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Abstract: During the COVID-19 pandemic, psychological disorders have been documented in the
population, and their exacerbation in vulnerable populations such as those with Cardiometabolic
Diseases (CD) might challenge health systems. This study determined psychological factors associ-
ated with CD in Colombian adults during the COVID-19 pandemic. For this purpose, 284 persons
were evaluated, 142 without CD and 142 with CD. Sociodemographic data were collected, and the
International Physical Activity Questionnaire (IPAQ), the SF-12v2, the Pittsburgh Sleep Quality Index
(PSQI) and the Zung Self-Rating Depression Scale (ZSDS), which were integrated into an online
form, were used. Through a simple and multiple logistic regression model, it was shown that CD
was associated with low sleeping quality (LSQ) (OR = 3.51) and with depressive symptoms (DS)
(OR = 1.98). In addition, in the group with CD, the presence of DS was related to BMI (OR = 2.45),
and LSQ was related to living with persons at risk for COVID-19 (OR = 3.64) and BMI (OR = 5.88). In
conclusion, this study showed that people with CD have a higher chance of presenting DS and LSQ.
Furthermore, living with people at risk for COVID-19 was related to the presence of LSQ.

Keywords: cardiometabolic disease; COVID-19; sleep quality; depression; quality of life

1. Introduction

The disease caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
is still considered a public health emergency of international importance [1]. At the
beginning of 2021 in the region of the Americas, the appearance of three new variants of the
virus (VOC 202012/01; 501Y.V2 and P.1) with a high potential for transmissibility and risk
of mortality intensified the concern of the organisms regarding the impact of this infection
on health [2]. Latin American public health problems include social factors such as poverty,
unemployment and low government budgets for dealing with pandemic situations [3].
Moreover, the fear of contagion and measures adopted, such as social distancing, brought
with them an imminent psychological impact [4].

Current studies suggest that the COVID-19 pandemic is associated with a psychiatric
epidemic, which requires more attention from the health community [5]. Different mental
health problems were analyzed by recent research during the pandemic in the general
population, [6] as well as in specific population groups; the elderly, [7] health care workers
and [8] children and adolescents [9,10]. Other research included vulnerable groups such as
people with chronic non-infectious diseases [11]. Despite this, research focused on this last
population group continues to be rare, especially in Colombia.
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Among the non-infectious chronic diseases, cardiometabolic diseases (CD) stand out,
grouping several conditions such as obesity, diabetes and cardiovascular disease due to the
presence of common risk factors [12]. CD have a high prevalence worldwide, especially in
developing countries, such as Colombia [13]; according to data published between 2015
and 2019, in Colombians older than 18 years, the values reported were 24% for arterial
hypertension [14], 18.7% for obesity [15] and 8.1–8.9% for type 2 diabetes mellitus [16].

These pathologies, which have a negative impact on the quality of life of those who
suffer from them [17], and are often manifested in conjunction with psychological effects
that are detrimental to mental health, such as depression/anxiety [18] and sleep disor-
ders [19,20]. In general, the prevalence of depression (to varying degrees) in people with
CD was estimated at 28% for type 2 diabetes mellitus [21] and 13–26.9% for high blood
pressure [22–25] worldwide. It should be noted that there are variations between the
prevalence reports of each country, as well as in the way in which depressive symptoms are
reported [26], and heterogeneity of the diagnostic tools used in the different studies [25].

In particular, depression seems to play a key role in the poor prognosis of CD [27,28]
since it is counted as a modifiable risk factor associated with poor adherence to treatment
for high blood pressure [29,30] and for type 2 diabetes mellitus [31], which results in the
worsening of these clinical pictures. This situation has become a topic of global interest,
to the point that the World Health Organization (WHO) recommends implementing joint
care for depression in people with non-infectious chronic diseases [32]. On the other hand,
positive associations between obesity, high blood pressure and hyperglycemia with a longer
duration of sleep were described in the Arab population [33]. In people with type 1 and
2 diabetes, both the amount of sleep and the quality of sleep were found to be essential
for glycemic control and metabolic function [34,35], and some evidence suggests that lack
of sleep would play an important role in the development of type 2 diabetes mellitus,
mediated by obesity and by alterations in the regulation of leptin [36].

In addition to this, it was identified that the classification of people with non-infectious
chronic diseases in the high-risk group for severe or even fatal COVID-19 is detrimental
to their mental health; people with diabetes and/or symptoms of cardiovascular disease
presented higher levels of depression (71.6%) and stress (73.7%) during the pandemic, com-
pared to the general population [37]. Meanwhile, sleep disturbances were generated world-
wide during the COVID-19 pandemic [38,39]; it was even identified that self-perception
about the risk of contracting the infection, together with the anxiety derived from the
pandemic, increased the possibility of developing sleep disturbances [40]. Specifically for
CD, it was reported that during the COVID-19 pandemic, Polish people with high blood
pressure and dyslipidemia had significantly higher levels of insomnia than the general
population [41].

Currently, the increasing deterioration in mental health caused during the COVID-19
pandemic in the general population is worrisome; therefore, it is necessary to analyze in
detail the alterations on the mental health of the entire population, especially in vulnerable
groups such as people with CD, as well as to elucidate how the pandemic could exacerbate
the low adherence to the prevention programs and treatments of these pathologies. There-
fore, as a first step to address this issue, the present study determined the psychological
factors associated with CD in Colombian adults during the COVID-19 pandemic. This
detailed exploration of some of the psychological effects on mental health can be used to
screen risks in this vulnerable sector of the population, as well as to generate programs
for the prevention of disease and the promotion of health and well-being in times of
a pandemic.

2. Materials and Methods
2.1. Study Design and Participants

An analytical and cross-sectional study was conducted, in which 284 people par-
ticipated. The study was carried out between February 2021 and March 2021 and was
approved by the Research Ethics Committee of the Antonio José Institute Camacho Uni-
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versity Institution (FEV-001-21-01). Recruitment was carried out through the occupational
health and safety area, approaching university personnel from different universities in
Cali, Colombia. All participants received a detailed study information video via e-mail and
provided written informed consent to participate in this study, which was conducted in
accordance with the Declaration of Helsinki, good practices, and all applicable laws and
regulations.

For the group with CD, 142 people who met the following inclusion criteria were
included in the study: age ≥ 18 years; has some type of cardiovascular disease (heart attack,
stroke, cerebral ischemia, cerebral infarction, cerebral thrombosis, cardiac arrhythmia, atrial
fibrillation, heart failure, heart valve problems, arterial hypertension, etc.); hematological
disease (purpura, hemophilia, etc.); and/or metabolic diseases (diabetes, dyslipidemia,
obesity, etc.).

In relation to the group without CD, there were 142 people who met the following
inclusion criteria: age ≥ 18 years; not having any type of cardiovascular, hematological or
metabolic disease.

The exclusion criterion for both groups was: having other diseases such as asthma,
COPD, cancer, chronic kidney disease, orphan or rheumatological diseases.

2.2. Outcome Variables

All the variables in this study were measured through an online form due to the
current global situation.

2.2.1. Quality of Life Related to Health

Health-related quality of life was measured using the SF-12v2 questionnaire that was
validated in the Colombian population [42]. It consists of a total of 12 items that determine
the state of physical and mental health in a positive or negative way through eight scales
or domains: (i) physical role, (ii) physical functioning, (iii) general health, (iv) bodily pain,
(v) social functioning, (vi) vitality, (vii) mental health and (viii) emotional role. Likewise,
two summary scores were obtained, both physical and mental. The total score of this
questionnaire ranges from 0 to 100, with the highest scores being a better health-related
quality of life. In order to group those evaluated into those with a high level and those with
a low level of health-related quality of life, the Colombian normative values were taken as
a reference, so that two categories were established: scores < 50 as “by below average (BA)”
and with scores ≥ 50 were classified as “above average (AA)”. Values above or below the
mean were interpreted as better or worse health status, respectively, than the reference
population [42].

2.2.2. Sleep Quality

The Pittsburgh Sleep Quality Index (PSQI) [43] is a questionnaire that was used to
assess sleep quality and was validated for the Colombian population [44]. This question-
naire consists of a total of 24 questions made up of 19 self-assessed questions and 5 that
are answered by a roommate or housemate. In addition, 7 subscales or domains can be
generated: (i) sleep latency, (ii) subjective sleep quality, (iii) dysfunctions during the day,
(iv) sleep duration, (v) sleep disturbances, (vi) habitual sleep efficiency and (vii) use of
sleep medications and a total score. Each of the questions in this questionnaire has a scale
that ranges from 0 to 3, where poorer sleep quality is indicated by higher scores and the
total score ranges from 0 to 21, with poor sleep quality being scores > 5 [43–45]. Taking
into account that other studies used a cut-off score of 5 points, in the global PSQI score,
to categorize people with or without sleep disorders [35,46]. In this research, for both
groups, those evaluated were classified according to whether or not they presented with
low sleeping quality (LSQ) in such a way that people with scores < 5 were categorized as
without LSQ, while those with scores ≥ 5 were grouped in the with LSQ category.
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2.2.3. Depression

The Zung Self-Assessment Depression Scale (ZSDS) [47] was used to assess depression
and was valid in Colombian populations [48]. This scale is made up of a self-administered
survey with a total of 20 questions, of which 10 are negative and 10 are positive; each one
refers to the frequency of depressive symptoms during the last two weeks and is rated
on a scale of 1 to 4. Likewise, this scale indicates the four characteristics of depression,
such as psychomotor activities, the dominant effect, the physiological equivalents and
other alterations. The total score ranges between 20 and 80 points, with the highest scores
indicating worse depression. Participants who obtained a score of 50 or more points were
categorized as having depressive symptoms (DS). On the other hand, those who obtained
less than the said score were categorized as without DS.

2.3. Covariates
2.3.1. Sociodemographic and Anthropometric Data

A battery of questions was carried out on the demographic data of the participants:
sex, age, marital status, urban or rural area (<150 inhabitants per km2) of residence, socioe-
conomic status [49], alcohol consumption and smoking, weight and height. With these last
two data, the Body Mass Index (BMI) was obtained [50]. To assess the impact of the current
COVID-19 pandemic on people with CD, variables related to exposure to the disease or
people who have the disease were analyzed. In addition, each participant was asked if
their housemates or family members are at risk of contracting COVID-19 or are at risk of
developing severe or fatal COVID-19.

2.3.2. Level of Physical Activity

The International Physical Activity Questionnaire (IPAQ) was used in its short version,
which is used to measure the Physical Activity (PA) performed during the last 7 days
and was validated and translated for the Colombian population [51]. This questionnaire
reports the time in which an individual carries out a series of activities characterized by
being vigorous and moderate. In addition, it evaluates three qualities of PA, such as the
frequency, which refers to the days per week; the intensity, which can be mild, moderate
or vigorous; and the duration, which refers to the time spent per day. The PA performed
weekly is recorded in Mets per minute and week; its reference values are walking (3.3 Mets),
moderate PA (4 Mets), and vigorous PA (8 Mets). In order to obtain the number of Mets,
each of the aforementioned values (3.3, 4 or 8 Mets) must be multiplied by the time in
minutes of the activity that is carried out in a day and by the number of days a week that it
is carried out [52]. The results obtained in this questionnaire can be summarized in three
categories: (i) high, which refers both to the performance of vigorous PA for 3 days or more
with an energy expenditure of 1500 Mets × min/week and the performance of moderate
PA with an expenditure energy of at least 3000 Mets × min/week; moderate, which can
be defined on three occasions: moderate activity with an energy expenditure of at least
600 Mets × min/week for 5 days, moderate activity for 5 days with a duration of at least
30 min per day or vigorous PA with a duration of at least 25 min a day for 3 days or more;
and finally, low, which occurs when neither of the two previous categories is met, or the
participant does not perform PA. Taking into account this classification, the variable that
refers to active (those classified with high and moderate levels) or insufficiently active
(with a low level) was recategorized.

2.4. Sample Size Calculation

To calculate the sample size, at least 10 participants per independent variable were
necessary for the logistic regression model [53]. In the present study, we considered
3 independent variables (health-related quality of life, sleep quality and depression), as
well as 20 possible predictor variables (CD disease, sex, 7 BMI categories, 4 marital status
categories, residence, 3 socioeconomic status categories, smoker, alcohol, living with people
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at risk of COVID-19 and the presence of COVID-19). Therefore, over 230 subjects were
required for the purposes of our analysis. The final number of participants was 284.

2.5. Data Analysis

An exploratory analysis was carried out to identify the distribution of the data from
the Kolmogorov–Smirnov test and the identification of extreme values. From the univariate
analysis, the study population is characterized by presenting the independent and depen-
dent variables in each group: control and patients with risk comorbidities for COVID-19.
For continuous quantitative variables with normal distribution, the mean value (m) and
its standard deviation (SD) are calculated, while for those that do not present a normal
distribution, the median (me) and interquartile range (IQR) are calculated. The qualitative
variables are presented with absolute numbers and percentages in each category. We
proceeded to identify whether the independent variables between groups are comparable.
Because they are independent groups, statistical methods such as chi-square or Fisher’s
tests were used for categorical variables, as appropriate; for quantitative variables, evalu-
ation was carried out with t-test (normal variables) or rank sum (non-normal variables)
tests. Likewise, it was analyzed whether there is a relationship between the independent
and dependent variables in the group of patients, as well as in the group of healthy ones.
A simple model was performed to evaluate the association between having a CD and
having sleep disturbances, depression and quality of life. The associated variables in the
bivariate were integrated into multiple models, which were developed independently for
each outcome variable and for each group (without CD and with CD). Finally, the most
parsimonious model is presented that explains the association for each variable (depression
and sleep quality alteration).

For all the statistical tests of hypothesis contrast, a significance level of 0.05 and a
confidence level of 95% (95% CI) were established and were analyzed using the Stata 12.0
statistical package.

3. Results

A total of 332 subjects were contacted to participate in the study. Nine refused to
participate in the study, and 39 did not meet the inclusion criteria. This left 284 participants
who were divided into two groups, the first for people with cardiometabolic disease and
the second for people without cardiometabolic diseases (Figure 1).
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Table 1 shows the descriptive data of the population. In total, the sample was made up
of 284 participants (64.75% men) who were grouped according to the presence or absence
of CD into two balanced groups in terms of the number of participants. The categorical
analysis in relation to the IBM showed that in the group without CD, 39.43% (n = 56)
presented pre-obesity, while none of the respondents presented obesity 1, 2 or 3. In contrast,
in the group with CD, 41.54% (n = 59) presented pre-obesity, 30.28% (n = 43) obesity 1,
9.85% (n = 14) obesity 2 and 1.40% (n = 2) obesity 3. In addition, regardless of the group
without CD and with CD, the majority of those evaluated resided in urban areas and mostly
belonged to the middle and high socioeconomic strata of the population; likewise, they
lived with people at risk of developing serious or fatal COVID-19, were non-smokers and
used alcohol occasionally. On the other hand, according to the IPAQ score, there was a
higher proportion of insufficiently active people in the group without CD compared to the
group with CD. A comparative analysis was carried out to verify that the sociodemographic
variables between both groups do not present significant differences (p > 0.05) and thus
allow comparability between independent groups. In order to determine the p-value for
quantitative variables, a t-test was used, and a chi-square test for qualitative variables.

Table 1. Descriptive data of the sample (n = 284).

Without CD
(n = 142)

With CD
(n = 142) p

Age.
mean (SD) 41.53 (10.06) 48.15 (10.15) 1.000

Sex. n (%)
Male 74 (52.11) 84 (59.15) 0.232
Female 68 (47.89) 58 (40.85)

* BMI. n (%)

Underweight 1 (0.07) 1 (0.07) 0.000
Normal range 84 (59.15) 15 (10.56)
Overweight 1 (0.07) 8 (5.63)
Preobese 56 (39.43) 59 (41.54)
Obese class 1 0 (0) 43 (30.28)
Obese class 2 0 (0) 14 (9.85)
Obese class 3 0 (0) 2 (1.40)

Marital status. n (%)
Single/Free union 84 (59.16) 64 (45.97) 0.113
Married 46 (32.39) 66 (46.48)
Separated/widower 12 (8.45) 12 (8.45)

Residence. n (%)
Rural area 18 (12.68) 19 (13.38)
Urban area 124 (87.32) 123 (86.62)

** Socioeco-nomic strata n (%)
Low 6 (4.23) 15 (9.15) 0.069
Medium 76 (53.52) 77 (54.22)
High 60 (42.25) 50 (35.21)

Smoker.
n (%)

No 138 (97.18) 141 (99.30) 0.175
Yes 4 (2.82) 1 (0.70)

Alcohol.
n (%)

Not consumption 60 (42.25) 67 (47.18) 0.501

Yes consumption 82 (57.74) 75 (52.82)

Frequency Occasional 77 (54.23) 69 (48.59)
Frequently 5 (3.51) 6 (4.23)

Living with people at risk of
COVID-19. n (%)

No 97 (68.31) 96 (67.61) 0.898
Yes 45 (31.69) 46 (32.39)

Presence of COVID-19
symptoms. n (%)

No 142 (100.00) 141 (99.30) 0.316
Yes 0 (0.00) 1 (0.70)

IPAQ. n (%) Active 68 (47.89) 92 (64.79) 0.004

Insufficiently active 74 (52.11) 50 (35.21)

CD: Cardiometabolic diseases. BMI (kg/m2): body mass index. IPAQ: The International Physical Activity Questionnaire. * According
to the WHO classification. ** According to Law 142 of 1994 that establishes the Regime of Domiciliary Public Services in Colombia. SD:
standard deviation.
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According to Table 2, the analysis of the mean differences between the people classified
as with and without CD shows significant differences in quality of life, specifically related
to the “physical health” dimension of the SF12v2. This is evidenced in most of the domains
of this dimension (p < 0.05), with the exception of the “physical role” domain (p = 0.462).
Likewise, differences were found in terms of sleep quality, notable in almost all the domains
of the PSQI (p < 0.05), with the exception of the “sleep efficiency domain” (p = 0.276). In
turn, it was shown that people with CD present significantly higher DS compared to the
population without CD (p < 0.001). The preceding provides evidence of the association of
said variables with the presence or absence of CD in the population evaluated.

Table 2. Comparison of outcome variables according to cardiometabolic disease classification (without CD and with CD).

Without CD (n = 142) With CD (n = 142) p

SF-12v2. mean
(SD)

Physical Health
dimension

Physical functioning 94.36 (13.44) 82.21 (26.39) 0.000
Physical role 87.32 (31.19) 84.50 (33.25) 0.462
Bodily pain 91.90 (15.62) 87.85 (17.79) 0.042

General health 81.52 (14.65) 63.55 (21.61) 0.000
PCS 88.77 (13.40) 79.53 (16.82) 0.000

Mental Health
dimension

Vitality 77.04 (19.19) 76.05 (21.20) 0.681
Social functioning 89.08 (17.47) 86.26 (22.98) 0.246

Emotional role 90.14 (28.08) 84.85 (31.50) 0.137
Mental health 77.60 (17.86) 75.84 (20.42) 0.440

MCS 83.46 (15.21) 80.75 (18.23) 0.174

Total score for SF-12v2 86.53 (12.88) 81.03 (16.56) 0.002

SF-12v2. n (%)
Quality of life BA 3 (2.11) 9 (6.34) 0.076
Quality of life AA 139 (97.89) 133 (93.66) 0.076

PSQI. mean (SD)

Sleep quality domain 0.58 (0.66) 1.09 (0.68) 0.000
Sleep latency domain 0.52 (0.69) 1.38 (0.85) 0.000

Sleep duration domain 0.76 (0.69) 1.50 (0.81) 0.000
Sleep efficiency domain 0.48 (0.81) 0.58 (0.70) 0.276

Sleep disturbances domain 0.66 (0.63) 1.17 (0.67) 0.000
Use of sleeping medication domain 0.35 (0.66) 0.56 (0.64) 0.009

Daytime dysfunction domain 0.30 (0.47) 0.73 (0.73) 0.000
Total score for PSQI 3.69 (3.41) 7.00 (3.34) 0.000

PSQI.
n (%)

Without LSQ 97 (68.31) 54 (38.03) 0.000
With LSQ 45 (31.69) 88 (61.97) 0.000

ZSDS.
n (%)

Without DS 89 (62.68) 65 (45.77) 0.000
With DS 53 (37.32) 77 (54.23) 0.000

CD: cardiometabolic diseases. DS: depressive symptoms. LSQ: low sleeping quality. SF-12v2: 12-Item Short-Form Health Survey. PCS:
physical health component summary. MCS: mental health component summary. BA: below average. AA: above average. PSQI: Pittsburgh
Sleep Quality index. ZSDS: Zung Self-Rating Depression Scale. SD: standard deviation.

The simple logistic regression model shown in Table 3 indicates that the main outcome
variables associated with the CD population are the presence of LSQ and DS; according to
the model, the chance of suffering from LSQ or DS is 3.51 or 1.98 times greater in people
with CD, compared to people without CD.

The bivariate analysis showed that the variables that presented an association (p < 0.05)
with depressive symptoms (Zung) in persons with cardiometabolic diseases were BMI
and IPAQ, while for the group without cardiometabolic disease, the association was only
observed with sex and living with people at risk of COVID-19. In people without CD, the
PSQI was associated with alcohol consumption frequency. For those with CD, PSQI was
associated with BMI and living with people at risk of COVID-19.

For each simple model, all the variables were adjusted for age, finding that regardless
of age, the association is preserved. These variables that showed association were applied
to the multiple models.
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Table 3. Association between people with CD and outcome variables (BA -SF-12v2; LSQ-PSQI and
DS-ZSDS).

OR p > |z| [95% CI]
Min–Max

BA-SF-12v2 0.32 0.09 0.08–1.20
LSQ-PSQI 3.51 0.00 2.15–5.73
DS-ZSDS 1.98 0.00 1.24–3.19

CD: cardiometabolic diseases. DS: depressive symptoms. LSQ: low sleeping quality. BA: below average. SF-12v2:
12-Item Short-Form Health Survey. PSQI: Pittsburgh Sleep Quality index. ZSDS: Zung Self-Rating Depression.
OR: odds ratio. CI: confidence interval. min: minimum. max: maximum.

Table 4 shows the two final parsimonious multiple logistic regression models, which
explain the association of the most significant variables, both for the presence of DS and for
the presence of LSQ, in the two populations studied: with and without CD. According to
these models, it is important to point out that for DS-ZSDS, there are no common variables
that explain the presence of DS in the two populations. For the population without CD,
the opportunity to present DS for men is 3.21 times greater than for women and 4.86 times
greater when living with people at risk of developing serious or fatal COVID-19. On the
other hand, in the population with CD, the opportunity to present DS in people with a
high BMI is 2.45 times greater compared to people who present a low BMI.

Table 4. Final multiple logistic regression model for DS (ZSDS) and LSQ (PSQI) in people with and without CD.

Without CD With CD

OR
[95% CI] p > |z| OR

[95% CI] p > |z|
min–max min–max

DS-ZSDS

Sex (male) 3.21 1.45–7.12 0.004 — — —
Living with people at risk of

COVID-19 (Yes) 4.86 2.14–11.03 0.000 — — —

* BMI — — — 2.45 1.66–3.60 0.000

Cons 0.18 0.09–0.37 0.000 0.02 0.01–0.12 0.000

LSQ-PSQI

Living with people at risk of
COVID-19 (yes) 4.22 2.58–6.91 0.000 3.64 1.17–11.28 0.025

* BMI — — — 5.88 1.15–2.74 0.000

Cons 0.01 0.00–0.07 0.000 0.00 0.00–0.01 0.000

CD: cardiometabolic diseases. DS: depressive symptoms. LSQ: low sleeping quality. ZSDS: Zung Self-Rating Depression Scale. PSQI:
Pittsburgh Sleep Quality index. BMI (kg/m2): body mass index. * According to the WHO classification. (—): Does not apply. OR: odds
ratio. CI: confidence interval. min: minimum. max: maximum.

According to the model for LSQ-PSQI, the variable “Living with people at risk of
COVID-19” fully explains the presence of LSQ in the population without CD, in whom
the probability of presenting with LSQ is 4.22 times greater than that in those who do not
live with people at risk for severe COVID-19. Similarly, in the population with CD, the
opportunity to develop LSQ is 3.64 times more due to the previously mentioned variable;
additionally, the opportunity to present LSQ in people with a high BMI is 5.88 times greater
compared to people who present a low BMI.

In the population without CD, living with people at risk of developing severe or
fatal COVID-19 affects the presence of LSQ to a greater extent compared to DS (OR = 4.86
vs. OR = 4.22, respectively). On the other hand, in the population with CD, a high BMI
affects the presence of LSQ more noticeably compared to DS (OR = 5.88 vs. OR = 2.45,
respectively).

4. Discussion

Cardiometabolic Diseases (CD) are among the leading causes of death and disability
in the world, where people with CD represent a particularly vulnerable population as
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they are at increased risk of developing depression or anxiety [54,55]. International reports
state that during the COVID-19 pandemic, the prognosis to develop severe forms of this
disease is strongly related to having cardiometabolic disorders [56]. Furthermore, given
that generalized outbreaks of infectious diseases have psychological implications [57],
the importance of the association between psychological disorders and CD has aroused
greater interest.

Thus, in this study, the psychological factors associated with CD on Colombian adults
during the COVID-19 pandemic were determined. The main contributions of this work
confirmed that during the COVID-19 pandemic situation, the population with CD had a
greater probability of presenting DS, as well as an LSQ compared to the population without
CD; likewise, BMI was identified as an important variable to present an LSQ and DS in
people with CD. Together, these findings can be used to generate health and well-being
monitoring, prevention and promotion programs that tend towards an optimal approach
to mental health in times of a pandemic.

It was described that during pandemics, the self-perceived susceptibility and severity
of presenting severe disease, as well as greater confidence in the effectiveness of the rec-
ommended measures against the disease, are determinants for adherence to preventive
behaviors, such as performance of PA [58–61]. This could explain the findings related to
PA levels, where a higher proportion of people with CD were active (64.79%) compared to
people without CD (47.89%); it is possible that people with CD increased or maintained
their PA levels during the pandemic, knowing that PA is associated with reduced cardio-
vascular risk and improved cardiometabolic risk factors [62], and that physical inactivity
is an important modifiable risk factor associated with more severe clinical conditions for
COVID-19 [63].

Likewise, it was found that 41.53% of the population with CD presented a BMI ≥ 30
despite the fact that 64.79% of the people with CD were physically active. These findings
can be explained by changes in body composition that do not depend solely on the PA
level but on other factors such as eating habits and genetics [64].

On the other hand, it was proposed that the presence of DS in people with CD may be
influenced by various factors; among these, behavioral aspects such as inactive lifestyle and
poor eating habits as well as environmental and cultural risk factors were identified [65]. In
the literature, it was established that people with thyroid disease, diabetes, cardiovascular
disease, and other chronic medical conditions have a higher risk of presenting depressive
disorders [54,55,66,67]; in the same way, depression is present in one of every four people
with type 2 diabetes mellitus [68]. The foregoing supports the findings presented in which
the chance of suffering from DS when presenting with CD was 1.98 times, compared with
not presenting CD.

Additionally, it was suggested that potential risk factors for depression in people with
CD often interact with each other [27]; for example, obesity and depression often coexist,
increasing the risk of cardiovascular disease [69]. This coincides with the results of this
study, in which it was identified that the probability of presenting DS is higher for those
with high BMI.

In addition, the sex variable was related to the presence of DS in the population
without CD, with the likelihood of DS being 3.21 times greater for men than for women.
These findings differ from those found in several studies, where depressive symptoms
were found to be greater in women than in men [5,8,41,70]. Because of this, it is of
great importance that mental health programs include risk assessments and screening for
depression, as well as the management of personalized approaches for male depression [71].
More research is needed to elucidate the causal mechanisms underlying these associations.

In recent years, interest has grown around the possible link between cardiovascular
diseases, type 2 diabetes mellitus and obesity with LSQ [72], different factors that contribute
to LSQ and psychological problems. One of the most important risk factors for LSQ during
the COVID-19 pandemic is having an underlying disease, such as CD; a study carried
out in Poland found significant differences in relation to insomnia between people with
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and without hypertension (p = 0.006) and between those with and without dyslipidemia
(p = 0.035) during this pandemic [41]. This agrees with our results in which significant
differences were found in relation to LSQ between those with and without CD (p < 0.001);
the opportunity to suffer from LSQ when presenting with CD is 3.51 times more compared
to not presenting with CD.

On the other hand, the variable “living with people at risk of COVID-19” was associ-
ated with suffering from LSQ and DS. Regardless of the presence or not of CD, living with a
person with comorbidities for COVID-19 represents in itself a constant concern that threat-
ens the mental health of the population, which is why local and regional organizations
address these psychosocial challenges holistically [5].

Similarly, obesity can bring with it diseases that deteriorate the quality of sleep, such as
obstructive sleep apnea. Obesity and respiratory sleep disorders can increase the morbidity
and severity of complications, such as hypertension and type 2 diabetes mellitus [73]; this
could explain our results in which it was identified that the probability of presenting DS
and LSQ is higher for those with high BMI.

Finally, we identified some limitations of the study in the sense that factors related to
the pandemic were not examined that could help to give greater clarity to the statistical
models obtained; for example, assessing anxiety and the influence of risk self-perception of
severe or fatal COVID-19 in people with CD or including data related with the comorbid
conditions of the patients. On the other hand, the data analyzed in this investigation
were obtained from self-completed surveys, so the influence of recall bias cannot be ruled
out [74]. Finally, as it is a cross-sectional study, it does not allow us to assess whether there
was any change in terms of mental health from before the pandemic to the current date.

5. Conclusions

This study showed that people with a CD diagnosis were more physically active
during the COVID-19 pandemic than people without CD. Likewise, it was shown that
people with CD are more likely to have LSQ and DS than people without CD. Furthermore,
in this same population, the probability of presenting DS and LSQ is higher for those
with high BMI. Finally, living with people at risk of COVID-19 increases the probability of
presenting LSQ both for the population with CD and for those without CD.

Thus, a comprehensive and complete approach to CD patients is suggested during
this pandemic, in which it does not focus on the underlying pathologies but also on
the importance of mental health. The findings of this research may be used to generate
programs for monitoring, disease prevention and the promotion of health and well-being,
which allow a correct approach to mental health in times of a pandemic.
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