably under-
estimating the inequalities.

Finally, although education level could not be the best
indicator of socioeconomic position, it was selected for
the principal analysis because it presented a lower per-
centage of missings than monthly income in our sample
(0.10% and 7.30%, respectively).

Conclusions

Prevalence of health problems measured with EQ-5D-5L
was higher among participants with low education
level and increased during the follow-up in all educa-
tion groups, but the increase was higher in women and
men with a high education level. Our findings suggest
that, as in most crisis, health problems appeared ear-
lier in the low education level group. The impact of the
COVID-19 pandemic appeared later in participants with
a high education level and was observed at the end of the
third pandemic wave in Spain. Chronic health conditions
were highly associated to health problems, while home-
related factors during lockdown as a spacious home
and access to green spaces seem to have been protec-
tive. Our hypothesis is that the economic support given
by the Spanish government during the pandemic could
have had a protective role on health in the low education
level group, while working from home might have been a
source of stress for many participants with a high level of
education, and mainly for women. Further analysis on the
role of the governmental economic aid given to vulnera-
ble people and of forced telecommuting for others might
shed light on this evolution.
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