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Abstract

Background During the COVID-19 pandemic, increased workload and stress could have increased mental health
problems (anxiety and depression) in military personnel. However, the number of studies in military members is
scarce, especially in regard to mental health. The objective of this study was determine the prevalence and factors
associated with depression and anxiety in Peruvian military personnel.

Methods We undertook an analytical cross-sectional study. The survey was distributed face to face between
November 02 and 09, 2021, during the second wave of the COVID-19 pandemic among the military personnel. We
used some instruments to measure depression (Patient Health Questionnaire, PHQ-9), anxiety (Generalized Anxiety
Disorder, GAD-7), insomnia (Insomnia Severity Index, ISI), food insecurity (Household Food Insecurity Access Scale,
HFIAS), physical activity (International Physical Activity Questionnaires, IPAQ-S), resilience (abbreviated CD-RISC),
and fear of COVID-19 scale. The exclusion criteria included those who did not completely fill out the evaluation
instruments.

Results We analyzed the data of 615 military personnel that participated in the survey. Of them, 93.7% were male
and the median age was 22 years old. There was a prevalence of 29.9% and 22.0% in regard to depression and anxiety
symptoms, respectively. In addition, it was found that being married (PR: 0.63; 95% IC: 0.42-0.94), having a relative
with mental health problems (PR: 2.16), having experienced food insecurity (PR: 1.48), insomnia (PR: 2.71), fear of
COVID-19 (PR: 1.48), and a high level of resilience (PR: 0.65) were factors associated with depression. In regard to
anxiety, the factors associated were working for more than 18 months since the beginning of the COVID-19 pandemic
(PR:0.52), a high level of resilience (PR: 0.50; 95% IC: 0.33-0.77), insomnia (PR: 3.32), fear of COVID-19 (PR: 2.43).

Conclusion We found a prevalence of symptoms of depression and anxiety of 29.9% and 22.0%, respectively. In
regard to the factors that attenuate depression, we can mention being married and having resilience; and among the
aggravating factors, having a relative with mental health problems, food insecurity, insomnia, and fear of COVID-19.
Finally, anxiety increased through working time, insomnia, and fear of COVID-19.
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Introduction

The COVID-19 pandemic has had a negative impact on
mental health in general population [1,2] due to radical
changes in life conditions and work caused by the isola-
tion measures and mandatory social distancing [3]. The
most important psychological effects of the pandemic
were short-time anxiety and depression symptoms [4].
During the COVID-19 pandemic, the prevalence of
depressive symptoms and anxiety symptoms reported in
China, Spain, Italy, Iran, USA, Turkey, Nepal, and Den-
mark [5] were between 14.6% and 50.9%. In Peru, the
prevalence of overall depressive symptoms and anxiety
was 16.0% and 11.7%, respectively [6]. In relation to fac-
tors associated with depression and anxiety symptoms,
diverse studies such as systematic reviews have reported
the following: being a female, young, single, divorced
or widowed, a low educational level, history of mental
health, having an acquaintance infected with COVID-19
[5, 7], lack of confidence related with test security, hav-
ing had direct or indirect contact with a confirmed case
of COVID-19, and having taken prevention measures to
avoid COVID-19 spread [7].

During containment of the COVID-19 pandemic, after
that Peru declared the State of National Emergency,
military personnel have supported the compliance of
the prevention measures such as accompanying health
personnel in the identification of positive cases and in
the care of vaccination centers and hospitals [8]. Mili-
tary personnel usually carry out high-risk operations in
response to emergencies and disasters [9]; and in this
health emergency, they played an important role in the
first-line of defense, contributing towards the reduction
of contagion and deaths due to COVID-19[9]. According
to studies, it is known that military personnel are in risk
of having mental health problems such as depression and
anxiety [10]. A systematic review reported higher levels
of anxiety and depression symptoms in military person-
nel before the pandemic [11]. Another systematic review
reported a prevalence of depression of 23.0% among
active military personnel [12]. During the COVID-19
pandemic there was a workload and stress increase that
could have increased negative mental health symptom-
atology (anxiety and depression) in military personnel
[10]. In military members, according to the USA reports,
the prevalence of depressive symptoms and anxiety dur-
ing the pandemic was 17.4% and 16.8% [13]; in Canada,
the prevalence reported during the first months of the
pandemic was 14.3% and 14.5% for depression and anxi-
ety, respectively, among active soldiers [14]. In the United
Kingdom, during the pandemic, it was reported that the
prevalence of mild depression was 30.2%, and of mild
anxiety was 21.8% [15]. In the case of Greece, during the
first year of the pandemic, it was reported that the preva-
lence of mild depressive symptoms was 1.3% [16].
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In regard to the effects of mental health during the
COVID-19 pandemic in military personnel, no stud-
ies have been conducted in Latin America. In the USA,
different studies in military population were carried out,
in which some limitations were identified such as the
collection of data in a virtual format [13], the fact that
the population corresponded to veterans (military in
an inactive status and/or older adults) [17], and a very
small sample in an Irish study [18]. In addition, we have
not found a study with Latin American data of military
population in the first line of defense against COVID,
given that most of the evidence documented has focused
on first-line medical care [19-21]. Moreover, there does
not exist conclusive evidence about the potential factors
that influence the symptoms of depression and anxiety
such as being a male, older adult, military rank, having
any disease [12], excessive alcohol use [11], and the use of
masks during the COVID-19 pandemic [13].

Therefore, our study aimed to determine the preva-
lence and factors associated with depression and anxiety
symptoms in military personnel in Lambayeque, Peru.

Methods

Study design

We undertook an analytical cross-sectional design and
used the data of a survey responded by military person-
nel of the first line of defense against COVID-19 of the
region Lambayeque, Peru. The survey was distributed on
site, between November 02 and 09, 2021, in order to eval-
uate mental health during the context of the second wave
of the COVID-19 pandemic.

Population and sample

The study population included 820 military members
who worked actively during the health emergency due
to COVID-19 in the region of Lambayeque, Peru. Lam-
bayeque has shown a high seroprevalence [22] and mor-
tality levels [23] due to coronavirus.

We estimated a sample of 582 military personnel,
after using a 2.5% precision, 99% confidence level, 12.8%
expected prevalence, and 20% for potential missing data
or refusals. When we conducted the study, it was feasi-
ble to capture the participation of 86.6% (n=710) of the
population, a greater number than we had expected. A
snow-ball and convenience sampling was used to recruit
the participants.

We included military personnel that, at the moment
of requesting participation in the research, were work-
ing during the health emergency. Military members that
did not give their consent to participate in the study,
who were working remotely for having a high risk of
COVID-19, and those who were in quarantine for being
infected with coronavirus were excluded. Also, 95 mili-
tary personnel were excluded for not having completely
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filled out the PHQ-9 instrument (depression) and GAD-7
(anxiety).

Variables
Dependent variables
Depression, defined operatively as a score higher than
four points, obtained through the sum of the responses
of military personnel participating in the PHQ-9
questionnaire.

Anxiety, defined operatively as a score higher than four
points obtained through the sum of the responses of mili-
tary personnel participating in the GAD-7 questionnaire.

Independent variables

Regarding  sociodemographic  characteristics, we
obtained data on age in years, gender (female and male),
marital status (single, married, cohabiting, divorced), reli-
gion (none, Catholic, non-Catholic), children (no, yes),
frequent alcohol consumption (no, yes), previous dis-
eases (arterial hypertension, diabetes), body mass index
(underweight, overweight, type 1, 2, 3 obesity).

In regard to psychological characteristics, we obtained
the following information: personal and family history of
health problem (no, yes), report of having sought mental
health support due to the COVID-19 pandemic (no, yes),
report of having confidence in the government to manage
COVID-19 (no, yes), working time since the beginning of
the pandemic (1 to 6 months, 7 to 12 months, 13 to 18
months), food insecurity, measured through the question
Over the last four weeks, were you worried about not
having enough food at home?

Instruments

The instruments had seven sections that covered (1)
sociodemographic characteristics; (2) psychosocial char-
acteristics; (3) depression questionnaire (PHQ-9); anxiety
questionnaire (GAD-7); 5) insomnia questionnaire (ISI);
6) food insecurity questionnaire (HFIAS); 7) question-
naire of physical activity (I-PAQS); 8) Connor David-
son abbreviated questionnaire (CD-RISC); 9) Fear of
COVID-19 scale.

Depressive symptom questionnaire (PHQ-9) This
questionnaire is a self-administered scale, comprised of
nine items, which are directly related with depressive
symptoms during two weeks prior to the administration
of the scale. Each item is scored according to a Likert
scale that goes from 0 (never) to 3 (almost every day). The
scores of the PHQ-9 reflect five categories of the severity
of the depressive disorder: none (0—4 points), mild (5-9
points), moderate (10—14 points), moderately severe (15—
19 points), and severe (20-27 points) [24]. Regarding its
psychometric properties, it has 88% sensitivity and speci-
ficity when the PHQ-92>10; in addition, it has an ade-

Page 3 of 16

quate internal consistency (Cronbach’s alpha=89) [24].
This questionnaire was validated in Latin America such
as Peru; and it was used during the pandemic in diverse
studies [25] and in different populations such as interns of
human medicine [26].

Anxiety symptom questionnaire (GAD-7) The ques-
tionnaire that measures the presence of generalized
anxiety disorder is constituted by seven questions about
anxiety symptoms in the last two weeks, where each one
has a score from 0 to 3 points using the Likert scale. It has
a cut-off point of 10 points. By following this criterion,
we can identify four categories of anxiety severity: none
(0—4 points), mild (5-9 points), moderate (10—14 points),
and severe (15-21 points) [27]. It was validated in Latin
America and has obtained an optimal internal consistency
( Cronbach’s alpha=0.92). This instrument has been used
in Peruvian health personnel to explore anxiety during the
COVID-19 pandemic [19].

Insomnia questionnaire (ISI) It consists of seven items
that measure the perception of severity of insomnia
through the Likert scale from 0 to 4 points (for exam-
ple, 0O=none; 4=very severe), and the final score varies
between 0 and 28 points [28]. The total score is inter-
preted as follows: absence of clinical insomnia (0-7);
subclinical insomnia (8—14); moderate clinical insomnia
(15-21), and severe clinical insomnia (22—-28) [28]. It has
been validated in older adults [29] and Spanish-speaking
general population [30].

Questionnaire of food insecurity (HFIAS) It was
developed by the Agency for International Development
of the United States. The scale includes nine items that
correspond to questions about food in the last four weeks.
In the instructions of the instrument, respondents are
asked if they have experienced food insecurity in their
household in a determined period, along with the anxiety
they may have, the quality of food and insufficient intake
as well as the physical consequences. The answers about
food insecurity are classified as follows: food security
(question 1), mild food insecurity (questions 2 to 4), mod-
erate food insecurity (questions 5 or 6), and severe food
insecurity (questions 6 to 9) [31]. This questionnaire has
been adapted to Spanish by Coates in 2007, using the US
Household Food Security Survey Module (HFSSM) [32].
Likewise, it presents optimal internal consistency, cor-
roborated by Teh et al. (a=0.88) [33], Naja et al. (a=0.91)
[34], and Knueppel et al. (a=0.83-0.90) [35]. The Spanish
version of the instrument has been validated in the Peru-
vian population [36].

Physical activity questionnaire (IPAQ-S) It has nine
items and evaluates physical activity reported in the last
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seven days. This instrument allows a weighted estimate of
the total physical activity from the activities notified by
week. It evaluates three specific characteristics: intensity
(mild, moderate, or vigorous), frequency (measured in
days per week), and duration (hours a day) [37]. Physical
activity was categorized into low or inactive, moderate,
and high [38]. It has been validated in Spanish-speaking
populations and administered to Latin American popula-
tion [39].

Connor Davidson abbreviated questionnaire (abbrevi-
ated version of CD-RISC) It was used to evaluate resil-
ience. It has ten items and can be used as a reliable and
valid instrument. The original version has good proper-
ties: Cronbach’s alpha of 0.89 (general population) and a
test-retest reliability coefficient of 0.87 (people with gen-
eralized anxiety disorder (GAD) and post-traumatic stress
disorder (PTSD)) [40]. Resilience was evaluated through
a Likert scale with five options with a score which ranges
from zero to four. The higher the score, the higher the
resilience. In general, it shows excellent psychological
properties and permits an efficient measure of resilience
[41]. The present instrument was validated in Peruvian
population [42].

Fear of COVID-19 scale It has seven items and is reliable
and valid to assess fear of COVID-19 among general pop-
ulation, with a Cronbach’s alpha coefficient of 0.82 [43].
It uses a Likert scale from 1 to 5 points, which goes from
1 (strongly disagree) to 5 (strongly agree) and the total
scores range from 7 to 35 [44]. A study on the psychomet-
ric properties of the Spanish version of Fear of COVID-19
in a sample of Peruvian population demonstrated that this
short scale of fear of COVID-19 has an internal consis-
tency coefficient of 0.87, which shows adequate properties
of measurement both in reliability and validity [44].

Procedures

A questionnaire was designed in the REDCap data entry
system in order to guarantee optimal quality of registered
data. After obtaining the authorization of the comman-
dant of the military site located in Lambayeque-Peru,
a field team was constituted in order to go to the mili-
tary site and administer the instruments. We obtained
permission to attend the site in two shifts (morning and
afternoon), where all the population gathered in three
groups during November 02-09, 2021. Thoroughly, we
requested the compliance of the prevention measures
against COVID-19, especially the correct use of masks,
social distancing, and hand washing. In addition, social
distancing and the use of ventilated environments within
the military site was guaranteed to have the population of
interest gathered. The field team sent the questionnaire
link to the military supervisors who were in shift the days
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we administered the instruments. When the military per-
sonnel were gathered, the supervisors were in charge of
distributing virtually the instrument to all the sample,
through internal WhatsApp groups. First, we requested
the virtual filling out of their informed consent and then
the filling out of the self-administered questionnaires for
an average time of 20 min.

Analysis plan

The univariate analysis showed absolute and relative fre-
quencies of the categorical variables. For numerical vari-
ables, the distribution of the data has been evaluated in
each variable before selecting the appropriate measure of
central tendency. In cases where the data was normally
distributed, the mean and standard deviation was used as
the measure of central tendency. On the other hand, in
cases where the data does not follow a normal distribu-
tion, the median and 25th -75th percentile was used as
the measure of central tendency to avoid outliers affect-
ing the interpretation of the results.

For the bivariate analysis between the outcomes of
interest (depression and anxiety) and covariates, it was
useful to use the Chi-squared test after assessing the
assumption of expected frequencies.

Additionally, to explore the factors associated with
depression and anxiety, we used generalized linear mod-
els with Poisson family distribution, log-link function and
robust variances. We estimated prevalence ratios (PR) as
a measure of association along with confidence intervals
at 95% in the simple and multiple models. In the multiple
model, we only included the variables that were statisti-
cally significant (p<0.05) in the simple model. Interac-
tion and collinearity among the covariates of interest
were evaluated.

Ethical aspects

The protocol study was approved by the Ethics Com-
mittee of the Universidad San Martin de Porres (File
N°269-2021-CIEI-FMH-USMP). Informed consent was
obtained from the military members before participating
in the research. Confidentiality of military personnel was
preserved at all times, and their participation was volun-
tary, without any type of obligation by their superiors.

Results

Characteristics of the study population

We analyzed the data of 615 military personnel that par-
ticipated in the survey. Of them, 93.7% were male; the
median age was 22 years old, with the 25th and 75th per-
centiles being 19 and 32 years, respectively; 73.3% were
single; and 69.9% reported being Catholic. In addition,
5.6% were type 1 obese (the mean BMI was 24.68+3.35)
and 9.1% mentioned that they had arterial hyperten-
sion. Also, 4.2% informed that they had family history of
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mental health; and 8.0% affirmed that they had sought
for mental health due to the pandemic. Moreover, 19.2%
experienced fear of COVID-19 (the median score was
8, with the 25th and 75th percentiles being 7 and 14,
respectively); 3.0% suffered from moderate insomnia (the
median score for insomnia was 3, with the 25th and 75th
percentiles being 0 and 7, respectively); and 43.2% had
a high level of resilience (the mean resilience score was
22.18+14.96). Table 1.

Depression (PHQ-9) and anxiety (GAD-7) symptoms in
military personnel

The median score for anxiety symptoms was 0, with the
25th and 75th percentiles being 0 and 4, respectively.
The median score for depression symptoms was 1, with
the 25th and 75th percentiles being 0 and 6, respectively.
The prevalence of depression and anxiety symptoms
was 29.9% and 22%, respectively. According to the level
of severity, most of them presented with mild depres-
sive symptoms (19.1%) and anxiety symptoms (14.5%).
Table 1.

Factors associated with depression and anxiety symptoms
in the bivariate analysis

The bivariate analysis evidenced statistically significant
differences between depression and anxiety symptoms
and the variables of interest. Military personnel with a
high level of resilience had a lower frequency of depres-
sion symptoms (19% vs. 37.5%; p<0.001) and anxiety
symptoms (11.1 vs. 29.7%; p<0.001), in comparison with
military members with a low level of resilience. In addi-
tion, symptoms of depression frequency (56.4% vs. 22.9%;
p<0.001) and anxiety symptoms(56.4% vs. 13.0%) was
superior in military members with fear of COVID-19, in
comparison with those who reported no fear of COVID-
19. Military personnel with a high level of resilience had
a lower frequency of depression (100% vs. 17.7%) and
anxiety (100% vs. 10.6%), compared with those without
insomnia. Table 2.

Factors associated with depression and anxiety symptoms
in the simple and multiple regression model analysis

We found that married military members had a lower
prevalence of depression symptoms in comparison with
the single ones (PR: 0.63; 95% IC: 0.42-0.94). In addi-
tion, the prevalence of depression symptoms was higher
in military personnel that reported having a relative with
mental health problems (PR: 2.16; 95% IC: 1.52-3.08) and
those who had experienced food insecurity (PR: 1.48; 95%
IC: 1.16-1.89). Military personnel with insomnia and fear
of COVID-19 had 171% (PR: 2.71; 95% IC: 2.04-3.59)
and 48% (PR: 1.48; 95% IC: 1.15-1.91) higher prevalence
of depression symptoms, respectively, Additionally, hav-
ing a high level of resilience was associated with a lower
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prevalence of depression symptoms (PR: 0.65; 95% IC:
0.48-0.88). Table 3.

In regard to anxiety symptoms, working more than 18
months since the beginning of the COVID pandemic (PR:
0.52; 95% IC: 0.34-0.81) and a high level of resilience (PR:
0.50; 95% IC: 0.33—0.77) diminished the prevalence of
anxiety symptoms. On the other hand, the prevalence of
anxiety symptoms was 232% superior in military person-
nel with insomnia, in comparison with those who did not
have insomnia (PR: 3.32; 95% IC: 2.27-4.87). Addition-
ally, the military members with fear of COVID-19 had
143% higher prevalence of anxiety symptoms, in compari-
son with those who did not have that fear (PR: 2.43; 95%
IC: 1.73-3.40).

Discussion

Prevalence of depressive symptoms

Almost three out of ten participants (29.9%) had depres-
sive symptoms. Similarly, before the pandemic, the study
by Bareis and Mezuck identified that 24% of American
military members had depression [45]. Likewise, it was
similar to the results of a meta-analysis conducted by
Moradi et al., who reported a prevalence of depression
of 23% in active military forces [12]. However, this is
superior to what was found before the COVID-19 pan-
demic by Lopez et al. in Colombian military members,
as a prevalence of 8.8% was found [46]. This was similar
to Britton et al., as they found that the American partici-
pants with a background of military service had a preva-
lence of depression of 13%, in comparison with the ones
who did not have military activity [47]. That is superior to
what was reported during the pandemic by Caycho et al.
who found a prevalence value of 19.6% in Peruvian police
officers [48], and by Sudom and Lee, as they estimated
a 14.3% value of depression in Canadian soldiers [49].
However, it is inferior to what was described by Sapkota
et al. that informed 42.3% prevalence in active military
personnel before the pandemic [50]. Moreover, Smetana
et al. identified that the prevalence of depression in
American military members varied over the course of the
pandemic up to 40.4% [51], and Bond et al. with a preva-
lence value of 41.9% before COVID-19 in active Ameri-
can military personnel [52]. This result could be due to
the real risk of infection and the incontrollable fear of
death due to the pandemic [53] and for the different situ-
ations that the participants faced such as being away of
the family and being in quarantine [12].

Prevalence of anxiety symptoms

In the total sample, 22% had anxiety symptoms. This
is similar to what was reported by Stevelink et al. that
identified 21.9% of British military personnel informed
anxiety symptoms before the pandemic [54]. Neverthe-
less, that is superior to what was reported during the
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Table 1 Participant characteristics (n=615)
Characteristics N (%)
Age (years)* 22(19-32)
Gender

Female 39(6.3)

Male 576(93.7)
Marital status

Single 451(73.3)

Married 143(23.3)

Cohabiting 13(2.1)

Divorced 8(1.3)
Religion

None 90( 14.6)

Catholic 430(69.9)

Non-Catholic 95(15.5)
Having children 169(27.5)
Alcoholism 107(17.4)
Smoking 40(6.5)
Comorbidity

Hypertension 56(9.1)

Diabetes 11(1.8)
BMI (numerical)** 24.68+335
BMI (categorized)

Underweight 9(1.3)

Normal 400(57.7)

Overweight 239(34.5)

Obesity Type 1 39(5.6)

Obesity Type 2 5(0.7)

Obesity Type 3 1(0.1)
Personal mental health history 7(1.0)
Family mental health history 26(4.2)
Seeking mental health support 49(8.0)
Trust in the government to manage COVID-19

Yes 334(54.3)

No 281(45.7)
Working time

1 to 6 months 154(25.6)

7 to 12 months 100( 16.6)

13 to18 months 128( 21.3)

19 months or more 19(36.4)
Food insecurity

No 316(51.4)

Yes 299(48.6)
Insomnia (numerical)* 3(0-7)
Insomnia (categorized)

Absence of clinical insomnia 436(77.0)

Subclinical insomnia 104(18.4)

Moderate clinical insomnia 17(3.0)

Severe clinical insomnia 9(1.6)
Level of physical activity

Low 64(104)

Moderate 39(6.3)

High 512(83.3)
Resilience (numerical)** 22.18+14.96

Resilience (categorized)
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Table 1 (continued)

Characteristics N (%)
Low 333(56.8)
High 253(43.2)

Fear of COVID-19 (numerical)* 8(7-14)

Fear of COVID-19 (categorized)

No 424(80.8)
Yes 101(19.2)

Anxiety symptoms (numerical)* 0(0-4)

Anxiety symptoms (categorized)

No anxiety 464(78.0)
Mild 86(14.5)
Moderate 30(5.0)
Severe 15(2.5)

Depression symptoms (numerical)* 1 (0-6)

Depression symptoms (categorized)

None 423(70.2)
Mild 115(19.1)
Moderate 45(7.5)
Moderate-severe 12(2.0)
Severe 8(1.3)

*Median (percentile 25th - percentile 75th)
**Mean tstandard deviation

pandemic by Caycho et al,, who found a prevalence of
17.3% in Peruvian police officers [48], and to what was
described by Finnegan and Randles that reported a 15%
prevalence among British military veterans [55]. In addi-
tion, it differs from what was found by Sudom and Lee
in a study conducted at the beginning of the pandemic,
in which a lower prevalence was found (14.5%) [49].
Moreover, Kessler et al. reported a prevalence of 5.7%
among American military personnel before the pandemic
[56]. This result could be due to the risk of infection, the
unpredictability of virus dissemination and uncertainty
of everyday life [53]. It also could be due to the fact that
during the pandemic they performed their activities with
limited resources (inadequate protective equipment)
and they were exposed to a higher risk of contagion of
the disease, which led to stress increase [48] and, hence,
anxiety. Additionally, the prevalence of depressive symp-
toms could be explained by pre-pandemic factors (low
economic level, educational level, and psychiatric his-
tory) and post-pandemic factors (the level of resilience
and social support) [57]. Situations that could fluctuate in
the course of the pandemic and that impacted each of the
disorders.

Factors associated with depression

Being married reduced depression prevalence. This is
similar to what was reported by Britton et al., who iden-
tified that military personnel who lived with their part-
ners had a lower risk of depression [47]. In addition, it
is consistent with what was reported by Smertana et al.,
who demonstrated that single people had up to 76.8%

of depression prevalence [51]. Sudon and Lee reported
that not having children, as single couples or not mar-
ried had negative effects on mental health (depression)
[49]. Nevertheless, it differs from what was found by
Bulloch et al. who identified that depression was lower in
widows, divorced, and separated people [58]. This find-
ing could be explained by the associations between the
variables showed variations according to the age group of
the people. In addition, there is a relationship in regard
to economic resources as married people had fewer eco-
nomic problems than the single ones; this fact lead to
better mental wellbeing [59]. Moreover, it was identified
that an adequate family functioning through expressive-
ness, relationships, cohesion, and life events related with
family are associated with a lower risk of PTSD [60]; we
can highlight that family functioning was not measured
in this study.

The participants that reported having a family member
with mental health problems had 116% higher prevalence
of depression. This result is similar to what was reported
by Colvin et al., who found a 2.2 times higher probability
for those people who had family history of depression in
comparison with those without family history (OR=2.24,
95% CI:1.17-4.29, p=0.02). We can highlight that this
study was conducted in a different population and con-
text [61]. This finding could be explained because a rela-
tive with a previous mental health history produces a
negative impact on the mental sphere of family members,
particularly in regard to depression [62]. The found rela-
tionship could also be explained by predisposing neuro-
biological factors that might be inherited for depression
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Table 2 Factors associated with depression and anxiety symptoms in military personnel on the first-line of defense against
COVID-19, bivariate analysis

Variables Depression symptoms p* Anxiety symptoms p*
No (n=423) Yes (n=180) No (n=464) Yes (n=131)
n(%) n(%) n(%) n(%)
Age (years)*** 22(19-33) 22(19-29.5) 0.394** 22(19-32) 23(19-30) 0.846**
Gender 0.552 0976
Female 29(74.4) 10(25.6) 28(77.8) 8(22.2)
Male 394(69.9) 170(30.1) 436(78.0) 123(22.0)
Marital status 0.039 0.108
Single 297(67.0) 146(33.0) 333(76.4) 103(23.6)
Married 111(79.9) 28(20.1) 117(84.8) 21(15.2)
Cohabiting 9(69.2) 4(30.8) 9(69.2) 4(30.8)
Divorced 6(75.0) 2(25.0) 5(62.5) 3(37.5)
Religion 0518 0.494
None 60(68.2) 28(31.8) 66(75.9) 21(24.1)
Catholic 301(71.5) 120(28.5) 329(79.3) 86(20.7)
Non-Catholic 62(66.0) 32(34.0) 69(74.2) 24(25.8)
Having children 124(74.7) 42(25.3) 0132 130(79.8) 33(20.3) 0.522
Alcoholism 67(64.4) 37(35.6) 0.161 74(73.3) 27(26.7) 0.209
Smoking 19(50.0) 19(50.0) 0.005 20(52.6) 18(47.4) <0.001
Comorbidity
Hypertension 36(65.5) 19(34.6) 0425 39(70.9) 16(29.1) 0.184
Diabetes 6(54.6) 5(45.5) 0.254 7(63.6) 4(36.4) 0.246
BMI (categorized) 0.546 0.674
Underweight/normal 246(69.1) 110(30.9) 273(77.8) 78(22.2)
Overweight 145(73.2) 53(26.8) 157(80.1) 39(19.9)
Obesity 27(67.5) 13(32.5) 29(74.4) 10(25.6)
Personal mental health history 0.016 0.024
No 421(70.6) 175(29.4) 461(784) 127(21.6)
Yes 2(28.6) 5(714) 3(429) 4(57.1)
Family mental health history <0.001 0.007
No 416(72.0) 162(28.0) 450(79.0) 120(21.1)
Yes 7(28.0) 18(72.0) 14(56.0) 11(44.0)
Seeking mental health support 0.227 0.107
No 393(70.8) 162(29.2) 431(78.8) 116(21.2)
Yes 30(62.5) 18(37.5) 33(68.8) 15(31.3)
Trust in the government to manage COVID-19 0.051 0.064
Yes 241(73.5) 87(26.5) 262(80.9) 62(19.1)
No 182(66.2) 93(33.8) 202(74.5) 69(25.5)
Working time <0.001 <0.001
1to 6 months 101(67.3) 49(32.7) 114(76.5) 35(23.5)
7 to 12 months 64(65.3) 34(34.7) 68(69.4) 30(30.6)
13 to 18 months 74(58.3) 53(41.7) 84(67.2) 41(32.8)
19 months or more 174(81.3) 40(18.7) 188(89.5) 22(10.5)
Food insecurity 0.001 0.145
No 236(76.4) 73(23.6) 246(80.4) 60( 19.6)
Yes 187(63.6) 107(36.4) 218(75.4) 71(24.6)
Insomnia <0.001 <0.001
Absence of clinical insomnia 359(82.3) 77(17.7) 390(89.5) 46(10.6)
Subclinical insomnia 36(34.6) 68(654) 49(47.1) 55(52.9)
Moderate clinical insomnia 4(235) 13(76.5) 5(29.4) 12(70.6)
Severe clinical insomnia 0(0.0) 9( 100.0) 0(0.0) 9( 100.0)
Level of physical activity 0517 0.128

Low 41(64.1) 23(35.9) 44(68.8) 20(31.3)
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Table 2 (continued)
Variables Depression symptoms p* Anxiety symptoms p*
No (n=423) Yes (n=180) No (n=464) Yes (n=131)
n(%) n(%) n(%) n(%)
Moderate 27(69.2) 12(30.8) 29(74.4) 10(25.6)
High 355(71.0) 145(29.0) 391(79.5) 101(20.5)
Resilience <0.001 <0.001
Low 208(62.5) 125(37.5) 234(70.3) 99(29.7)
High 205(81.0) 48(19.0) 225(88.9) 28(11.1)
Fear of COVID-19 <0.001 <0.001
No 327(77.1) 97(22.9) 369(87.0) 55(13.0)
Yes 44(43.6) 57(56.4) 44(43.6) 57(56.4)

*P-value of categorical variables calculated with the Chi-squared test

** P-value of categorical/numerical variables calculated with the U test (Mann-Whitney)

*** Median - interquartile range

[63]. The significant evidence shows that people with
family history of depression had smaller prefrontal cortex
and hippocampal volumes as well as thinner gray matter
in extensive areas of the right hemisphere, in compari-
son with subjects without first-degree family history of
depression [64].

Food insecurity (FI) increased the prevalence of depres-
sion by 48%. This is similar to Cohen et al., who found
that military veterans from the USA with food insecurity
had a prevalence of 36.2% of having a diagnosis of depres-
sion during the pre-pandemic context [65]. Similarly,
Brostow et al., reported a significant positive association
between FI and depression in military veterans from the
USA [66]. In addition, Wang et al. reported a positive
association between FI and depression in military veter-
ans (AOR=3.00, 95% CI: 2.60-3.46); it is important to
highlight that this study was not conducted in the context
of the COVID-19 pandemic [67]. Nevertheless, a bidirec-
tional relationship has been evidenced according to some
studies [68]. FI behaves as a confounding variable because
its association with mental health disorders is large.
[69-71] FI in our country is of great importance due to
its high prevalence during the context of the pandemic
with 37.1% in the general population. [71], in addition, FI
has been shown to predispose to a 257% and 253% risk
of anxiety and depression, respectively. [69].According to
scientific evidence, FI is associated with mental disorders
such as depression and also increases the appearance of
its symptoms. This occurs due the fact that FI can affect
nutritional status and cause psychological suffering due
to the incapacity to feed themselves or their families; in
addition, intake deficiency as a result of food insecurity
can affect negatively brain functioning and compromise
cognition and emotions [72].

Having insomnia increased the prevalence of depres-
sion by 171%. This is similar to what was reported by
Sudom and Lee, who found that enough sleep as a

healthy behavior reduced (OR=0.34; 95% CI: 0.30—-0.38)
the probability of having depression in Canadian military
members during the pandemic [49]. Similarly, a pre-pan-
demic study identified that the different characteristics of
insomnia (prolonged sleep latency, low sleep efficiency
and short sleep duration) were associated with a higher
frequency of depressive symptoms [73]. Moreover, it is
consistent with what was described by Choi et al., who
found that those who had insomnia symptoms reported
more depressive symptoms (64.7%) before the pandemic
in Korea [74], which evidences that insomnia is associ-
ated with physiological aspects of depression such as
appetite, suicide and psychomotor symptoms [75]. This
association could be explained by the deficiency of glu-
tamate, which plays an important role in depression and
sleep regulation, and the reduction of melatonin in addi-
tion to cataloguing insomnia as a modifiable factor for
insomnia development [76].

The participants with a high level of resilience
decreases depression prevalence by 35%. This result is
similar to what was reported by Valladares et al., who
found that having a high level of resilience was associ-
ated, in an independent form, with a lower frequency of
depression symptoms (PR=0.53; 95% IC=0.42-0.68) in
general population of Peru during the pandemic [77]. In
addition, Mitchell et al. identified that high levels of resil-
ience led to a lower level of depression in Irish people
during the pandemic [18]. Bartone and Homish identified
that military veterans with resilience patterns with the
use of avoidance coping strategies developed lower levels
of depression [78]. To et al., identified that resilience had
a positive significant association with depression in Aus-
tralia during the pandemic [79]. However, it differs from
Karasar y Canli’s study, who found a medium and nega-
tive correlation between resilience and depression during
the COVID-19 pandemic in Turkey [80]. The associa-
tion found could be explained because resilience through
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indicators such as life satisfaction, subjective wellbeing
and hope reduces the prevalence of depressive symptoms
[81].

Fear of COVID was associated with a 48% higher
depression prevalence. This is similar to what was
reported by Yuan et al. in their meta-analysis, in which
it was identified that having great concern due to the
pandemic aggravated the symptoms of depression. We
can highlight that the study focused on general popula-
tion [82]. In relation to this association, we did not find
another similar study. This finding could be explained
by uncertainty, information overload, and isolation as a
product of the pandemic [83]. In addition, there could
be hypersensitivity of the fear network such as increased
amygdala and decreased hippocampal volume as driv-
ers of the development of depression [84]. However, this
association of variables is not well documented.

Factors associated with anxiety

Having worked for 19 months on the first line of defense
against COVID-19 represented a 48% reduction in the
prevalence of anxiety. We did not find studies with simi-
lar results. This is contrary to what was reported by Yun
et al., who reported that health personnel (who were on
the first line) had a higher level of anxiety (35.9%, 95%
CIL: 31.5-40.3), in comparison with other populations
included in that study [82]. Also, it differs from what was
described by Magnavita et al. in general population, who
proved that the time of service would lead to a higher
level of depression, given that the symptoms of depres-
sion increased from 49.9 to 62.5% in the first and second
wave, respectively [85]. This finding could be explained
due to the fact that during the pandemic the people who
were on the first line such as health personnel, military
personnel, among others, were under higher levels of
stress, but had a good management of knowledge and
coping strategies to help alleviate mental health problems
such as anxiety [82]. Another probable explanation for
the fact that military personnel with more time of ser-
vice on the first line of defense against COVID reported a
lower level of frequency of anxiety symptoms is that they
could be more adapted to health emergency situations, in
contrast with the military personnel who were recently
beginning their work against COVID.

The prevalence of anxiety increased by 232% in partici-
pants with insomnia. This is similar to what was reported
by Sudom and Lee, who identified that sleeping enough
was associated with a lower probability (OR:0.35) of
having anxiety [49]. Bello et al. demonstrated, through
a meta-analysis, that chronic and/or existent comor-
bidities such as insomnia behaved as main predictors of
anxiety in general population [86]. The probable explana-
tion for this association could be due to a physiopatho-
logical mechanism of cortisol shared by both disorders.
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People with anxiety exhibit a blunted cortisol awaken-
ing response and higher total cortisol production, just
as people with sleep disturbance (insomnia) have dys-
regulated diurnal cortisol. Therefore, over time, the sub-
sequent effects of dysregulated cortisol can mediate in
the relationship between the symptoms of anxiety and
insomnia [87]. In addition, people with insomnia usually
worry excessively due to their sleep and consequences
of sleep deprivation, because of this concern, this would
cause an extreme state of anxiety [88].

Having a high level of resilience reduced the prevalence
of anxiety by half. This is similar to what was reported by
Ran et al. in general population during the first wave of
the pandemic in China, as these authors found a positive
correlation between a high level of resilience and anxi-
ety [89]. Similarly, To et al. reported a positive significant
association between resilience and anxiety during the
pandemic in Australian general population [79]. Skalsi et
al. reported that the correlation between resilience and
anxiety is mediated by persistent thinking about COVID-
19 in Polish adult general population [90] and concluded
that resilience acts by mitigating the development of a
mental disease. Ligeza et al. identified that among mem-
bers of the U.S. National Guard, resilience is a protec-
tive factor against the development of anxiety during the
pandemic [91]. This association could be due to the fact
that higher levels of resilience through greater access to
resources and greater family support condition the devel-
opment of positive emotions and greater social adaptabil-
ity [53], situations that decrease anxiety.

Fear of COVID-19 increased the prevalence of anxiety
by 143%. This is similar to what was reported by Kalin,
who showed that fear of contracting COVID-19, becom-
ing seriously ill and dying, predisposed the development
of anxiety in the general US population [92]. This is simi-
lar to what was reported by the meta-analysis of Yuan
et al., who identified that having great concern about
the pandemic aggravated anxiety symptoms in the gen-
eral population [82]. This finding could be explained by
evidence of the existence of the fear network, where the
amygdala plays the most important role in as a response
to the threat that subsequently leads to the development
of anxiety [84]. However, this association of variables is
not well documented.

Implications of the findings for mental health

These preliminary results will be useful for the imple-
mentation and improvement of mental health problems
in military departments due to the fact that during the
pandemic many limitations were evidenced such as little
accessibility to hospitals due to the increase in COVID-
19 cases. In addition, this population performs high-risk
operations in response to emergencies and disasters [9];
therefore, preserving good mental health is essential in
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this work group by implementing a contingency plan for
future natural disasters or pandemics. It is also impor-
tant to establish an adequate mental health monitoring
in order to avoid the persistence of depressive or anxi-
ety symptoms, or the worsening of their situation which
could lead to suicidal ideation or attempts, among others.

Limitations and strengths

Our study has some limitations. First, selection bias, due
to the fact that we used non-probability snowball sam-
pling. Our findings are considered preliminary and future
studies should improve the sampling of the study popu-
lation. In addition, the cross-sectional design does not
allow the identification of causal relationships between
the study variables. Some confounding variables were
not measured such as compliance with public health
guidelines (use of masks and face shield, frequent hand
washing, avoiding crowded meetings, among others)
[13], knowing whether the participants had at any time
a positive PCR test or antigen for SARS-CoV-2 [51], and
military rank [18]. Another limitation is that the non-
probabilistic sampling method limits the inference of the
data. Despite these limitations, this study provides novel
information with the use of validated instruments to
elicit a variety of characteristics that may trigger mental
problems. Also, we were unable to consider among the
exclusion criteria those persons with a previous diagno-
sis of a mental health disorder or substance abuse. The
strengths of our study lie in the sample size, the instru-
ments used that can be administered through an inter-
view or be self-administered; and also, to our knowledge,
it is the first study conducted in military personnel dur-
ing COVID-19 that assesses symptoms of depression
and anxiety. Our findings are relevant because they pro-
vide the necessary information to build the foundations
for the development of additional and better designed
research, which will finally promote the design of effec-
tive preventive and protective strategies for military
population, who are a fundamental part of the state in the
face of any eventuality.

Conclusions

We found a symptomatology prevalence of 29.9% for
depression and 22% for anxiety. In regard to the attenu-
ating factors of depression, these were being married
and having resilience; and having a relative with mental
health problems, food insecurity, insomnia, and fear of
COVID-19 were found among the aggravating factors.
Finally, anxiety increased through working time, insom-
nia, and fear of COVID-19.
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