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Objectives: The present study sought to determine some sociodemographic and health factors associated with
concern about COVID-19 infection in Cuban patients with type 2 diabetes mellitus.

Methods: 203 patients with type 2 diabetes mellitus, who attended nine primary care areas of four Cuban
provinces belonging to different regions of the country (65.52% female, mean age 57.5, SD=19.2), selected through
non-probabilistic sampling, participated in the study. A sociodemographic questionnaire, the COVID-19 contagion
concern scale (PRE-COVID-19) and an evaluation of blood glucose level were applied. Bivariate associations were
examined with a series of analyses of variance (ANOVA). Adjusted (multiple) regression with all predictors running
simultaneously was also used.

Results: Bivariate analyses showed that age, sex, education, occupation, having comorbidities, and having a
family member or friend who had COVID-19 were significantly related to COVID-19 contagion concern. However,
when all variables were included simultaneously, only age, technical education, having comorbidities, and having
afriend orfamily member who had COVID-19 remained significant predictors of concern about COVID-19 infection.
Conclusions: Male patients, with a technical level of education, with comorbidities and those who had infected
family members or friends presented greater concern for the contagion of COVID-19. The public health policies
should develop strategies to assess the mental health of people belonging to vulnerable groups and provide
interventions to promote mental health in those who show concern about infection.

Keywords: COVID-19, Cuba, diabetes mellitus, predictors, concern

(700 million) by 2045 [4]. In Latin America alone, in 2019, 31.6

INTRODUCTION million people were diagnosed with some type of diabetes; this

figure could increase to 40.2 million by 2030 and 49.1 million by

COVID-19 has affected more than 222 million people and 2045 [4]. Among Latin American countries, Cuba has a
has caused more than 4.5 million deaths worldwide [1].  prevalence of 66.9 patients with DM per 1000 population [5].

Although most patients with COVID-19 develop mild symptoms It has been estimated that the prevalence of DM in patients
or are asymptomatic, the effects can be much worse, especially  \yith cOVID-19 varies around 0.15% to 28.98% [6]. Previous
in people with chronic diseases, such as patients with diabetes st djes indicate that diabetes is an independent risk factor
[2]. Diabetes mellitus (DM) is a leading cause of morbidity and predicting severity of COVID-19, increased admissions to
mortality worldwide [3]. The estimated global prevalence of  jntensive care units and increased mortality in patients with
diabetes in 2019 was 9.3% (463 million people), which was  coyID-19 [7,8]. It has been observed that 1.5% of in-hospital
estimated to increase to 10.2% (578 million) by 2030 and 10.9%  deaths related to COVID-19 occurred in patients with type 1 DM
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and 31.4% in patients with type 2 DM; also, a mortality rate of
138 patients with type 1 DM per 100,000 people was observed
[9]. Another study indicates that diabetic patients have almost
four times the risk of severe disease and death from COVID-19
[10].

Additionally, people with diabetes present different
psychosocial problems, which have been aggravated by the
psychological stressors of the COVID-19 pandemic, social
distancing and confinement [11]. During the current pandemic,
it has been reported that 43% of diabetic patients had
psychological distress, 75.8% had eating disorders, and 77.5%
had moderate and/or severe sleep disorders [12]. Additionally,
28% of diabetic patients had generalized anxiety disorder [13],
while, 34.1% and 27.3% reported stress and high anxiety
respectively [14]. However, it has been estimated that
approximately 45% of cases of mental health problems and
psychological distress in people with diabetes go undetected
[15]. Furthermore, people with diabetes are more concerned
about becoming infected with COVID-19 than people without
diabetes [16]. A study of people with diabetes in South and
Central America indicated that the main fears of respondents
were “being infected and not getting proper treatment” and/or
“getting infected if you go to the hospital or doctor’s
appointments” [17]. Worry or concern is one of the most
common and important psychological responses during the
COVID-19 pandemic and is associated with the practice of
protective behaviors against the disease [18,19]. In this sense,
a higher level of concern is associated with a higher perceived
threat of COVID-19 and a greater engagement in performing
self-protective behaviors [20].

The above information suggests that a proper
understanding of the factors associated with the mental health
of patients with diabetes in the midst of the COVID-19
pandemic is highly important. Previous studies have reported
the presence of different sociodemographic and health
variables associated with the mental health status of the
general population during the pandemic [21,22]. In the case of
patients with diabetes, sociodemographic variables such as
being female, a student, a single person, and reporting low
income have been associated with a higher likelihood of
reporting mental health problems [23]. It has been suggested
that, in patients with diabetes, women were approximately 2
times more fearful of COVID-19 compared to men [24].
Regarding age, some suggest that it has no significant
association with fear of COVID-19 in patients with diabetes [24].
However, others point out that older people, compared to
younger people, have a statistically significant decrease in
quality of life [25]. In relation to worry, women reported being
more concerned about being severely affected by COVID-19
due to diabetes [26]. Also, people with medical complications
associated with diabetes had a greater concern about being
affected by COVID-19 compared to people without such
complications [26].

Despite the above information, the association of different
factors, such as age, gender, and DM-associated illnesses with
the presence of significant levels of mental health concerns,
including concern about COVID-19 transmission, has not been
uniformly addressed. While it has been noted that there are no
unified theoretical models that explain emotional reactions
during pandemics [27], COVID-19 may affect individuals
differently based on some sociodemographic and health
factors. In this sense, the present study aimed to determine the
sociodemographic and health factors associated with concern

about COVID-19 infection in Cuban patients with DM. It is
important to know and understand the factors associated with
concern related to the disease, specifically, the concern for
COVID-19 contagion, since this can serve as a basis for the
formulation of public health policies that implement
intervention strategies in health emergency situations, such as
the current pandemic.

METHODS

Participants

A total of 203 patients with type 2 diabetes mellitus who
attended nine primary care areas in four Cuban provinces
belonging to different regions of the country (Pinar del Rio, La
Habana, Ciego de Avila and Santiago de Cuba) participated in
the study. Participants were selected by non-probabilistic
sampling based on the following inclusion criteria:

1. have a diagnosis of type 2 DM according to the World
Health Organization criteria,

be older than 18 years old,

3. be patients of the health care areas mentioned above,
and

4. be willing to participate in the study and to sign the
informed consent form.

Patients with mental illness, cognitive deficit (dementia,
psychosis or mental disability) or other apparent condition
that prevents understanding and completion of the
questionnaire were excluded. Although retrospective data on
infection rates in diabetic patients suggest that people with
type 1 DM are at higher risk for infectious diseases in general,
and death rates are similar to those of people with type 2 DM
[28], this study focused on the latter for two main reasons. First,
patients with type 1 DM are mostly children and young people
and the prevalence of this type of diabetes is lower compared
to type 2 DM [29], which leads to a lower number of patients
seen in consultation and primary health care. Second, the
study was conducted in the context of the COVID-19 pandemic
and patients with type 2 DM were the most accessible
population to be surveyed by the research team in primary care
areas.

The minimum sample size was calculated with the Soper
software package [30] for a multiple regression study,
according to the desired probability level (a=0.05), the number
of predictors in the model (18 predictors), the anticipated
effect size (f>=0.15) and the desired statistical power level (1-
3=0.80). The software suggested a minimum number of 118
participants; however, the final number was higher than the
minimum required.

Instruments
Socio-demographic and health information

A questionnaire was developed specifically for this study,
where participants were asked to provide information about
their sex, age, educational level, type of work, cohabitation,
marital status, presence of chronic complications, presence of
comorbidities, family or friends infected with COVID-19, and
time since diagnosis with DM.
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Concern about COVID-19 contagion

We used the COVID-19 contagion concern scale (PRE-
COVID-19) originally developed for the general population [31],
which assesses worry about becoming infected with COVID-19
and its impact on people’s mood and ability to perform daily
activities. In this study we used the version validated for Cuban
patients with diabetes [32], which consists of 5 items. All items
have 4 Likert-type response options, ranging from 1=never or
rarely to 4=almost all the time. The PRE-COVID-19 has a
unidimensional structure, where the total score is calculated
by adding the scores of each of the 5 items. Higher scores
indicate greater concern about becoming infected with COVID-
19. The reliability of the PRE-COVID-19 for this study was very
good (w=0.91).

Blood glucose level

Fasting blood glucose values were obtained from the
patients’ clinical histories and from blood tests performed in
the last three months in laboratories equipped for this
purpose. Based on this, poor glycemic control was determined
as fasting blood glucose greater than or equal to 7 mmol/L (126
mg/dl) in the last three months and good control as figures
below this value.

The criterion based on glycosylated hemoglobin (HbA1c)
could not be used because it is not a test regularly available in
the primary health care system where the survey was applied.
Other control criteria using continuous glucose monitoring
systems were not possible either, as they are not generally
available for patients with DM living in Cuba.

Procedure

The questionnaire was applied by properly trained
researchers, who complied with strict COVID-19 prevention
health protocols, between the months of January and April
2021. The questionnaire was administered during patients’
visits to primary care centers or in their homes. During this
period of time, the fight against COVID-19 in Cuba suffered
some setbacks, characterized by an increase in the number of
infected people, even higher than that observed during the first
stage of the disease, in 2020. Thus, during those dates, more
than 64,414 positive diagnoses and 384 deaths were reported
in the country.

Participation was voluntary and without any financial
compensation. Participants signed the informed consent form
and were informed that they could withdraw from the study at
any time. Similarly, the reliability of the data was guaranteed.
The study protocol was approved by the Ethics Committee of
the Universidad Privada del Norte in Peru (registration number:
20213002).

Data Analysis

The frequencies and percentages of the categorical
variables included in the model were examined. In the case of
the outcome variable (concern about COVID-19 contagion), the
meantstandard deviation (SD) was calculated for the total
sample. These values were then also calculated for each
category of each variable. For inferential purposes, bivariate
associations were examined with a series of analyses of
variance (ANOVA). The assumption of homoscedasticity was
reasonably well met in most cases; however, a possible non-
compliance with the assumption of normality of the residuals
was observed. Therefore, we repeated the analyses after a
power transformation of the outcome variable. Since the

results were practically identical with both procedures, only
those obtained with the variable in its original form are
reported.

Variables that reached statistical significance (p<.05) in the
ANOVAs were selected as potential predictors in a linear
regression. Crude (simple) regressions were run, which
replicated the ANOVAs but also allowed for a more detailed
examination of between-group differences. Finally, a fitted
(multiple) regression was run with all predictors
simultaneously. Statistical significance was judged from the
95% Cls, which provide a set of possible values of the
coefficient in the population. A Cl that does not include zero is
equivalent to a p<.05 [33].

RESULTS

Table 1 presents the general information of the study
sample. As can be seen, the sample was mostly female
(65.52%); in addition, the highest percentage was over 70 years
old (30.05%) followed by people between 40 and 59 years old
(28.57%). Also, a considerable number of people had higher
education (34.98%) and were retired at the time of data
collection (35.47%). Regarding the variables related with DM, it
was observed that the majority had been diagnosed with DM
for 5 or more years, as well as fasting glycemia levels =7 mmol/L
(126 mmol/L) (52.71%).

With respect to the bivariate analyses, it can be seen that
age, sex, education level, occupation, having comorbidities,
and having a family member or friend who had COVID-19 were
significantly related to concern about COVID-19 contagion
(Table 1). In detail, there appears to be a decrease in concern
with increasing age, with a slight upward fluctuation from age
70 onwards. In addition, men, people with pre-university or
technical education, patients with comorbidities and those
who had infected family members showed greater concern; on
the other hand, retired people seem to show less concern
aboutinfection (Table 2). On the other hand, when all variables
were included simultaneously, only age, technical education,
having comorbidities, and having a friend or family member
who had COVID-19 remained significant predictors of
contagion concern (Table 2).

DISCUSSION

People with DM are at increased risk of developing a severe
case of COVID-19 [32] and suffer different psychosocial
problems that are aggravated by pandemic stressors [34].
Concern about contagion is a particularly relevant
psychological aspect in a pandemic context, as it is associated
with social reactions and behavioral changes [35]. Therefore,
the present study sought to determine some
sociodemographic and health factors associated with worry
about COVID-19 infection in Cuban patients with DM.

The results indicated that men were more concerned about
the spread of COVID-19. This is at odds with some of the
literature, where women with diabetes have higher levels of
concern about contagion and general mental health problems
[24,26]. A possible explanation for this result lies in the fact that
men are at much higher risk of dying from COVID-19 than
women, even after adjusting for differences in age or
comorbidities [36].
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Table 1. General information on the sample and association of the variables with concern about COVID-19 infection

Concern about infection (M=2.79, SD=0.85)

Variable n % M SD E P o
Age 10.84 <.001 .13
<40 42 20.69 3.38 0.48
40-59 58 28.57 2.79 0.84
60-69 42 20.69 2.46 0.92
=70 61 30.05 2.63 0.83
Sex 4.72 .031 .02
Woman 133 65.52 2.70 0.87
Man 70 34.48 2.97 0.80
Education level 8.01 <.001 .09
Secondary school or less 35 17.24 2.57 0.76
Pre-university 60 29.56 2.93 0.93
Technical/trade school 37 18.23 3.27 0.61
University 71 34.98 2.54 0.82
Occupation 4.12 .007 .04
State worker 67 33.00 2.95 0.80
Self-employed 37 18.23 3.03 0.80
Unemployed/student/homemaker 27 13.30 2.80 0.84
Retired/pensioned 72 35.47 2.53 0.88
Lives alone 1.18 .279 .00
No 158 77.83 2.76 0.85
Yes 45 22.17 2.92 0.84
Time since diagnosis with DM 0.99 .374 .00
<5years 44 21.67 2.95 0.85
5to 10 years 61 30.05 2.78 0.84
>10 years 98 48.28 2.73 0.86
Chronic complications 2.83 .094 .00
No 146 71.92 2.73 0.88
Yes 57 28.08 2.95 0.75
Comorbidities 23.91 <.001 .10
No 132 65.02 2.59 0.83
Yes 71 34.98 3.17 0.76
Fasting blood glucose 0.53 466 .00
Good control (<7 mmol/L) 97 47.29 2.75 0.89
Poor control (=7 mmol/L) 107 52.71 2.84 0.82
Friend or family member infected 40.17 <.001 .16
No 101 49.75 2.45 0.80
Yes 102 50.25 3.14 0.76
Table 2. Predictive model of COVID-19 infection concern
. Raw regression Adjusted regression
Variable b 95% Cl b 95% CI
Age
<40 Reference group Reference group
40-59 -0.59 [-0.90, -0.27] -0.40 [-0.70,-0.11]
60-69 -0.91 [-1.26,-0.57] -0.46 [-0.83,-0.10]
=70 -0.75 [-1.06, -0.44] -0.25 [-0.65, 0.15]
Sex
Woman Reference group Reference group
Man 0.27 [0.02, 0.52] 0.14 [-0.08, 0.35]
Education level
Secondary school or less Reference group Reference group
Pre-university 0.36 [0.02,0.70] 0.09 [-0.23, 0.40]
Technical/Trade School 0.70 [0.32,1.08] 0.38 [0.02, 0.74]
University -0.03 [-0.36, 0.30] -0.13 [-0.44,0.18]
Occupation
State worker Reference group Reference group
Self-employed 0.08 [-0.26, 0.42] 0.01 [-0.28, 0.30]
Unemployed/student/homemaker -0.15 [-0.52,0.23] -0.24 [-0.59,0.11]
Retired/pensioned -0.42 [-0.69,-0.14] -0.21 [-0.54,0.12]
Comorbidities
No Reference group Reference group
Yes 0.58 [0.35,0.82] 0.32 [0.09, 0.54]
Friend or family member infected
No Reference group Reference group
Yes 0.69 [0.48,0.91] 0.42 [0.20, 0.65]
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Increased risk for a severe disease case would likely
generate increased fear related to COVID-19 as a functional
concern [37]. This is understandable, as people are concerned
about their health and do not want to be infected with a virus
that has a relatively high risk of death [38]. However, the vast
majority of men in Latin American cultures like Cuba’s have
been socialized to cover up their fear, so it is important to
understand how hiding fear affects men’s response to COVID-
19. Inthisregard, it is also valuable to know whether the gender
differences observed in this study are a product of concern
about COVID-19 contagion, or are reflective of gender
differences that arise independently of the problem.

Age is also a predictor of concern about contagion. In
particular, a decrease in concern is observed with increasing
age. This suggests that as people advance in age, they may be
abler to cope with the uncertain situation posed by the COVID-
19 pandemic, unlike younger people who are worried about
their future as well [39]. From the theory of socioemotional
selectivity, differences in well-being according to age are
generated by a change in the perspective of time throughout
adulthood, where older people maximize positive experiences
and avoid negative experiences [40]. In this sense, older people
would be better able to regulate their emotions and cope with
the stress of the pandemic [41].

Additionally, patients with diabetes and a technical level of
education were significantly more concerned about the spread
of COVID-19. Technical education in Cuba aims to provide
initial and ongoing training for the skilled middle-level
workforce, which will enable them to go on to university
studies. Although, to our knowledge there are no similar
findings in patients with diabetes or the general population,
the literature suggests that people with better education are
less concerned about COVID-19 infection [42]. This may reflect
how different occupations are associated with different levels
of prestige and access to resources or benefits that may be
helpful in coping with stress or fear of COVID-19 and being less
worried during a pandemic [43].

The presence of comorbidities in patients with DM also
predicts a greater concern for contagion. The presence of
comorbidities such as hypertension or cardiovascular disease
in the majority of those people with diabetes who die from
COVID-19 [44] may be associated with an increased risk of
disease severity and fear [37]. The risk of health complications
associated with diabetes may increase during a pandemic due
to lower levels of control for the disease, which requires
increased attention [45]. In addition, this risk may increase due
to poor access to medications, syringes, medical consultations
or laboratory results during a pandemic [17]. Thus, from a
public health perspective, the identification and management
of comorbidities and mental health problems among patients
with diabetes should be a priority [46].

Finally, patients with DM who had family members or
friends infected with COVID-19 presented greater concern
about contagion. This is similar to what has been reported in
other studies suggesting that people experienced greater fear
and concern when contacting close people infected with
COVID-19 [38,47]. Loss of contact with significant family and
friends who have been infected with COVID-19 may decrease
the perception of social support. This is important, as lack of
social support from family or friends has been significantly
associated with COVID-19-specific worry [42]. Diabetes has
been referred to as a “family disease”, affecting all family
members [48]. Because the treatment of diabetes is

complicated and complex, support from family and friends can
help patients ease the burden of living with the disease [49],
allowing them to gain self-confidence [50].

Despite the importance of thee findings, this study has
some limitations: First, the non-probabilistic sample used does
not allow us to generalize the results to all patients with DM
attending primary health care systems in Cuba. Second, the
data collection was conducted in a relatively short period of
time, which prevented us from assessing the impact of
predictors in different periods of the pandemic. Recent studies
have shown that the psychological burden and fear of COVID-
19 varies between different periods of the pandemic [51]. This
should lead to future studies which could evaluate the impact
of the pandemic on mental health indicators of patients with
diabetes at different stages of the pandemic. Third, the fact
that the sample is mostly made up of women leads to a
selection bias. This may lead to an underestimation of the
contagion concern of male patients with DM. Fourth, the
results are based on cross-sectional and not longitudinal data.
Therefore, causality between variables cannot be assumed.
Fifth, the study only included a limited set of possible
sociodemographic and health predictors. Further research on
concern about COVID-19 transmission and other associated
factors, such as beliefs about COVID-19, intolerance to
uncertainty, prevention behaviors, treatment adherence, etc.,
is suggested [52]. Sixth, the use of a self-report measure of
contagion concern raises the possibility of social desirability
bias.

Despite these limitations, the results of this study allow us
to conclude that age, technical education, having
comorbidities and having a friend or family member with
COVID-19 remained significant predictors of concern about
COVID-19. Specifically, that male patients with diabetes, with a
technical school education, with comorbidities and those who
had infected family members or friends were more concerned
about the transmission of COVID-19. Thus, public health
policies should foster the development of strategies to assess
the mental health of people belonging to vulnerable groups,
such as patients with diabetes, and provide timely
interventions to promote mental health in those who show
symptoms of concern about infection. Therefore, future
studies to mitigate the negative psychological effects of the
COVID-19 pandemic in patients with diabetes should consider
these sociodemographic and health factors.
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