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INTRODUCTION

Aim: The COVID-19 pandemic has generated much concern worldwide. Due
to its high transmissibility, many young university students have had to carry
out their academic activities in mandatory social isolation, which could generate
excessive anxiety. Therefore, the aim of this study was to evaluate the anxiety levels
in Peruvian dentistry students developed during COVID-19 mandatory social
isolation. Materials and Methods: An analytical, observational, and transversal
study was carried out in 403 dentistry students in the last two years from three
Peruvian universities from May to July 2020. The Zung Self-Rating Anxiety Scale
was used to detect anxiety symptoms and their respective diagnoses. A logit model
was used to evaluate the association of the variables: age group (X1), gender (X2),
type of university (X3), and marital status (X4), with the anxiety levels of the
students, considering a p-value less than 0.05. Results: The prevalence of anxiety
resulted in 56.8% (95% confidence interval (CI): 51.9-61.7) of 403 dentistry
students. According to the multivariate logistic regression analysis, the type of
university was the only variable that demonstrated to have a significant influence
on the development of anxiety with an odds ratio (OR = 1.98; CI: 1.29-3.02);
whereas the other variables such as age group (OR = 0.77; CI: 0.49-1.20), gender
(OR = 1.15; CI: 0.72-1.84), and marital status (OR = 0.75; CI: 0.35-1.60) were
not considered factors that influenced the development of anxiety. Conclusion:
More than a half of the Peruvian dentistry students from three universities
showed mild-to-severe anxiety levels. Students from a private university have a
98% higher chance of developing anxiety in comparison to students from public
universities. Other variables such as gender, age group, or marital status were not
considered influencing factors to develop anxiety.
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of 2.78% worldwide. Because of its highly contagious

q"he new coronavirus, which causes severe acute
respiratory  syndrome (SARS-CoV-2), was
originated in December 2019 in Wuhan, China. It spread
rapidly throughout the world, causing an outbreak of
severe acute infectious pneumonia.l! Currently (October
2020), this new coronavirus has shown a fatality rate
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rates, the mandatory social isolation of citizens has been
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established in many affected countries.”’ This decision
has brought about socioeconomic and psychological
changes in the global population. These changes due
to the pandemic crisis can significantly affect mental
health. As days of isolation and restrictive measures
increase, so do concerns, causing anxiety levels in
people to rise.

Anxiety has been defined as a psychophysiological
alarm response that arises when we need to react to
certain situations or stimuli perceived as dangerous,
which can end in an anxiety disorder. It is an excessive
fear of certain triggering stimuli that manifest in
different ways in people.’ Therefore, different authors
suggest to carry out more studies regarding the presence
of anxiety in university students of health sciences.
They also recommend to analyze its association with
various sociodemographic factors, such as gender, age,
type of university among others, since nowadays there
is no consensus on which factors trigger anxiety in
these young people.[

In contrast, as a consequence of the mandatory social
isolation, in-person classes in Lima, Peru have been
cancelled to start the distance learning modality at the
national level.'®! This teaching mode requires the use
of uncommon learning methods and the acquisition of
new habits by students, which could significantly affect
not only their academic performance but also their
mental health.[>!4

In a study conducted in April 2020 in 976 people from
Spain, levels of anxiety, stress, and depression were
measured using the Depression, Anxiety, and Stress
Scale (DASS-21). It concluded that younger people had
more symptoms of anxiety since the lockdown began in
the first phase of the COVID-19 outbreak.!'

In addition, a research in China used the Zung
Self-Rating Anxiety Scale (SAS) to estimate the
prevalence of anxiety in 512 medical workers during
the COVID-19 outbreak, resulting in a prevalence
of 12.5%.0'81 Moreover, in February 2020, SAS was
used to measure the anxiety levels of 1158 students
from a Chinese university during the COVID-19
outbreak, and it was observed that the SAS average
score was significantly higher than national standard.
Therefore, it was concluded that Chinese university
students developed more anxiety due to fear of
COVID-19 as well as the beginning of a new mode
of study.” Some research has shown that medical
science students are the most likely to suffer from
anxiety symptoms. According to the authors,!'2%
there are various sociodemographic factors that
can increase worries, stress, and their anxiety
levels.

In this context, in which university dentistry students
carry out distance learning in Peru from March 2020 to
the present (October 2020), it is of utmost importance
and interest to know the anxiety levels of these students
during mandatory social isolations. If high levels of
anxiety are confirmed, preventive strategies could be
developed to reduce this psychological impact during
the period of lockdown. Thus, the objective of this
research was to evaluate the anxiety levels developed
in Peruvian dentistry students during the mandatory
social isolation by COVID-19.

MATERIALS AND METHODS

BIOETHICAL CONSIDERATIONS

This research respected the bioethical principles for
medical research involving human subjects of the
Declaration of Helsinki® related to confidentiality,
freedom, respect, and non-maleficence. This research
was approved by the Committee of the Research
Institute of Inca Garcilaso de la Vega University with
the resolution 033-2020-RUIGV.

TYPE OF STUDY

An analytical, observational, prospective, and cross-
sectional study was conducted.

POPULATION AND SELECTION OF PARTICIPANTS

The initial population comprised 489 Peruvian
dentistry students, from the fourth or fifth year of
the professional major of Dentistry from May to July
2020. After considering the inclusion and exclusion
criteria, 403 students remained as the final population,
of whom 133 (33.00%) were from Federico Villareal
National University (UNFV), 103 (25.56%) from Alas
Peruanas University (UAP), and 167 (41.44%) from
Inca Garcilaso de la Vega University (UIGV). Since
the entire final population was included in the study, no
sample size calculation was required.

Inclusion criteria

Students of both sexes of legal age;

Dentistry students;

Students enrolled in semester 2020-1;

Students who accepted virtual informed consent;
Dentistry students taking virtual classes during
COVID-19 pandemic.

Exclusion criteria
1. Students who did not wish to participate in this

study;
2. Students who discontinued the academic term.

Sk LD =

ASSOCIATED FACTORS

The associated factors considered in this study related
to the development of anxiety were gender, type of
university, age group, and marital status.
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IMPLEMENTATION OF THE INSTRUMENT

For the detection of anxiety symptoms, the validated
Spanish version of the Zung Self-Rating Anxiety Scale
(SAS) was used.”** This questionnaire consisted of 20 items
distributed in two dimensions. The first dimension consisted
of five items that evaluated psychological or affective signs
and symptoms. The second dimension consisted of 15
items that evaluated somatic signs and symptoms. All of
the questions referred to the signs and symptoms that the
students felt 15 days prior to the evaluation. Each item had
four ordinal alternatives of reply (Likert-type scale): “never
or rarely,” “sometimes,” “often,” and “usually or all the
time” with score from 1 to 4, respectively. When solving, the
individual value of each information was recorded. The sum
of this values resulted in a total, which became an “anxiety
index” (SAS index) based on an equation*:

TOTAL
— X

SASINDEX= 100

where SAS is the Self-Rating Anxiety Scale.

The results of the anxiety level were divided into the
following ranges:

Level 0: No anxiety (below 45),

Level 1: Mild to moderate anxiety (45-59),
Level 2: Severe anxiety (60-74),

Level 3: Most extreme anxiety (75 or more).

The instrument reproducibility test was evaluated in a
sample of 30 students. The questionnaire was taken twice
at two different times over a 10-day interval,”” altering
the order of questions and answers to avoid memory
bias (test-retest). The results of the analysis of variance
test indicated no bias since the averages between the
two evaluations did not present a significant difference
(p = 0.061). This resulted in an intraclass correlation
coefficient greater than or equal to 0.86 (95% confidence
interval (CI): 0.70-0.93), which was considered acceptable.
For the total reliability analysis of the instrument,
Cronbach’s alpha was applied, and a value of 0.83 (CI:
0.80-0.85) was obtained, which is considered very good.

PROCEDURE

The questionnaire was distributed to each student via
email using the virtual program Google Classroom®.
The informed consent of the students to participate
in the study was at the beginning of the questionnaire
as well as the indications to answer it. However, they
were free to reject the evaluation if they did not wish
to complete it during the process. Only the principal
researcher had access to the data. No personal details
such as telephone number, name, and address were
required. Only one submission was considered for each

student, and a maximum of 20 min was available to
complete the questionnaire. The results were sent to the
students’ emails after all the research was completed.

DATA ANALYSIS

Data analysis was performed with the Statistical
Package for the Social Sciences (SPSS), version 24.0.
Descriptive statistics was applied to obtain percentages
of categorical variables, measures of central tendency,
and dispersion for numerical variables. Pearson’s y?
test was used for bivariate analysis. Risk factors were
established with the logistic regression model (logit
model) using odds ratio (OR). All analyses were carried
out considering p-value less than 0.05 as significant.

REsuLTS

Regarding anxiety diagnoses according to the
Zung Anxiety Self-Assessment Scale, the one that
predominated most in dentistry students was “minimal
to moderate anxiety,” followed by “no anxiety,” then
“severe anxiety,” and finally “most extreme anxiety,”
each with a frequency of 47.4%, 43.2%, 8.4%, and
1.0%, respectively.

Female students showed the most predominant
tendency with 75.4%. In addition, students from private
universities showed the highest percentage with 67%.
Regarding age group, 63% of the students were under
23. The mean age was 23.19 + 4.2 [Table 1]. In addition,
91.6% of all the students were single.

Of 403 university students, the prevalence of anxiety in
dentistry students was 56.8% (95% CI: 51.9-61.7). The
female students had a prevalence of 57.6%, students
from private university had a prevalence of 62.2%,
23-year-old students or younger of 59.8%, and single
students of 57.7% [Table 1].

According to the psychological or affective symptoms
associated with society, the results showed that there
was a statistically significant association between the
gender of dentistry students and Q4 (I feel like I'm
falling apart and going to pieces) (p = 0.038) [Table 2].

In contrast, the type of university of dentistry
students was significantly associated with the following
questions: Q4 (I feel like I'm falling apart and going to
pieces) and Q5 (I feel that everything is all right and
nothing bad will happen) (p = 0.010 for both) [Table 2].

Finally, regarding age group, a significant association
was found in questions Q1 (I feel more nervous and
anxious than usual) and Q3 (I get upset easily or feel
panicky) (p <0.001 for both) [Table 2].

Statistically significant associations were obtained between
the gender of dentistry students and Q6 (My arms and legs
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Table 1: Descriptive characteristics of sociodemographic variables in dentistry students and prevalence of anxiety

Sociodemographic variables

Anxiety presence absence

Variable Categories n Yo n (%) n (%)
Gender Female 304 75.4 175 (57.6) 129 (42.4)
Male 99 24.6 54 (54.5) 45 (45.5)
Type of university Public 133 33.0 61 (45.9) 72 (54.1)
Private 270 67.0 168 (62.2) 102 (37.8)
Age (years) <23 254 63.0 152 (59.8) 102 (40.2)
>23 149 37.0 77 (51.7) 72 (48.3)
Marital status Single 369 91.6 213 (57.7) 156 (42.3)
Married or with partner 34 8.4 16 (47.1) 18 (52.9)
Mean SD
Age 23.19 4.2

Table 2: Association of psychological or affective symptoms according to the Zung Self-Rating Anxiety Scale in dentistry

students
Never or rarely  Sometimes Often Usually or ~ Gender Type of  Age group Marital
all the time university status
n (%) n (%) n (%) n (%) )4 )4 )4 4

Q1. I feel more nervous 72 (17.9) 238 (59.1)  67(16.6) 26 (6.5) 0.215 0.048 0.001 0.865
and anxious than usual.
Q2. I feel afraid for no 167 (41.4) 191 (47.4) 37(9.2) 8(2.0) 0.570 0.081 0.820 0.225
reason at all.
Q3. 1 get upset easily or 224 (55.6) 129 (32.0)  32(7.9) 18 (4.5) 0.865 0.338 0.001 0.364
feel panicky.
Q4.1 feel like I'm falling 269 (66.7) 104 (25.8) 24 (6.0) 6(1.5) 0.038 0.010 0.983 0.297
apart and going to pieces.
Q5. I feel that everything 58 (14.4) 208 (51.6) 101 (25.1) 36 (8.9) 0.122 0.010 0.289 0.406

is all right and nothing
bad will happen.

shake and tremble), Q7 (I am bothered by headaches, neck,
and back pains), Q9 (I feel calm and can sit still easily), Q10
(I can feel my heart beating fast), Q16 (I have to empty my
bladder often), Q17 (My hands are usually dry and warm),
Q18 (My face gets hot and blushes), and Q19 (I fall asleep
easily and get a good night’s rest) (p = 0.038, p = 0.004,
p <0.001, p =0.033, p = 0.014, p < 0.001, p < 0.001, and
p = 0.015, respectively) [Table 3].

The type of university of dentistry students was
significantly associated with: Q6 (My arms and legs
shake and tremble), Q7 (I am bothered by headaches,
neck, and back pains), Q8 (I feel weak and get tired
easily), Q9 (I feel calm and can sit still easily), Q14 (I
get feelings of numbness and tingling in my fingers
and toes), Q15 (I am bothered by stomachache or
indigestion), and Q20 (I have nightmares) (p < 0.001,
p = 0.049, p = 0.006, p = 0.018, p = 0.048, p = 0.008,
p = 0.038, respectively) [Table 3].

Additionally, a statistically significant association was
obtained between age group and Q6 (My arms and legs
shake and tremble), Q10 (I can feel my heart beating
fast), and Q17 (My hands are usually dry and warm)
(p <0.001, p =0.002, p <0.001, respectively) [Table 3].

Finally, a statistically significant association was
obtained between marital status and Q6 (My arms
and legs shake and tremble), Q7 (I am bothered by
headaches, neck and back pains), Q11 (I am bothered
by dizzy spells), and Q13 (I can breathe in and out
easily) (p = 0.039, p = 0.044, p = 0.027, p = 0.020,
respectively) [Table 3].

The regression model shows that the type of university
variable influenced the development of anxiety in
dentistry students. According to the univariate logistic
regression model, it can be seen that dentistry students
from private universities were 94% more likely to
develop anxiety in comparison to students from public
university (OR = 1.94; CI: 1.28-2.96). Additionally,
when the multivariate logistic regression model (logit
model) was employed related to the university type
variable (X3), private university students were 98%
more likely to develop anxiety compared with public
university students (OR = 1.98; CI: 1.29-3.02). On the
contrary, the variable age group (X1), gender (X2), and
marital status (X4) were not considered as significant
influencing factors to develop anxiety (p > 0.05)
[Table 4].

Journal of International Society of Preventive and Community Dentistry | Volume 11 | Issue 2 | March-April 2021 @



[Downloaded free from http://www.jispcd.org on Friday, April 16, 2021, IP: 161.132.234.184]

Cayo-Rojas, et al.: Impact of COVID-19 mandatory social isolation

Table 3: Association of somatic symptoms according to the Zung Self-Rating Anxiety Scale in dentistry students

Never or  Sometimes Often Usually or Gender Typeof Age group Marital

rarely all the time university status

n (%) n (%) n (%) n (%) P P )/ y/
Q6. My arms and legs shake and 283 (70.2) 93 (23.1) 21(5.2) 6(1.5) 0.038  <0.001 <0.001 0.039
tremble.
Q7.1 am bothered by headaches, 102 (25.3) 170 (42.2) 85(21.1) 46(11.4) 0.004 0.049 0.126 0.044
neck and back pains.
Q8. I feel weak and get tired 132 (32.8) 159(39.5) 84 (20.8)  28(6.9) 0.321 0.006 0.370 0.238
easily.
Q9. I feel calm and can sit still 37(9.2) 155(38.5) 130(32.3) 81(20.1) <0.001 0.018 0.174 0.254
easily.
QI10. I can feel my heart beating 239 (59.3) 110(27.3) 44 (10.9) 10 (2.5) 0.033 0.520 0.002 0.583
fast.
Q11. T am bothered by dizzy 267 (66.3) 109 (27.0) 19 (4.7) 8(2.0) 0.604 0.180 0.539 0.027
spells.
Q12. I have fainting spells or feel 366 (90.8) 29(7.2) 6 (1.5) 2(5) 0.084 0.798 0.227 0.095
faint.
Q13. I can breathe in and out 21(5.2) 57(14.1)  111(27.5) 214(53.1) 0.795 0.660 0.167 0.020
easily.
Q14. 1 get feelings of numbness 283 (70.2) 91 (22.6) 23 (5.7) 6(1.5) 0.598 0.048 0.162 0.492
and tingling in my fingers and
toes.
Q15. I am bothered by stomach- 164 (40.7) 153 (38.0) 66 (16.4)  20(5.0) 0.093 0.008 0.224 0.585
ache or indigestion.
Q16. I have to empty my bladder 87 (21.6) 208 (51.6) 85(21.1)  23(5.7) 0.014 0.072 0.419 0.117
often.
Q17. My hands are usually dry 146 (36.2) 147 (36.5) 64 (15.9) 46(11.4) <0.001 0.677 <0.001 0.603
and warm.
Q18. My face gets hot and 225 (55.8) 131(32.5) 36 (8.9) 11(2.7) <0.001 0.138 0.082 0.669
blushes.
Q109. I fall asleep easily and get a 93 (23.1) 160 (39.7) 90 (22.3) 60 (14.9) 0.015 0.125 0.674 0.652
good night’s rest.
Q20. I have nightmares. 176 (43.7) 176 (43.7) 34 (8.4) 17 (4.2) 0.315 0.038 0.569 0.475

situation could affect their academic development.l!%14
Additionally, the real or false massive information
(infodemic) regarding COVID-19, which is circulating
in the media and social networks, could negatively
affect the mental health of students and thus increase
their anxiety levels.[!4!332

DISCUSSION

Recent studies have reported that young university
students have been particularly affected by mandatory
social isolation. Therefore, they have shown signs
and symptoms of anxiety due to uncertainty and the
negative academic impact on the development of their
classes.%2228 Anxiety as a mechanism of physiological
response to danger may increase due to a permanent
feeling of insecurity or excessive fear, especially in these
times of COVID-19 pandemic. This disease has been
reported to be highly transmissible, to the extent that
an infected person could infect up to five or six people
around them (R, = 5.7; 95% CI: 3.8-8.9) in a period
of 6-9 days. For this reason, many governments of
different countries established the mandatory social
isolation as an urgent measure. Hence, the adaptation

This research found that the prevalence of anxiety in
Peruvian dentistry students in the three universities
evaluated was 56.8% (95% CI: 51.9-61.7). This shows
that more than half of the students had symptoms of
anxiety during mandatory social isolation. These results
are consistent with what it was reported by Odriozola
et al.B% and Wang and Zhao,'” who in their studies at a
university in Spain and China, respectively, concluded
that most students developed anxiety. On the contrary,

to a virtual study mode for students in generall®10.2-31)
has been a necessity. Virtual classes in this context, as
has been done since March to date (October 2020),
represent new challenges for university students of
health sciences since the lack of adaptation to this

both variables, type of university and gender, were
associated with a psychological or affective symptom
of anxiety and with seven or eight somatic symptoms,
respectively. Age group was associated with two
psychological or affective symptoms and three somatic
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Table 4: Univariate and multivariate logistic regression models of anxiety in dentistry students according to associated

factors
Associated factors Univariate analysis Multivariate analysis
Variables Categories p-value OR 95% CI  p-value OR 95% CI
<23 — 1.00 — — 1.00 —
X1) A
(X1) Age group (years) > 23 0.110 072 048108 0.247 077  0.49-1.20
(X2) Gender Male — 1.00 — — 1.00 —
Female 0.598 1.13 0.72-1.78  0.550 1.15 0.72-1.84
(X3) Type of University Pu.bllc o 1.00 - N 1.00 -
Private 0.002 1.94 1.28-2.96  0.002 1.98 1.29-3.02
. Single — 1.00 — — 1.00 —
X4) Marital Stat
(X4) Marital Status Married or with 0.230 0.65  032-132 0453 0.75  0.35-1.60

partner

OR = odds radio, 95% CI = confidence intervals at 95%

Logit model: All variables were entered in the statistical analysis of the multivariate model and the model was accepted since the sig-
nificance of p = 0.011 was obtained according to the omnibus tests of model coefficients.

symptoms. Finally, marital status was only associated
with four somatic symptoms.

Studies conducted in China and Pakistan during the
COVID-19 pandemic reported that the female students
developed significantly more symptoms of anxiety than the
male students.'”*3 However, these results differ with what
was obtained in this research. There were no statistically
significant differences in anxiety according to sex, nor did
it prove to be a risk factor according to the multivariate
logistic regression analysis. This result is consistent with
those obtained by Cao ef ¢/ in China, as Cao’s research
reported that sex had no significant influence on the
development of anxiety. Although both studies conducted
in Chinal®!7 measured anxiety levels, their contradictory
results may be due to the fact that in the case of Cao et al.
the Generalized Anxiety Disorder Scale-7 (GAD-7) was
applied, whereas Wang and Zhao H!'” used the 20-item
Zung Self-Rating Anxiety Scale (SAS).”¥ In contrast,
regarding gender, the differences in anxiety levels obtained
with the SAS in our study compared to what was reported
by Wang and Zhao!'” are probably because Wang and
Zhao assessed anxiety levels globally in all professional
careers related to sciences and humanities at 26 universities.
They applied the bivariate statistical analysis, whereas in
this research, anxiety levels were evaluated specifically
in dentistry students from three universities applying a
multivariate logistic regression analysis.

About age group, this study showed that more
symptoms of anxiety were found in young students,
but not significantly. These findings are similar to the
ones reported by Ozamiz et al"¥ and Kang et al.*¥ in
Spain and China, respectively. This could indicate that
age is not a risk factor for developing anxiety when the
cut-off point of comparison ranges from 23 to 25 years
of age.>3*3] However, in another study conducted in
China, anxiety was significantly associated with the age
group when the cut-off point was at 35 years of age."

In this study, marital status was not considered a
risk factor for the development of anxiety nor was
associated with the presence of anxiety in students
that were single, married, or with partner. These results
were similar to what was reported by Kang ez a5 In
contrast, Tan et al B reported that marital status was
significantly associated with the presence of anxiety and
reported marriage as a variable of risk factor. However,
it should be noted that this study was conducted in
health professionals and not in university students.

In this research, descriptive analysis showed that dentistry
students from private universities were more anxious
than students from public universities. In addition, when
assessing the OR in the logit model considering its CI, it
can be seen that students from private universities may
be two or three times more likely to develop anxiety in
comparison to students from public universities. This
situation is probably due to the fact that students from
private universities are not only concerned about doing
their homework and taking examinations but also tuition
and fees for dental school, which are usually expensive.
Although many of them are not the ones who pay
directly, the weak economy due to the pandemic could
have affected families. This allows us to suggest that
unemployment of the supporting parent or monthly
income should be included in future investigations as risk
factors associated with anxiety and be evaluated in a logit
model.[614

This study had some limitations. For example, students
could not be evaluated in person. At the time of the
survey, the country was in national emergency and
mandatory social isolation.*” Another limitation was that
socioeconomic factors, place of residence, and number of
people with whom the student lives could not be included
in the logit model.®1433 It was also not possible to consider
students of all academic years. At the starting date of
classes (May 2020), there were very few students enrolled
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and others dropped out of university in the first three
years, especially in private universities. Additionally, the
association of anxiety to distance education could not be
evaluated since all the students included in this research
were taking this learning modality.

It is recommended to assess anxiety levels in another
student population in provinces of Peru and in other parts
of the world. In contrast, longitudinal studies are needed
to evaluate the impact of isolation on the development of
anxiety of university students in a long-term. Similarly, it
is highly recommended that the authorities of the various
universities take into account the organization of plans
and strategies™'*"! for the mental health care of their
students due to social isolation. They could prevent the
increase of anxiety levels by identifying them at an early
stage and taking action on them.!'?

CONCLUSIONS

In summary, more than half of the Peruvian dentistry
students from the three universities considered in this
research presented mild-to-severe anxiety. About 98% of
the students from private universities are more likely to
develop anxiety in comparison to students from public
universities. Variables such as gender, age group, and
marital status were not considered influential factors
for developing anxiety. These results must be taken into
account, since excessive anxiety can affect the academic
performance of the dental student and with more reason,
their mental and physical health, causing psychological
and/or somatic disorders. Hence, it is ideal that university
authorities take corresponding measures and organize
programs to safeguard mental health of students. This
action would counteract one of the negative effects that has
increased as a consequence of this pandemic: the anxiety.
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