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Abstract: Since the beginning of the COVID-19 pandemic, a major impact on the mental health of
the population has been observed, with women being one of the most affected groups. From the
lockdown to “de-escalation” phases, sex differences have been recognised as significant determinants
of mental health. Thus, equally ensuring physical and mental protection at work remains one of the
challenges faced by industrial companies, especially in the construction sector, where the percentage
of employed women has increased in recent years. This study aims to examine the impact of sex
differences on psychological distress and work engagement in the productive construction sector, as
well as related variables. For this, a cross-sectional descriptive study was performed. Descriptive
statistical analyses were completed, and non-parametric Mann-Whitney U and Chi-squared tests
were used to identify differences between men and women. This was followed by logistic regression
analysis by sex. Psychological distress is more prevalent among women, even after controlling for
most variables. Both sexes receive equal preventive measures and training from the companies, yet
women still experience higher levels of psychological distress. At the beginning of the pandemic,
women reported higher levels of anxiety and fear of COVID-19 and of perceived danger associated
with the pandemic than men. However, these differences were not present by 2023. For men, work
engagement appeared to be a determining factor for a stable mental health, while for women, health
and physical status seemed to be more influential. In both sexes, psychological distress was found
to be conditioned by mental and emotional well-being. In a sector where women are increasingly
present, the differences observed in terms of how physical and mental health are affected across the
two sexes justify the need to promote data analysis that acknowledges this reality.

Keywords: mental health; construction workers; construction industry; sex; work conditions; anxiety;
stress; fear; COVID-19; public health
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1. Introduction

The COVID-19 health crisis has caused a severe global economic downturn, leading to
psychological insecurity [1]. This has had a disproportionate impact on the most vulnerable
groups [2], and has required significant technical and lifestyle adjustments [3]. Since its
onset, the World Health Organization (WHO) has classified the COVID-19 pandemic as a
public health concern due to its association with occupational exposure and close contact
between co-workers [4]. Consequently, many governments authorised a gradual return to
work in various sectors, including construction, as part of the ‘de-escalation’ process after
lockdown restrictions [5]. The construction industry, known for its high number of health
hazards and one of the highest occupational accident rates globally [6,7], faces occupational
health and safety challenges [8]. Certain working conditions in the construction sector, such
as stress, anxiety, and fear, have been linked to mental health issues among workers, leading
to a higher incidence of workplace accidents [9]. Additionally, prolonged working hours
have been associated with certain physical ailments, like musculoskeletal disorders [10].
Technical staff may experience pressure to expedite building projects, resulting in decreased
productivity and increased absenteeism [11,12]. Moreover, small companies may perceive
COVID-19 risk-reduction measures as less effective compared to their effect in larger
companies [13]. Highly educated workers have shown greater satisfaction with their
organisation’s response to the pandemic, yet they experienced heavier workloads and
increased anxiety and depression, particularly among labourers [14,15]. Similarly, stress
related to workplace safety measures can affect participation, with psychological factors
acting as moderators [16].

The construction sector is predominantly male-dominated worldwide, although in
Spain the percentage of women has increased since 2016 and reached 11.1% in 2022. Women
are more likely to be found in administrative positions (46.8%) and professions requiring
higher education, especially architecture, engineering, and urban planning (12.2%), as
well as in cleaning activities. Women are predominantly employed in large and medium-
sized companies, with the majority working in building construction (30.5%) and to a
lesser extent in civil engineering (4.1%), with the majority aged between 30 and 54 and
74.3% working full-time [9]. In 2020, the percentage of women in building construction in
Andalusia, southern Spain, was 11.75%, while the sector as a whole had a female share of
8.03% in 2022 [17], with a greater growth rate over the last 13 years (3.95%) than for men
(2.43%) [18].

As stated before, from the onset of the COVID-19 pandemic, a major impact on the
mental health of the population was observed [19], with women being one of the most
affected groups [20]. Sex differences are recognised as significant determinants of mental
health inequalities. However, recent studies indicate that public policies are still lacking, re-
sources are scarce, bureaucratisation is high, and women’s participation in decision-making
is still limited, thus showing that the implementation of sex-sensitive policies, which are
essential for achieving sex equality in health, is poor [21]. These differences in mental
health status by sex have been noted by WHO [22], with women having experienced higher
levels of mental distress than men during the pandemic [23]. Additionally, variations exist
throughout the different stages of the pandemic, particularly when preventive measures,
social distancing, or isolation became commonplace among the workforce [24,25]. It has
been already observed that psychological distress was significantly and negatively corre-
lated with work engagement [26], and that work engagement moderated the direct and
indirect effects of the stress related to job insatisfaction [27].

These facts, together with the increase in the percentage of female workers in the
construction sector [28], led to the research question of this study, which was aimed to
know what differences in the effects of COVID-19 on psychological distress and work
engagement exist between male and female construction workers.

In this context, this study aimed to investigate disparities in the impact that the
COVID-19 pandemic has had on the psychological distress and work engagement of
construction workers of both sexes in southern Spain and to correlate these impacts with
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socio-demographic and health-related factors. These findings may help identify the risk
factors that influence the mental well-being of women and men in the construction industry
during pandemics. This will in turn facilitate the establishment of preventive measures,
including safeguards for mental health, by establishing the respective pathways.

2. Materials and Methods
2.1. Study Procedure

A cross-sectional descriptive study using online questionnaires was carried out. The
study population comprised workers in the construction sector in the autonomous region
of Andalusia, Spain. The government was interested in understanding the situation of the
construction sector and any differences in its workers based on sex. Thus, the research
team worked in collaboration with the Andalusian Observatory of Occupational Diseases
of the Andalusian Institute for the Prevention of Occupational Risks [29].

Considering a population size, whatever their occupation within the sector, for the year
2023 of 204,100 subjects, of which 8.03% were women [17], a total sample of 384 individuals
was estimated with a confidence level of 95%, precision of 3.5%, and adjustment for losses of
10%. However, using non-probability convenience sampling, the final sample size obtained
was 857 participants, of whom 154 were women (17.9%). The study was conducted from
March to May 2022.

A pilot study was conducted on a sample of 50 participants to identify comprehension
errors, test the data collection tool, and estimate the mean total completion time. Following
the pilot study, no errors were identified, and the mean completion time was 9 min.

The questionnaire was distributed online by sending emails to companies in the sector
located in Andalusia (southern Spain), as well as to workers’ unions, sector associations, and
construction material distribution companies. To this end, an application was made to the
Spanish Government’s Register of Accredited Companies and Workers Associations [30],
specifically for companies in the construction sector in Andalusia. After obtaining a list of
21,000 companies, the research team contacted all of them by e-mail presenting the project
and the objectives of the study, and requesting their collaboration in disseminating the link
to the data collection tool among their employees. Thus, the companies that accepted the
collaboration disseminated by e-mail the objectives of the project and the link to the data
collection tool among those employees who had agreed to be contacted for training and
research purposes in their work affiliation with that company.

A fact sheet outlining the research project, including its objectives, and a leaflet with
the link to the data collection tool and a QR code were included. All participants were duly
informed of the voluntary nature of their participation, the confidentiality of their data, and
that they were free to withdraw from the project at any time. To participate, participants
had to be 18 years or older, an active worker in the construction sector in Andalusia, and
give their informed consent (Figure 1).

2.2. Instruments

The Emotional Impact Questionnaire COVID-19 (EIQ COVID-19), previously validated
by Gómez-Salgado J. and collaborators [28] and which includes questions adapted from
previous studies [31], was used. This questionnaire had been previously used in numerous
studies in Spain, and in Brazil to assess the emotional well-being of its population about
COVID-19 [32].

This instrument was supplemented with other variables specific to the construction
sector. Thus, the questionnaire included socio-demographic data such as age; sex; province;
employment status (self-employed, full-time employee, part-time employee, temporary
redundancy procedure, unemployed); professional category (manager, skilled worker,
intermediate manager, manual worker, administrative or cleaning staff); type of work; type
of construction project (building, industrial, or civil engineering); place of work (outdoors
or indoors); economic income (sufficient to make ends meet or not, and euros earned per
month in the household); persons living with them; the size of the dwelling in square
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metres; and use of company canteens (yes, no, or only when there were few people, they
did not exist, or they were closed during the pandemic).
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Data on COVID-19 disease were also included: diagnosis; isolation; severity; hospi-
talisation; vaccination and side effects; availability and use of preventive measures; and
training received. Perceptions of being protected at work and whether their work had been
affected by the pandemic were also included.

As in the case of the EIQ COVID-19, two more questionnaires were selected and
validated in Spain, which had already been used to assess psychological distress concerning
COVID-19 in Spain in previous studies [23,33]. To measure psychological distress, the
Goldberg General Health Questionnaire (GHQ-12) was used, which consists of 12 items
with 4 response options and a total score ranging from 0 to 12 points [34]. This is a
self-administered instrument that evaluates psychological well-being and identifies non-
psychotic disorders. The cut-off point used was >3, following the cut-off point used in
national surveys in Spain and adhering to the authors Rocha et al. [35]. The GHQ-12 has
shown good reliability in the different studies, with Cronbach’s alphas varying between
0.82 and 0.86 [34]. The internal consistency index obtained was α = 0.905, being higher than
0.7 and demonstrating good reliability.

Work engagement (WE) was measured using the short version of the Utrecht Work
Engagement Scale (UWES-9) [36]. The UWES-9 scale, based on the Job Demands-Resources
model, has been empirically validated in various work contexts including industry, sup-
porting its usefulness. It is an instrument designed to be self-administered and consists
of nine items, with Likert-type response options ranging from 0 (Never) to 6 (Always). It
consists of three dimensions, namely vigour, dedication, and absorption. The score for
each of the different dimensions is obtained by adding the items of each dimension and
dividing the result by the number of items that compose each dimension. The Spanish
version of the instrument achieved the following Cronbach’s internal consistency indices:
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vigour (α = 0.82), dedication (α = 0.86), and absorption (α = 0.8), being higher than 0.7 and
demonstrating good reliability concerning the construct measured by each scale [37].

To measure anxiety and fear of COVID-19, four ad hoc items were designed to assess
perceived level of anxiety and fear and level of danger on a scale ranging from 0 to 10 points
at the onset of the pandemic and at the time of data collection for the present study. In
addition, the Anxiety and Fear of COVID-19 (AMICO) scale, designed and validated
in previous studies by Gómez-Salgado et al. in 2021 [38], was also included. The scale
obtained an internal consistency index of α = 0.92, and the established cut-off point was
6.4 points [34]. The response options of the AMICO scale range from 1 to 10 points, where
1 corresponds to strongly disagree and 10 to strongly agree. The total score of the scale is
obtained by calculating the mean score of the self-reported responses.

2.3. Data Analysis

The statistical analyses were carried out using SPSS version 27 [39].
A descriptive analysis of the variables used in the study was performed, providing

frequencies, means, and standard deviations according to the type of variable. Subsequently,
the normality of the data distribution was analysed using the Kolmogorov-Smirnov test,
which showed the non-normality of the sample. To determine the existence or not of
significant differences depending on the presence of distress and between men and women,
non-parametric tests such as the Mann-Whitney U test or the Chi-squared test were used.
Specifically, the chi-squared test has been used for categorical variables, while the Mann-
Whitney U test was used to compare two independent groups of an ordinal variable [40].

A binary logistic regression analysis was also carried out to assess sex differences [41]
on the presence or absence of psychological distress and to identify those variables among
the ones studied that played a relevant role. The variables were included based on statistical
significance tests. In this sense, UWES score, AMICO score, current level of anxiety and fear
of COVID-19, effect of the pandemic on mental/emotional well-being, and the score for
health and physical status were entered. ORs were estimated and confidence intervals were
provided for this measure of association. To verify the adequacy of the model, different
goodness-of-fit measures were used, such as the Hosmer-Lemeshow test, the percentage of
correctly classified values, or the sensitivity and specificity.

2.4. Ethical Considerations

The 2013 Declaration of Helsinki was considered [42]. Participants were required
to explicitly provide informed consent before their participation, which was voluntary
and confidential, and the data collected were processed following the current laws on
personal data protection and digital rights of 2018 [43] and the Spanish Biomedical Research
Act [44]. The project was approved by the Research Ethics Committee of Huelva, part of
the Andalusian Ministry of Health (PI 036/20).

3. Results
3.1. Socio-Demographic Characteristics by Sex

The percentage of women in the study (17.9%) was lower than that of men (81.7%),
in line with the number of workers in the sector in Andalusia in 2023, which was 8.03%,
according to data from the Andalusian Institute of Statistics and Cartography [17].

The mean age of women, 38.96 (SD = 9.98), was lower than that of men, 43.56 years
(SD = 10.4), p < 0.001, as was the percentage of women with a partner (42.2%) lower than
that of men (63.3%), p < 0.001. Regarding socio-economic level, the percentage of women
who stated that their household income was over 1200 euros per month (63.6%) was lower
than that of men (78.0%), p < 0.001. No statistically significant differences were found
regarding the question of whether they considered that they had sufficient income to make
ends meet nor regarding the size of the dwelling (Table 1).
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Table 1. Socio-demographic characteristics by sex.

Variable Total Men Women X 2 Test GFI

n (%) n (%) n (%) p-Value

Sex 857 703 (81.7%) 154 (17.9%)

Age [mean (SD)] 42.7 (10.4) 43.56 (10.3) 38.96 (9.98) <0.001 *

Marital status
Married or cohabiting 524 (61.1%) 459 (63.3%) 65 (42.2) <0.001 0.967

Other situations 333 (38.9%) 244 (34.7%) 89 (57.8)

0–50 m2 28 (3.3%) 21 (3.0%) 7 (4.5%) 0.734 0.999
51–75 m2 154 (18.0%) 123 (17.5%) 31 (20.1%)

76–100 m2 310 (36.2%) 258 (36.7%) 52 (33.8%)
101–125 m2 169 (19.7%) 143 (20.3%) 26 (16.9%)
126–150 m2 105 (12.3%) 85 (12.1%) 20 (13.0%)

More than 151 m2 91 (10.6%) 73 (10.4%) 18 (11.7%)

Yes 373 (43.5%) 299 (42.5%) 74 (48.1%) 0.211 0.998
No or depending on the month 484 (56.5%) 404 (57.5%) 80 (51.9%)

Between 0 and 1200 euros 211 (24.6%) 155 (22.0%) 56 (36.4%) <0.001 0.984
More than 1200 euros 646 (75.4%) 548 (78.0%) 98 (63.6%)

Self-employed 104 (12.1%) 87 (12.4%) 17 (11.0%) <0.001 0.994
Full-time employee 673 (78.5%) 563 (80.1%) 110 (71.4%)
Part-time employee 51 (6.0%) 30 (4.3%) 21 (13.6%)

Temporary Redundancy Procedure 5 (0.6%) 4 (0.6%) 1 (0.6%)
Unemployed 24 (2.8%) 19 (2.7%) 5 (3.2%)

Degree of responsibility
Managers and skilled workers 207 (24.2%) 147 (20.9%) 60 (40.0%) <0.001 0.939

Intermediate management 135 (15.8%) 114 (16.2%) 21 (13.6%)
Manual workers 409 (47.7%) 392 (55.8%) 17 (11.0%)

Others (administration staff, cleaning. . .) 106 (12.4%) 50 (7.1%) 56 (35.4%)

Type of project
Building work 489 (57.1%) 411 (58.5%) 78 (50.6%) 0.033 0.997

Civil Works 158 (18.4%) 117 (16.6%) 41 (26.6%)
Industrial Works 123 (14.4%) 102 (14.5%) 21 (13.6%)

More than one type of work 86 (10.0%) 73 (10.4%) 13 (8.4%)

Place of work
Outdoors 357 (41.7%) 319 (45.4%) 38 (24.7%) <0.001 0.974

Indoors (of buildings, facilities. . ..) 500 (58.3%) 384 (54.6%) 116 (75.3%)

Use of canteens
Yes 122 (14.2%) 111 (15.8%) 11 (7.1%) 0.003 0.996

Yes, only when there were not many workers 85 (9.9%) 74 (10.5%) 11 (7.1%)
No, they have been closed during the pandemic 61 (7.1%) 42 (6.0%) 19 (12.3%)
No, there are no canteens in the places I work in 184 (21.5%) 145 (20.6%) 39 (25.3%)

No, I never use them 366 (42.7%) 302 (43.0%) 64 (41.6%)
Other cases 39 (4.6%) 29 (4.1%) 10 (6.5%)

*: Mann-Whitney U test; GFI: Goodness-of-Fit Index.

In terms of employment status, there were significant differences between men and
women (p < 0.001), with a higher percentage of part-time workers among women (13.6%)
than among men (4.3%) and higher percentages of full-time workers among men (80.1%)
than among women (70.4%). Similarly, there were differences concerning the degree of
responsibility at work p < 0.001, with 40.0% of the women occupying managerial or skilled
positions, compared to 20.9% of the men. On the other hand, while 55.8% of men held
manual labour positions, the percentage was 11.0% for women. It should also be noted that
women occupied 35.4% of the ‘Other’ section (administration, cleaning, etc.) and men, 7.1%
(Table 1).
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Regarding the type of work, differences were found between women and men p = 0.033,
with a higher proportion of both sexes working in ‘Building works’, whereas a higher pro-
portion of women were engaged in ‘Civil engineering’ (26.6%) than men (16.6%). Regarding
the place of work, the proportion of women working outdoors (24.7%) was lower than that
of men (45.4%). It was also observed that women were less likely to use canteens (p = 0.003)
(Table 1).

3.2. Psychological Distress by Socio-Demographic Characteristics and Differentiated by Sex

Overall, 29.2% of respondents had psychological distress (GHQ > 3), with statistically
significant differences by sex, i.e., higher among women (37.7%) than among men (27.3%)
(p = 0.37). In terms of marital status, among those without a partner, women (43.8%) were
more likely to have psychological distress than men (31.1%) (p = 0.031) (Table 2).

Table 2. Psychological distress by socio-demographic characteristics and differentiated by sex.

Men Women

No
GHQ < 3

Yes
GHQ > 3

No
GHQ < 3 GFI χ2 Test GFI

Cases % Cases Cases % Cases % p-Value

Total 511 72.7% 192 27.3% 62.3% 58 37.7% 0.037 *

Marital status

Married or cohabiting 343 74.7% 116 0.999 46 70.8% 19 29.2% 0.495 0.999

Other situations 168 68.9% 76 0.986 50 56.2% 39 43.8% 0.031 0.986

Approximately how many square metres (m2) does your dwelling have?

0–50 m2 11 52.4% 10 4 57.1% 3 42.9% N/A

51–75 m2 89 72.4% 34 0.984 18 58.1% 13 41.9% 0.122 0.984

76–100 m2 198 76.7% 60 0.979 31 59.6% 21 40.4% 0.010 0.979

101–125 m2 97 67.8% 46 0.982 13 50.0% 13 50.0% 0.079 0.982

126–150 m2 66 77.6% 19 0.998 17 85.0% 3 15.0% 0.467 0.998

More than 151 m2 50 68.5% 23 0.999 13 72.2% 5 27.8% 0.759 0.999

Do you consider that your income is sufficient to make ends meet?

Yes 232 77.6% 67 0.991 50 67.6% 24 32.4% 0.072 0.991

No, or depending on the
month 279 69.1% 125 0.992 46 57.5% 34 42.5% 0.044 0.992

How much income do you receive in your household every month?

Between 0 and 1200 euros 103 66.5% 52 0.997 34 60.7% 22 39.3% 0.441 0.997

More than 1200 euros 408 74.5% 140 0.992 62 63.3% 36 36.7% 0.022 0.992

Employment situation

Self-employed 60 69.0% 27 0.996 13 76.5% 4 23.5% 0.536 0.996

Full-time employee 419 74.4% 144 0.982 64 58.2% 46 41.8% <0.001 0.982

Part-time employee 15 50.0% 15 0.929 16 76.2% 5 23.8% 0.059 0.929

Temporary Redundancy
Procedure 2 50.0% 2 0.0% 1 100.0% N/A

Unemployed 15 78.9% 4 3 60.0% 2 40.0% N/A
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Table 2. Cont.

Men Women

No
GHQ < 3

Yes
GHQ > 3

No
GHQ < 3 GFI χ2 Test GFI

Cases % Cases Cases % Cases % p-Value

Degree of responsibility

Managers and skilled
workers 104 70.7% 43 0.982 34 56.7% 26 43.3% 0.051 0.982

Intermediate management 86 75.4% 28 1.000 13 61.9% 8 38.1% 0.197 1.000

Manual workers 287 73.2% 105 1.000 13 76.5% 4 23.5% 0.766 1.000

Others (administration
staff, cleaning. . .) 34 68.0% 16 0.998 36 64.3% 20 35.7% 0.687 0.998

Type of project

Building work 296 72.0% 115 0.997 51 65.4% 27 34.6% 0.237 0.997

Civil Works 98 83.8% 19 0.942 25 61.0% 16 39.0% 0.003 0.942

Industrial Works 70 68.6% 32 0.992 12 57.1% 9 42.9% 0.309 0.992

More than one type of
work 47 64.4% 26 1.000 8 61.5% 5 38.5% 0.844 1.000

Place of work

Outdoors 233 73.0% 86 0.976 19 50.0% 19 50.0% 0.003 0.976

Indoors (of buildings,
facilities. . ..) 278 72.4% 106 0.997 77 66.4% 39 33.6% 0.211 0.997

Use of canteens

Yes 139 75.1% 46 0.993 14 63.6% 8 36.4% 0.246 0.993

No 351 71.8% 138 0.992 75 61.5% 47 38.5% 0.027 0.992

*: Chi-squared test; GFI: Goodness-of-Fit Index; N/A: not available.

At the socio-economic level, among the respondents who reported that their income
was not enough to make ends meet, or was sometimes not enough to make ends meet, the
percentage with psychological distress was higher among women (42.5%) than among men
(30.1%) (p = 0.044). Similarly, among participants who reported a household income of
more than 1200 euros per month, psychological distress was higher in women (36.7%) than
among men (25.5%) (p = 0.022), with no statistically significant differences observed among
those with an income below 1200 euros (Table 2).

With regard to the work situation, the percentage of female full-time employees
with psychological distress was higher (41.8%) than that of male employees under the
same conditions (25.6%) (p < 0.001). There were no differences between men and women
regarding the degree of responsibility. In the group of managers and skilled workers, the
higher percentage of psychological distress among women was not found to be statistically
significant (p = 0.051). The higher proportion of women reporting psychological distress in
relation to the type of work they did was only statistically significant in the case of ‘civil
work’, where it was 39.0% for women and 16.2% for men (p = 0.003). Women working
outdoors were found to be more likely to experience psychological distress (50.0%) than
men under the same conditions (27.0%) (p = 0.003). Women who did not use the canteen
were more likely to have psychological distress (38.5%) than male workers who did not use
it either (28.2%) (p = 0.027) (Table 2).
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Psychological Distress, Working Conditions and COVID-19 Pandemic by Sex

The higher percentage of overall psychological distress among women (37.7%) than
among men (27.3%) (p = 0.037) was also observed when specifically analysing cases where
it was stated that the companies provided means of protection to avoid infection: 39.4%
among women versus 24.0% among men (p < 0.001); when they had received specific train-
ing from the company on ways of infection, routes of transmission, prevention measures,
or warning signs of COVID-19: 40.1% among women and 23.1% among men (p = 0.001);
and when they felt safe and protected from infection during the performance of their work
duties: 33.3% of women with psychological distress and 19.3% of men (p = 0.006); also when
they had been vaccinated against COVID-19: 37.3% of women with psychological distress
and 27.2% of men (p = 0.013), as well as when they reported side effects after vaccination:
44.2% of women with psychological distress and 31.7% of men (p = 0.041) (Table 3).

Table 3. Psychological distress, working conditions, and COVID-19 pandemic by sex.

Men Women

No GHQ < 3 Yes GFI Yes GHQ < 3 Yes GHQ > 3 χ2 Test GFI

Cases % Cases Cases % Cases % p-Value

Total 511 72.7% 192 27.3% 62.3% 58 37.7% 0.037 *

Have you been diagnosed with COVID-19?

Yes 199 69.1% 89 0.999 47 66.2% 24 33.8% 0.637 0.999

No 312 75.2% 103 0.982 49 59.0% 34 41.0% 0.003 0.982

Has anyone in your circle been diagnosed with COVID-19?

Yes 446 72.9% 166 0.995 88 64.2% 49 35.8% 0.043 0.995

No 65 71.4% 26 0.964 8 47.1% 9 52.9% 0.049 0.964

Has anyone in your circle died from COVID-19?

Yes 57 69.5% 25 1.000 17 68.0% 8 32.0% 0.886 1.000

No 454 73.1% 167 0.980 79 61.2% 50 38.8% 0.007 0.980

Have you been isolated for having the disease or been in contact with a positive person?

Yes 268 70.5% 112 0.977 65 62.5% 39 37.5% 0.117 0.977

No 243 75.2% 80 0.995 31 62.0% 19 38.0% 0.049 0.995

Have you been hospitalised for COVID-19?

Yes 4 33.3% 8 1 100.0% 0.0% N/A

No, but I had
mild symptoms 180 69.2% 80 0.998 45 64.3% 25 35.7% 0.430 0.998

No 327 75.9% 104 0.983 50 60.2% 33 39.8% 0.003 0.983

Have your working conditions been affected by the pandemic?

Yes 222 62.2% 135 0.995 50 53.2% 44 46.8% 0.113 0.995

No 289 83.5% 57 0.996 46 76.7% 14 23.3% 0.197 0.996

Have your managers or your company provided and do they provide you with the means of protection to avoid contagion
(masks, gloves, gels, eye protection)?

Yes 389 76.0% 123 0.982 66 60.6% 43 39.4% <0.001 0.982

No 117 63.2% 68 1.000 26 63.4% 15 36.6% 0.984 1.000

Other 5 83.3% 1 4 100.0% 0.0% N/A
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Table 3. Cont.

Men Women

No GHQ < 3 Yes GFI Yes GHQ < 3 Yes GHQ > 3 χ2 Test GFI

Cases % Cases Cases % Cases % p-Value

Did you receive or have you ever received specific training on COVID-19 disease (transmission routes, self-protection measures,
warning signs) organised by your managers or your company?

Yes 299 76.9% 90 0.981 42 60.0% 28 40.0% 0.003 0.981

No 207 68.1% 97 0.998 48 62.3% 29 37.7% 0.338 0.998

Other
(self-employed,
other means of

training. . .)

5 50.0% 5 6 85.7% 1 14.3% N/A

In general, do you feel safe and protected from infection in the performance of your job duties?

Yes, totally safe 305 80.7% 73 0.983 54 66.7% 27 33.3% 0.006 0.983

Somewhat safe 195 67.0% 96 0.992 39 56.5% 30 43.5% 0.101 0.992

No, not safe at
all 11 32.4% 23 3 75.0% 1 25.0% N/A

Have you been vaccinated against COVID-19?

Yes 504 72.8% 188 0.993 94 62.7% 56 37.3% 0.013 0.993

No 7 63.6% 4 2 50.0% 2 50.0% N/A

Have you had any side effects after vaccination?

Yes 200 68.3% 93 0.989 43 55.8% 34 44.2% 0.041 0.989

No 311 75.9% 99 0.997 53 68.8% 24 31.2% 0.193 0.997

Do you think that the situation experienced during the COVID-19 pandemic has negatively affected your mental/emotional
well-being?

Yes 215 56.9% 163 0.998 56 52.3% 51 47.7% 0.404 0.998

No 296 91.1% 29 0.995 40 85.1% 7 14.9% 0.196 0.995

*: Chi-squared test; GFI: Goodness-of-Fit Index; N/A: not available.

As can be seen in Table 3, this greater incidence of psychological distress in women
was seen in cases where they had not been diagnosed with COVID-19, nor had people
around them been diagnosed with COVID-19, had not had to isolate themselves because
of illness or contact with a positive person, and had not been hospitalised because of
COVID-19. In contrast, there was no difference by sex in terms of greater occurrence of
psychological distress when asked whether the situation experienced during the COVID-19
pandemic had negatively affected their mental/emotional well-being.

3.3. Psychological Distress Related to Anxiety and Fear of COVID-19 by Sex

As can be seen in Table 4, the mean age of women with psychological distress was
lower (mean 36.6 years old) than that of women without it (mean 40.3 years old), and no
such difference was observed among men (43.9 years old vs 42.6 years old; p = 0.125). The
results also showed that women in the sample were younger than men (38.9 years old
vs. 43.56 years old; p < 0.001). Health and physical status were reported to be worse in
both women (p = 0.004) and men with PD (p < 0.001), but the difference by sex was not
statistically significant (p = 0.075).

The level of anxiety and fear of COVID-19 at the start of the pandemic (p < 0.001)
and perceived anxiety and fear at the time of answering the questionnaire were higher
among participants with PD, for both women (4.03 vs. 2.79; p < 0.001) and men (4.31 vs
2.86; p < 0.001). Again, there was a difference by sex, with more women reporting anxiety
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and fear at the start of the pandemic than men (p < 0.001), but this difference by sex was
not statistically significant in terms of perceived anxiety and fear of COVID-19 at the time
of answering the questionnaire.

Table 4. Psychological distress related to anxiety and fear of COVID-19 by sex.

Men (n = 703) Women (n = 154) Men-
Women

Total No
GHQ < 3

Yes
GHQ > 3

Mann-
Whitney U

Test
Total No

GHQ < 3
Yes

GHQ > 3

Mann-
Whitney U

Test

Mann-
Whitney U

Test

Mean
(SD)

Mean
(SD)

Mean
(SD) p-Value Mean

(SD)
Mean
(SD)

Mean
(SD) p-Value p-Value

Age 43.56
(10.3)

43.91
(10.33)

42.64
(10.15) 0.125 38.96

(9.98)
40.35

(10.07)
36.66
(9.56) 0.027 <0.001

General health and
physical status *:

7.85
(1.59)

7.98
(1.53)

7.49
(1.70) <0.001 7.69

(1.22)
7.93

(1.19)
7.31

(1.15) 0.004 0.075

What level of anxiety
and fear of COVID-19
did you perceive at the
start of the pandemic?

*

7.05
(2.67)

6.73
(2.69)

7.89
(2.43) <0.001 8.41

(2.19)
8.07

(2.42)
8.97

(1.58) 0.019 <0.001

What level of anxiety
and fear of COVID-19

do you currently
perceive? *

3.25
(2.10)

2.86
(1.90)

4.31
(2.25) <0.001 3.26

(1.94)
2.79

(1.68)
4.03

(2.07) <0.001 0.631

How dangerous did
you consider

COVID-19 to be at the
beginning of the

pandemic? *

7.81
(2.46)

7.68
(2.47)

8.17
(2.41) <0.001 8.69

(2.12)
8.40

(2.34)
9.19

(1.53) 0.026 <0.001

How dangerous do you
consider COVID-19 to

be at present? *

3.92
(2.37)

3.62
(2.27)

4.72
(2.42) <0.001 3.82

(2.21)
3.38

(2.05)
4.55

(2.25) 0.001 0.786

AMICO mean score * 4.10
(1.65)

3.76
(1.47)

5.02
(1.77) <0.001 4.30

(1.71)
3.87

(1.58)
5.00

(1.68) <0.001 0.157

* Score from 1 to 10.

The mean score of the AMICO questionnaire (anxiety and fear of COVID-19) was
higher among those who perceived PD (5.02 in men; 5.00 in women) than among those
who did not (3.76 in men; 3.87 in women), for both women and men (p < 0.001), with no
statistically significant differences by sex (p = 0.157) (Table 4).

The perceived level of danger of COVID-19 at the start of the pandemic was higher
among those who had PD than among those who did not have it, for both women and men,
and this difference was also found to be greater among women (p < 0.001). The perceived
level of danger of COVID-19 at the time of answering the questionnaire was also higher
among those with PD for both women and men (p < 0.001), but there was no statistically
significant difference by sex (p = 0.786) (Table 4).

Psychological Distress Related to the Level of Work Engagement (UWES) by Sex

It was found that men with psychological distress had lower levels of work engage-
ment than those who did not report psychological distress, both in the total score (UWES)
and in its three dimensions (vigour, dedication, and absorption), a difference that was
not observed for women. Differences by sex were indeed found for the global level of
work engagement (UWES), which was lower for women (M = 38.60; SD = 13.12) than for
men (M = 41.3; SD = 12.32) p = 0.010; these differences were maintained across the three
dimensions of the scale (Table 5).
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Table 5. Psychological distress related to the level of work engagement (UWES) by sex.

Men (n = 703) Women (n = 154) Men-
Women

TOTAL NO
GHQ < 3

Yes
GHQ > 3

Mann-
Whitney

U Test
Total No

GHQ < 3
Yes

GHQ > 3

Mann-
Whitney

U Test

Mann-
Whitney

U Test

Mean
(SD)

Mean
(SD)

Mean
(SD) p-Value Mean

(SD)
Mean
(SD)

Mean
(SD) p-Value p-Value

Vigour 13.56
(4.23)

14.18
(3.87)

11.91
(4.66) <0.001 12.64

(4.39)
12.79
(4.40)

12.40
(4.32) 0.667 0.011

Dedication 13.88
(4.39)

14.42
(4.09)

12.45
(4.81) <0.001 12.92

(4.60)
12.99
(4.64)

12.81
(4.48) 0.706 0.007

Absorption 13.86
(4.26)

14.24
(3.96)

12.84
(4.81) <0.001 13.03

(4.56)
13.19
(4.53)

12.78
(4.56) 0.524 0.025

UWES
mean
score

41.30
(12.32)

42.84
(11.36)

37.20
(13.73) <0.001 38.60

(13.12)
38.97

(13.14)
37.98

(12.94) 0.574 0.010

3.4. Logistic Regression of Psychological Distress Differentiated by Sex

Psychological distress in women was identified in 72.1% of cases based on ‘effect of the
pandemic on mental/emotional well-being’ (OR = 5.457; 95% CI = 2.101–14.178), ‘current
level of anxiety and fear of COVID-19′ (OR = 1.390; 95% CI = 1.137–1700) and ‘health
and physical status’ (OR = 0.630; 95% CI = 0.453–0.876), with a specificity of 83.3% and a
sensitivity of 53.4%. In men, psychological distress was identified in 78.7% of cases based
on the variables ‘effect of the pandemic on mental/emotional well-being’ (OR = 5.942;
95% CI = 3.766–9.373), ‘current level of anxiety and fear of COVID-19′ (OR = 1.137; 95%
CI = 1.167–1.271), ‘the AMICO model’ (OR = 1.347; 95% CI = 1.167–1.551) and ‘level of
work engagement (UWES)’ (OR = 0.966; 95% CI = 0.952–0.981), with a specificity of 91.0%
and a sensitivity of 45.8% (Table 6).

Table 6. Logistic regression of psychological distress (GHQ) by sex.

Psychological Distress Men Women

Odds Ratio (Confidence
Interval at the 95% Level)

Odds Ratio (Confidence
Interval at the 95% Level)

UWES 0.966 ** (0.952; 0.981)

AMICO 1.347 ** (1.167; 1.556)

Current level of anxiety and
fear of COVID-19 1.137 * (1.167; 1.271) 1.390 ** (1.137; 1.700)

Effect of the pandemic on
mental/emotional well-being

(Ref. NO)
5.941 ** (3.766; 9.373) 5.457 ** (2.101; 14.178)

Health and physical status 0.630 ** (0.453; 0.876)

Sensitivity (%)/Specificity (%) 45.8/91.0 53.4/83.3

Correctly classified percentage 78.7% 72.1%

Nagelkerke’s R2 0.336 0.294

Hosmer-Lemoshov test χ2 = 11.029 (p = 0.200) χ2 = 9.409 (p = 0.309)

Omnibus test χ2 = 185.670 (p < 0.001) χ2 = 37.411 (p < 0.001)
* p < 0.005; ** p < 0.001.
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4. Discussion
4.1. Contributions of This Research

The findings have allowed to meet the objectives of the study and to identify sex
differences in mental health derived from the COVID-19 pandemic, in particular psycho-
logical distress and work engagement. By analysing differences by sex, this study fulfils
the ethical commitment to investigate the behaviour of women in a sector where they are a
minority; failure to do so would constitute discrimination. It is widely known that there
are differences in health between women and men and, as the World Health Organization
states, it is necessary to investigate in this area to move towards a more gender-sensitive
model [22].

4.2. Differences Regarding Sociodemographic Variables

In 2023, the percentage of women in the construction sector in Andalusia, southern
Spain, was 8.03%, according to official data [17]. However, the Labour Foundation for
Construction reports a higher proportion of 11.1%, indicating a substantial increase since
2016 [45]. The increasing number of women being hired in the construction sector highlights
the importance of including them in any study aimed at analysing their working conditions,
as it is well known that there are differences in health between men and women, and for
ethical and efficiency reasons, in the preventive measures that companies should adopt.
It has been previously suggested that there is a need to have studies of this kind in place
during health crises [46], and that one of the possible explanations for the lack of such
studies is the low proportion of female researchers in certain scientific fields, even though
women now outnumber men in terms of graduates in these fields [47].

The ageing of the population is an internationally identified concern and one of the
most important socio-economic challenges faced by developed countries in Europe and
Asia [48] which may have an impact on the productivity of companies [49]. The recent
increase in the number of women in the construction sector may justify the statistically
significant differences found in terms of age, with women being younger in this study. This
may contribute to reducing the ageing of the sector and increasing its productivity. Besides,
the methodology used in the study required internet access, which may have resulted in a
higher participation rate of young people of both sexes.

The higher percentage of women not living with a partner in this study may also be
explained by the younger age of the women in this study, which has been associated with
the presence of PD [50,51] and with reduced well-being [46], although other studies have
not found such an association [31].

4.3. Working Conditions

According to the data, the proportion of men in full-time employment (80.1%) was
higher than that of women (71.4%), yet full-time employment was predominant in both
sexes. Moreover, among full-time employees, women were found to have a higher level of
PD than men. The higher percentage of women working part-time was not unexpected,
as women globally account for 75% of all part-time contracts, according to the Spanish
National Statistics Institute’s Labour Force Survey. It is worth noting that in this study, 53%
of women reported that they had been unable to find a full-time job, while only 14% had
chosen such a part-time contract to be able to look after children or elderly relatives [52].

The study found that psychological distress was more prevalent in women than in
men, regardless of their family income level. This is consistent with the well-established
link between financial situation and psychological distress [53]. This is in line with the
global economic crisis generated by the pandemic, which has had a greater impact on
women [54].

Similarly, the degree of responsibility in the job could be a reason for the lower salary,
as women were more likely to be engaged in ‘Other’ occupations (administration, cleaning,
etc.) and less likely to be employed as ‘Manual workers’. However, the proportion of
women in the ‘Managers and skilled workers’ group (40.0%) was higher than that of men
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(20.9%). This study found no statistically significant difference by sex regarding the degree
of responsibility at work and the development of PD, but greater PD was found in women
working in civil works or outdoors. Yet, no hypotheses have been found to explain this
finding. In Spain, the pay gap in the sector was reduced in 2023 compared to previous
years, with a mean salary of 19,122 euros. This was higher than the salary in the commerce,
repairs and transport sector, but lower than that in the industry, social services, and finance
and insurance sectors, the latter being the sector that pays women the most [55]. It may be
surprising that, despite the fact that women in general seem to receive lower salaries than
men [56], no sex differences were found when asked whether they had problems making
ends meet, which may be due to their younger age compared to that of men, or to the fact
that they have obtained a job in a sector that was almost inaccessible to women until a few
years ago.

4.4. Preventive Measures against COVID-19

Although no differences have been observed between male and female workers in
terms of the preventive measures or specific training provided by companies to prevent
contagion, the percentage of PD was higher among women than among men when com-
panies did offer these preventive measures, showing that the impact on mental health
can differ according to sex when faced with similar preventive measures. Similarly, the
proportion of women with PD was higher than among men, especially amid those who
reported feeling safe and protected from infection while performing their job duties, having
been vaccinated, having experienced side effects from vaccination, or not having had to
isolate themselves.

Even though no discernible disparities were noted between male and female employ-
ees in terms of the preventative measures or specific training provided by companies to
mitigate contagion, the incidence of PD was notably higher among women compared to
men in instances where companies did implement such preventive measures. This high-
lights the possibility of a difference in the impact on mental health based on sex, even in the
face of similar preventive measures. In addition, the prevalence of PD was higher among
women than men. This was especially true for women who felt secure and protected from
infection while performing their job duties, those who had been vaccinated, those who
experienced side effects from the vaccine, or those who had not required isolation.

A plausible explanation for the increased psychological distress experienced by women
during the most severe phases of the pandemic lies in the fact that during the most severe
phases of the pandemic, women may have experienced increased psychological distress as a
result of the double burden of balancing work responsibilities with domestic and/or family
responsibilities. Despite societal progress, women still retain the burden of housework,
childcare and caring for family members [18]. Managing time becomes increasingly chal-
lenging for women employed part-time, which exacerbates their burden. Therefore, factors
such as family protection, income levels, and concerns regarding family finances have
emerged as mediators of women’s psychological distress during the COVID-19 pandemic.
These disparities in social protection policies for women during the pandemic underscore
the urgent need to examine the impact of role overload on women’s access to personal
protective equipment, safety at work and at home, and personalised health care [57].

4.5. Psychological Distress, Anxiety and Fear

The greater level of psychological distress among women is consistent with what was
observed in a systematic review [9], as previous studies had found a positive association
between family members’ fear of COVID-19 and psychological distress, fully mediated by
individual fear, and a negative association between family well-being and psychological
distress, moderated by income level [49]. These results may contradict the absence of
sex differences when people were asked whether the COVID-19 pandemic had had a
negative impact on their mental/emotional well-being. However, studies have shown that
during critical situations, such as the COVID-19 pandemic, during which strict movement
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restrictions were imposed, a large proportion of people were able to adjust to the situation
and maintain their lifestyle favorably [58,59].

The effects of teleworking are an interesting example of the impact that the pandemic
has had, with known negative effects on sleep, reported to be greater for women and young
people [60]. Yet, there are also positive effects such as men taking on more responsibilities
in the home, which leads to a more equal distribution of roles in the household [61]. It has
been reported that the effects of developing PD from teleworking are less significant than
those from exposure to infection by essential workers, because of the risk of transmitting
the infection to the family when they return home [23].

Finally, it is worth noting that women initially perceived higher levels of anxiety and
fear of COVID-19 at the beginning of the pandemic, as well as higher levels of perceived
danger associated with the pandemic, but these levels declined significantly, and these sex
differences did not persist in the later phases of the pandemic. This contrasts with previous
studies conducted in Spain, where the differences were more significant during the ‘new
normal’ phase than during the initial phase of maximum restriction [25].

The study identified several factors that appear to have influenced PD to a greater
extent in both women and men, namely ‘the impact of the pandemic on mental/emotional
wellbeing’ and ‘the level of anxiety and fear of COVID-19 at the time of completing
the questionnaire’. In women, these factors were influenced by ‘health and physical
condition’, whereas in men they were influenced by ‘level of work engagement’, giving
rise to hypotheses that should be tested in future studies.

5. Conclusions

In recent years, the proportion of women in the construction sector has increased and
in the case of this study in the south of Spain, they are younger than men, which may help
to reduce the ageing of the sector. Women are mainly engaged in high-skilled activities
such as administration or cleaning and, to a lesser extent, manual labour.

After controlling for most variables, the level of psychological distress remained
higher for women. The preventive measures taken by the companies and the training
received did not differ across sexes, but there was a greater PD among women with equal
preventive measures. For men, work engagement appeared to be a determining factor,
while for women, health and physical status seemed to be more influential. For both sexes,
the impact of the pandemic on mental and emotional well-being and the level of anxiety
and fear of COVID-19 at the time of completing the questionnaire played a role in the
development of PD.

At the start of the pandemic, women exhibited higher levels of fear and anxiety of
COVID-19 and perceived danger of the pandemic, a difference that was not maintained in
2023.

There is a growing need for studies that assess women and men separately, given
the scientific evidence of health variations across sexes and the increasing involvement
of women in the construction sector. This study identified remarkable differences that
would make it possible to define public policies to facilitate progress towards sex equality
in working environments.

Limitations

One limitation of this study was that the proportion of women in the sample was
much lower than that of men (a 17.9% of the final sample were women), which is in line
with current employment data in the construction sector [18]; this may be the reason for the
lack of significant differences in some variables. Nonetheless, this study is focused on the
population of construction workers of Andalusia, one of the biggest and inhabited regions in
Spain, and so, 204,100 subjects have been considered, leading to an over-estimated sample
size of 857 participants. As the study focused on this geographical region, the results do not
allow the conclusions to be generalised to the Spanish population, although it is true that the
interpretations could support the hypothesis that the rest of the Spanish population would
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have behaved in the same way. Likewise, they could also support the approximation of
the results to the international population, given that the adoption of preventive measures
by companies and the levels of fear and anxiety of COVID-19 in workers have been fairly
homogeneous among the working population worldwide [9]. Yet, these data should be
handled with caution due to the design of this study, as discussed below.

Another limitation is the potential over-representation of women with higher edu-
cational level and younger age due to the methodology used to collect the information,
which required access to the internet. Thirdly, this methodology (a cross-sectional study)
does not establish causal associations and, thus, requires the application of other types of
quantitative methods in future studies. However, the present study presents data from the
construction sector in the south of Spain, analysed on the basis of the sex variable, showing
for the first time in quantitative terms the differences between the two sexes.
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