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Abstract: During the COVID-19 lockdown, a high prevalence of disruption in lifestyle habits was
reported, especially concerning sleep habits. The present study aimed to explore the relationship
between lifestyles and the COVID-19 lockdown on subjects living in Mexico. A cross-sectional survey
was conducted. An online questionnaire was administered to survey participants. A clustering
procedure was performed to identify groups of survey respondents with similar characteristics.
There were 155 survey respondents. Most of them were women (83%) of young age. The clustering
identified two distinct groups of subjects, i.e., Cluster 1 and 2. The subjects in Cluster 2 were younger,
more likely to use social media, and spent much more time watching TV/surfing the internet than
subjects in Cluster 1. Furthermore, the prevalence of problems with falling and staying asleep during
the lockdown was higher in Cluster 2 than in Cluster 1 (14% in Cluster 2 vs. 4% in Cluster 1) even
though nobody from Cluster 2 had sleep problems before the lockdown. The study showed that
younger respondents were those more affected by lockdown measures.

Keywords: COVID-19 lockdown; Mexico; dietary habits; sleep quality

1. Introduction

The COVID-19 pandemic has severely burdened the healthcare resources [1] of coun-
tries worldwide. Fighting the epidemic was even more difficult for low- and middle-income
countries like the Central and South America. Such countries were already facing a po-
litical and economic transition before the virus spread [2]. Furthermore, epidemiological
surveillance in such countries was not as well established as in high-income countries [3].
For these reasons, it was hypothesized that the number of COVID-19 cases and deaths was
underestimated in Central and Southern American regions [4].

Worldwide, the introduction of containment interventions, from partial to full lock-
down, was effective in preventing the spread of the virus [5]. However, the literature
indicated that such measures have impacted every aspect of people’s lives, negatively
affecting their physical health [6], profoundly affecting lifestyle habits [7] and psychological
health [8], requiring specific support programs for the community.

Systematic reviews in the field showed that the lockdown was associated with an
impairment in dietary habits, characterized by a documented decreased consumption of
fresh fruits and vegetables in favor of calorically dense, but nutrient-poor, food [9,10]. Also,
dietary patterns underwent relevant changes, with an increasing frequency of snacking [10].
In the short term, these changes resulted in weight gain [11], with potential long-term
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detrimental consequences for subjects’ health. The decreased consumption of fresh food
was partially explained by the difficulties in purchasing such foods due to food shortages
experienced at the very beginning of the lockdown. However, the increased consumption
of empty calories and the increased snacking frequency were interpreted as emotional
eating, i.e., the attitude of using food to face stress and anxiety. Such a concept highlights
the strict relationship between eating habits and emotional well-being, a phenomenon that
has been documented during the lockdown [12].

Together with eating habits, emotional well-being was found to undergo a substantial
disruption during the COVID-19 lockdown. A higher prevalence of anxiety and major de-
pressive disorders was documented worldwide compared to the pre-lockdown period [13].
The prevalence of such conditions was found to be higher among those countries most
severely affected by the pandemic [13].

Not least, changes in lifestyle habits have also been reported. A reduced frequency
of physical activity in favor of adopting sedentary behaviors was shown during the lock-
down [14,15]. In addition, changes in digital habits, particularly increased use of social
media, were reported during the lockdown [16], with a significant increase in screen time
documented globally. Social media platforms have become a primary tool for maintaining
social connections but also a source of anxiety [17]. Furthermore, this increased use, espe-
cially in the evening, has been suggested to be associated with alterations in sleep patterns
in pre-pandemic literature [18], such as delayed onset of sleep and decreased sleep quality.

Alterations in sleep patterns were widely documented in the literature during the
lockdown [19]: several sleep problems emerged during the COVID-19 lockdown, including
insomnia, difficulty falling asleep, frequent awakenings, and nonrestorative sleep [20].
These disorders were particularly prevalent among populations with pre-existing men-
tal health conditions, healthcare workers, and college students compared to the general
population [21]. Again, such problems were found to be associated with psychological
distress [19].

The link between lifestyle habits, including eating patterns, sleep quality, and emo-
tional health, is complex and difficult to disentangle. It has been hypothesized that poor
sleep would result in emotional dysregulation, leading to poor lifestyle habits, i.e., poor
eating patterns and physical activity [22]. The long-term consequences of such changes
would be detrimental. For this reason, researchers claimed the need to develop community
support programs, especially for the most vulnerable. To do so, the characteristics of
subjects more prone to the adverse effects of the COVID-19 lockdown were investigated.
Female gender, young age, and low socioeconomic status seem to be risk factors for worse
outcomes [13].

The present study aimed to explore the relationship of the COVID-19 lockdown with
the emotional well-being and lifestyle habits of people in Mexico, particularly focusing on
alterations in sleep patterns and social media use during the lockdown. Data for Mexico
are still relatively sparse compared to other countries. Recent studies have shown that in
Mexico, consistently with more widely studied countries, the lockdown led to a significant
increase in social media use and screen time, which was associated with disturbed sleep
patterns and higher levels of insomnia [23], together with disruption of eating patterns,
especially in low-income subjects [24]. Understanding these impacts is crucial, as they may
have long-term consequences for the well-being of young people, particularly considering
the specificities of Mexico in facing the pandemic. The lockdown was declared from April to
the end of May 2020, but, despite the measures, it was one of the countries with the highest
number of COVID-19 cases and deaths [25]. Furthermore, differently from other countries
where death cases were most common among the elderly, deaths in Mexico were most often
associated with noncommunicable diseases, such as diabetes and overweight/obesity [25],
where the prevalence of these diseases is among the highest in the world.
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2. Materials and Methods

The study was cross-sectional and collected data through an online survey. A snowball
sampling technique was adopted, a sampling strategy widely used during the pandemic
period by surveys exploring lifestyle habits and emotional well-being [26–29]. This method
of administration results in a statistical sample with uncontrollable population parame-
ters, unlike probability sampling. However, it proved effective in achieving the research
objectives, as it allowed for the dissemination of the survey despite the restrictions.

Study subjects must be over 18 years of age, living in Mexico during the lockdown,
and able to read and understand the Spanish language. The link to the survey was available
on the Google online survey platform. It was distributed using messenger apps, i.e.,
WhatsApp. Messenger apps are widely used in the country; mobile phone users using
WhatsApp have been estimated to be more than 80% in the age class 18–34, with only a
slight decline in users proportion after age 35 [30]. The data collection took place between
19 April and 2 May 2020.

The questionnaire was developed explicitly for the study (“Lifestyle in Mexican
Families during COVID-19”), Supplementary Material. It was made up of 4 sections. The
first part asked survey respondents about socio-demographic characteristics; the second
assessed lifestyle habits before and after the lockdown. The third and fourth sections
asked participants about social/family relationships during the lockdown and emotional
well-being. The development of the questionnaire was guided by a multidisciplinary team,
including experts from psychology, public health, and social sciences, who ensured that
the questions were relevant and in line with the study’s objectives. Based on previous
literature, items were formulated to capture critical aspects of changes in lifestyle, emotional
well-being, and social relationships during the lockdown. After the development stage, the
questionnaire underwent a pilot testing procedure on a group of twenty subjects selected
to be representative of the survey’s target population.

Statistical Methods

Data were reported as percentages and absolute numbers. Pearson Chi-square and
Fisher exact tests were performed to assess the association between categorical variables.

Clustering is an exploratory technique frequently used in the biomedical sciences. It
allows for identifying groups of observations with similar characteristics without an already
known grouping criterion. A factorial hierarchical clustering procedure was employed to
identify respondents with similar characteristics.

Before performing the clustering analysis, a multiple correspondence analysis (MCA)
procedure was performed. The MCA was used as a data pre-processing step to synthesize
data into latent dimensions [31] to be analyzed using the clustering procedure [32]. The
MCA worked by transforming the original categorical variables into a few continuous
variables, i.e., the latent dimensions, which were subsequently used as input for the
clustering procedure.

The hierarchical factorial clustering analysis was subsequently conducted on these
latent dimensions identified through the MCA. This method allowed for the hierarchical
organization of the data, which were represented in a cluster dendrogram, a tree diagram
illustrating the arrangement of clusters produced by the analysis. In addition, cluster
membership was represented in a factor map.

These methodological steps ensured the reduction of the complexity of the categorical
data and the improvement of the interpretability of the clusters identified in the study.

A significance level of 0.05 was considered for the analyses. Computations were
performed with the R 3.6.2 system and the Factominer [33] and Factoextra packages [34].

3. Results

There were 155 survey respondents (Table S1, Supplementary Material). The female
gender was the most prevalent (83%), and the age group most represented was that of
subjects between 21 and 25 years of age (39%). Only 5% of the respondents lived alone.
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Concerning lifestyle habits during the lockdown, a high proportion of subjects declared
watching TV more than 2 h per day (60%) and using social media daily (63%).

3.1. Clustering Results

Based on the initial sample of 155 survey respondents, the clustering procedure
identified two well-characterized groups of 67 and 88 subjects, Cluster 1 and Cluster 2,
respectively. Figure 1 provides a graphical representation of the clustering procedure,
including the cluster dendogram (A) and the factor map (B).
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Figure 1. This Figure reports the Cluster Dendogram (A) and the Factor Map (B) presenting the results
of the cluster analysis. In (A), the height axis displays the distance (Euclidean) between observations
and/or clusters. The horizontal bars indicate the point at which two clusters/observations are
merged. The Ward clusters method has been considered with a Manhattan metric for distances. In
(B), individual loadings are represented according to latent dimensions (Factors). The individual
cluster membership is identified according to colors.

Table 1 presents subjects’ characteristics according to the cluster to which they belong.

Table 1. Descriptive table of the sample characteristics according to the identified Clusters.

Cluster 1 Cluster 2 p-Value

(N = 67) (N = 88)

Gender: female 81% (54) 84% (74) 0.57
male 19% (13) 16% (14)

Age: <20 4% (3) 12% (11) <0.001
21–25 21% (14) 53% (47)
26–30 7% (5) 5% (4)
31–40 6% (4) 9% (8)
41–50 19% (13) 11% (10)
51–60 30% (20) 7% (6)
61–70 12% (8) 2% (2)

Geographical area: Nuovo Leon 61% (41) 27% (24) <0.001
Chiapas 9% (6) 66% (58)

Other 30% (20) 7% (6)
Living alone: no 94% (63) 95% (84) 0.69

yes 6% (4) 5% (4)
Religion: SDA 84% (56) 15% (13) <0.001

Catholic 13% (9) 69% (61)
Christian 3% (2) 12% (11)

Other 0% (0) 3% (3)
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Table 1. Cont.

Cluster 1 Cluster 2 p-Value

(N = 67) (N = 88)

Lifestyle habits
Daily screen time: <2 h 45% (30) 26% (23) 0.004

2–6 h 12% (8) 34% (30)
>6 h 34% (23) 36% (32)
none 9% (6) 3% (3)

Daily use of social media: yes 43% (29) 78% (69) <0.001
no 57% (38) 22% (19)

Keeping the phone on during the
night: yes 64% (43) 82% (72) 0.013

no 36% (24) 18% (16)
Changes in lifestyle habits: increase

in physical activity frequency 24% (16) 36% (32) 0.031

improvement of dietary habits 27% (18) 16% (14)
increase in sleep time 12% (8) 5% (4)

other 15% (10) 8% (7)
none 22% (15) 35% (31)

Wake up time: before 5 A.M. 3% (2) 0% (0) <0.001
5 A.M.–8 A.M. 82% (55) 35% (31)

after 8 A.M. 12% (8) 62% (55)
Breakfast time: before 8 A.M. 33% (22) 9% (8) <0.001

8 A.M.–11 A.M. 67% (45) 90% (79)
no breakfast 0% (0) 1% (1)

Lunch time: before 2 P.M. 42% (28) 6% (5) <0.001
2 P.M.–4 P.M. 58% (39) 94% (83)

Dinner time: before 8 P.M. 60% (40) 9% (8) <0.001
8 P.M.–10 P.M. 40% (27) 78% (69)
after 10 P.M. 0% (0) 12% (11)

Bedtime (before the lockdown):
before 10 P.M. 52% (35) 25% (22) <0.001

before 12 A.M. 43% (29) 58% (51)
after 12 A.M. 3% (2) 17% (15)

problems in falling and staying
asleep 1% (1) 0% (0)

Bedtime (lockdown): before 10 P.M. 37% (25) 2% (2) <0.001
before 12 A.M. 46% (31) 39% (34)
after 12 A.M. 12% (8) 45% (40)

problems in falling and staying
asleep 4% (3) 14% (12)

Physical activity: no 42% (28) 38% (33) 0.59
yes 58% (39) 62% (55)

Time spent doing physical activity:
<30 min 45% (30) 36% (32) 0.15

>60 min 1% (1) 8% (7)
30–60 min 54% (36) 56% (49)

Weight gain in lockdown: yes 33% (22) 49% (43) 0.045
no 67% (45) 51% (45)

Dietary habits

Breakfast: yes 93% (62) 82% (72) 0.045
no 1% (1) 0% (0)

sometimes 6% (4) 18% (16)
Lunch: fast food and soft drink 3% (2) 0% (0) 0.35

soup 4% (3) 3% (3)
salad 1% (1) 3% (3)

salad, rice or pasta, beans, tortilla,
meat, beverages 91% (61) 93% (82)

Snack: fried snacks 4% (3) 10% (9) 0.013
bread/biscuits 13% (9) 14% (12)
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Table 1. Cont.

Cluster 1 Cluster 2 p-Value

(N = 67) (N = 88)

popcorn 6% (4) 7% (6)
fruits/vegetables 36% (24) 47% (41)

other 1% (1) 8% (7)
none 39% (26) 15% (13)

Dinner: cereal/milk 22% (15) 20% (18) <0.001
meat, tacos or antojito and fresh

drink 6% (4) 15% (13)

salad 3% (2) 6% (5)
fruits 33% (22) 3% (3)
other 36% (24) 56% (49)

Ready-to-eat food: sometimes 16% (11) 28% (25) 0.18
no 79% (53) 69% (61)
yes 4% (3) 2% (2)

Increased consumption (lockdown):
cereals 9% (6) 18% (16) 0.003

fruits 43% (29) 17% (15)
vegetables 15% (10) 26% (23)

none 33% (22) 39% (34)
Emotional well-being

Feelings before the starting of the
lockdown: happiness 36% (24) 26% (23) 0.024

restlessness 37% (25) 24% (21)
worried 13% (9) 32% (28)

unknown 13% (9) 18% (16)
Feelings when the lockdown was

decided: happiness 21% (14) 6% (5) 0.015

restlessness 37% (25) 43% (38)
worried 37% (25) 50% (44)

unknown 4% (3) 1% (1)
Actual feelings: happiness 62% (39) 25% (21) <0.001

restlessness 25% (16) 45% (38)
worried 13% (8) 30% (25)

Trying to improve the spiritual
health: yes 99% (66) 77% (68) <0.001

no 1% (1) 23% (20)
Activities to improve spiritual

health: none 1% (1) 22% (19) <0.001

reading Bible 33% (22) 7% (6)
praying 22% (15) 25% (22)

keeping the faith alive 25% (17) 26% (23)
keeping the hope alive 18% (12) 20% (18)

Aspects of life to be improved after
the end of the lockdown:

family/friends relationships
10% (7) 17% (15) <0.001

spiritual life 19% (13) 6% (5)
lifestyle 10% (7) 15% (13)
health 0% (0) 17% (15)

all of them 60% (40) 45% (40)
Feel prepared to spend another

month at home: yes 82% (55) 64% (56) 0.012

no 18% (12) 36% (32)
Anxiety while using WhatsApp: yes 96% (64) 84% (74) 0.024

no 4% (3) 16% (14)
SDA: Seventh-day Adventist.



Behav. Sci. 2024, 14, 906 7 of 11

3.2. Clusters’ Demographics

The two clusters differed significantly in age distribution. Half of the subjects (53%) in
Cluster 2 were aged 21–25, while the most represented age class of Cluster 1 was 51–60 (p-
value for age class distribution <0.001). No differences were detected in gender distribution.
Concerning the geographical area, a significantly higher proportion of subjects in Cluster
2 compared to Cluster 1 lived in Chiapas (66% vs. 9%, p-value < 0.001). In comparison,
two-thirds of the subjects in Cluster 1 (61%) lived in Nuovo Leon.

3.3. Clusters’ Lifestyle Habits

Cluster 2 was more likely to use social media and spent much more time watching
TV/surfing the internet than subjects in Cluster 1. No differences were detected in the
frequency of physical activity, even though subjects in Cluster 2 were significantly more
likely to declare that they tried to do physical activity more frequently after the start of the
lockdown (36% in Cluster 2 vs. 24% in Cluster 1, p-value 0.031). Furthermore, Cluster 2
tended to have meals later than subjects in Cluster 1 (p-value < 0.001) and went to bed later
than Cluster 1, both before and during the lockdown. Not least, an even higher proportion
of subjects identified by Cluster 2 went to bed after midnight (17% of subjects in Cluster 2
went to bed after midnight before the lockdown, and the proportion became 45% during
the lockdown). Finally, the prevalence of problems in falling and staying asleep during the
lockdown was higher among subjects in Cluster 2 compared to those of Cluster 1 (14% in
Cluster 2 vs. 4% in Cluster 1), even though nobody in Cluster 2 suffered from problems in
falling and staying asleep before the lockdown.

3.4. Clusters’ Dietary Habits

Cluster 1 was significantly more likely to have breakfast every day (p-value 0.045).
Subjects identified by Cluster 2 were significantly more likely to have tacos and less likely
to have fruit for dinner than subjects in Cluster 1 (15% vs. 6% had tacos, 3% vs. 33% had
fruits, p-value < 0.001). Regarding snacking habits, Cluster 2 was likelier to have snacks
than Cluster 1 (p-value 0.013). They most frequently had fruits/vegetables (47%) followed
by bread/biscuits (14%).

3.5. Emotional Well-Being

Cluster 1 was significantly more likely to feel happy both before (p-value 0.024) and
during the lockdown (p-value < 0.001) than subjects in Cluster 2. Subjects identified in
Cluster 1 were also significantly more likely to be concentrated on improving their spiritual
health (p-value < 0.001), and, differently from Cluster 2 subjects, they seemed to not be
worried about the possibility of spending another month at home (p-value 0.012).

4. Discussion

The present work was aimed at exploring the relationship between lifestyles and
the COVID-19 lockdown in a sample of people living in Mexico. This work addresses
a significant gap in the existing literature by focusing on the impact of the COVID-19
lockdown on Mexican youth. This population has been little studied compared to European
and North American contexts. Despite the extensive research on the effects of the lockdown,
our study provides specific data on an often overlooked geographic group, identifying a
cluster of subjects characterized by young age, intensive social media use, and alterations
in sleep patterns.

Consistently with other surveys conducted in Mexico and outside the country, the
study involved a large proportion of female subjects of young age [23,35].

The sample underwent a clustering procedure that identified two well-characterized
groups of survey respondents, Cluster 1 and 2. Cluster 1 included older people who
reported fewer adverse effects. Cluster 2 included young subjects living in Chiapas, one
of the poorest states in Mexico, who reported impaired emotional well-being and sleep
patterns during the lockdown.
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Lifestyle habits and emotional well-being during the COVID-19 lockdown are widely
addressed in the literature, even though data from Mexico are sparse. Several studies
conducted in countries severely affected by the pandemic showed that the lockdown
negatively affects dietary habits, sleep patterns, and psychological wellness, especially in
the youthful population [36,37]. The findings of the present studies are consistent with
national and international literature, showing that youths are more prone to suffer from
the side effects of the COVID-19 lockdown [38].

Furthermore, the study highlights that the subjects in Cluster 2 reported problems
in falling and staying asleep after the lockdown started, with a delay in both get-up time
and bedtime. These findings are in line with previous studies in the field [39], showing
that students are the most affected by sleep pattern disruption [40]. Several factors have
been advocated to be associated with the onset of alterations in sleep patterns during
the lockdown, including the imposed restrictions [41] and suffering from anxiety and
depression [19]. The association with increased screen time/social media use, especially
close to bedtime, has been excluded by a cross-sectional study conducted during the first
lockdown in Italy [42]. However, pre-lockdown studies have shown a relationship between
social media use close to bedtime and sleep disturbances [18]. Such an aspect deserves
further investigation given the increased time spent on social media use and more on
general digital media use described during the lockdown [43].

Regarding dietary habits, the cluster of subjects most severely affected by the adverse
effects of the lockdown, i.e., Cluster 2, was found to eat less frequently fresh products
compared to Cluster 1 and to have more frequent snacks. Such findings align with the
international literature in the field, showing that lockdown is associated with lower con-
sumption of fruits and vegetables and more frequent consumption of comfort food [10].

4.1. Study Limitations

This study presents some limitations. The most relevant ones are the small sample
size and the specific socio-demographic characteristics of the sample, which limit the
generalizability of study results. Although this study provides valuable insights into the
impact of the COVID-19 lockdown on Mexican youth, further research with more extensive
and more diverse samples is needed to confirm these findings and understand their broader
applicability. Anyway, given the explorative nature of the study, no formal sample size
calculation was required. Not least, the questionnaire was not validated; it underwent a
pilot testing evaluation on twenty subjects. Another limitation was the use of messenger
apps to share the survey; however, the coverage of messenger apps in Mexico is very good,
with more than 80% of mobile phone users using WhatsApp. Finally, a follow-up survey is
missing since the study was designed to be cross-sectional, but it would have been useful
to understand the long-term effects of the lockdown.

4.2. Long-Term Implications

Although the pandemic peak is over, the results of our study remain highly relevant
in the post-pandemic context for several reasons. First, the potential long-term impact on
emotional well-being. The present study showed that young people experienced alterations
in sleep patterns and emotional distress during isolation. These effects are likely to persist in
the long term. Recent literature has recorded only small improvements in sleep alterations,
stress, and anxiety after the lockdown ended [44]. Understanding these effects is essential
for developing targeted public health interventions to support the community. In addition,
lifestyle habits, including diet and physical activity, underwent significant changes during
the pandemic. These changes may have lasting effects on physical health.

5. Conclusions

This study provides valuable insights into the impact of the COVID-19 lockdown
on vulnerable populations in Mexico, particularly youth. The findings are limited by the
small-scale nature of the survey. However, they highlight the urgent need for larger surveys
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in Mexico to gain a more complete understanding of these impacts, particularly concerning
their long-term effects. It is critical to emphasize the importance of targeted studies
of vulnerable groups to guide public health efforts and develop targeted interventions.
Addressing the well-being of these populations is essential, as disruptions caused by the
lockdown could have long-term consequences. These include persistent alterations in
sleep patterns, emotional distress, and potential negative effects on lifestyle habits. These
findings underscore the need for continued support and resources. Future research should
aim to fill these gaps to better inform public health policies and interventions.
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