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Abstract

BACKGROUND: The Coronavirus pandemic has disrupted health systems across the world and led to major shifts in individual
behavior by forcing people into isolation in home settings. Its rapid spread has overwhelmed populations in all corners of Latin-
American countries resulting in individual psychological reactions that may aggravate the health crisis.

OBJECTIVE: This study reports on demographics, self-reported psychological disturbance and associated coping styles during
the COVID-19 pandemic for the Peruvian population.

METHODS: This cross-sectional study uses an online survey with snowball sampling that was conducted after the state of
emergency was declared in Pert (on April 2"9). The General Health Questionnaire (GHQ-28) was used to identify somatic
symptoms, incidence of anxiety/ insomnia, social dysfunction and depression and the Coping Strategy Questionnaire (COPE-
28) mapped personal strategies to address recent stress.

RESULTS: 434 self-selected participants ranging in age from 18 to 68 years old (ME =33.87) completed the survey. The majority
of participants were women (61.3%), aged between 18 and 28 (41.7%), well-educated (>=85.0 %), Peruvian (94.2%), employed
(57.4%) and single (71.20 %). 40.8% reported psychological problems, expressing fear of coronavirus infection (71.43%).
Regression analysis shows that women developed more somatic symptoms (p<0.001%, C.I: -2.75 t0 -.99) and greater
anxiety/insomnia (p=0.00%, C.I: -2.98 to 0.84) than men. Depression and social dysfunction were equally likely at any age.
Educational status was protective against developing psychological disorders (p<0.05). While active responses (acceptance
and social support) are scarcely used by individuals with psychological problems; passive strategies (such as denial, self-
distraction, self-blame, disconnection, and emotional discharge) are more commonly reported.

CONCLUSION: This study provides a better understanding of psychological disorders occurring during the COVID-19 pandemic
in the Peruvian population. About half of the respondents reported psychological disturbance and poor coping responses. This
evidence informs the need for broader promotional health policies focused on strengthening individual’s active strategies to
improve mental health, especially in underprivileged groups during and after the COVID-19 pandemic.

1. Background

To date (June 10™, 2020), more than 400,000 deaths worldwide have been attributed to the coronavirus (1). Despite the
deployment of several public health strategies to prevent continued transmission of the virus at the global level (1-3), the
subjective perception of risk within the population represents a latent threat that may potentially trigger a wide variety of
individual behavioral and emotional responses. Therefore, during this pandemic complex morbidities are highly likely to occur
(4-6) and recent research has found a significant association between the current COVID-19 pandemic and the emergence of
mental disorders (7-9).

Early reports from multiple studies during the epidemic phase in China confirm moderate to severe psychological impact,
described as severe states of distress and deteriorated general health self-assessments in numerous samples in China (10-13).
In a cross-sectional nation-wide study, with nearly 52 730 participants, psychological distress was identified among the one-
third of the sample (35%) (11). Another study performed in Australia including 5070 participants drawn randomly from the
general population, 78% of respondents had worsened their mental conditions since the beginning of the quarantine; this study
found that vulnerable groups comprising those unemployed, student, retired and stay-at-home parents were highly susceptible
to develop depression (14). Other studies have reported the emergence of emotionally disturbance patterns (15), anxiety
disorders, depression, sleep problems, (8—10), and increased risk behaviors, such as substance use and smoking (14,16). As
financial instability resulting from job loss and massive social isolation became more prevalent, these clinical conditions
worsen their status (16).

Considering that coping mechanisms are multifaceted in the face of stress (17), a strong link has been demonstrated between
physical health, psychological well-being, and the use of active coping styles (18).
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Prior studies that have documented pandemics and its impact on the psychological health (19,20) also reflect on the role of
coping strategies to face life-threatening circumstances. For instance, Li et al. analyzed the emotional and cognitive responses
published in the Chinese social network Weibo, whose results revealed an intensification of negative emotions (anxiety,
depression and indignation) and coping behaviors mostly related to increased leisure activity and religion-based responses (9).
In this context, the starting point of our research is the conceptual analysis given by Lazarus, who explains the stress
mechanism suggesting two types of responses (17). While some individuals may proactively explore options for assistance,
others remain in the space of their own loneliness, worsening the burden of their iliness. Both either passive or active behavior-
related strategies would predict the evolution of disease symptoms. Thus, there is a critical demand to identify coping
mechanisms to reduce the risk of coronavirus spreading within the population.

What is worth noting from previous reports is that, global pandemics tend to create confusion, sense of urgency, fear and
perplexity, which may threaten emotional stability of entire families (21-23), lead alarmingly to some sort of "collective hysteria'
(24) and to increased perceived health vulnerability during quarantine due to the unknown nature of the disease and its
treatment (25). Together these reports demonstrate the possible emergence of mental problems in general population, along
with unadjusted behaviors as suggested from previous pandemics (26).

This project provides valuable evidence on how the ongoing pandemic impacts psychological health in the general population.
It is worth mentioning the limited studies capturing the perspective directly from the affected population and their mental health
during global crises, data is particularly scarce in Latin American context. There is an increased susceptibility to develop
disease (23,27,28) within the poorest and most vulnerable groups in society due to lack of coping response and poor awareness
and control measures (10). This justifies the urgent need to better understand the mental health problems caused by
unexpected events such as the COVID-19 pandemic in the Spanish-speaking community.

Particularly, Peru has been significantly affected by the COVID-19 pandemic, causing significant national alarm (29). Although
exposure to the virus outbreak has already been shown to be related to adverse effects, the role of coping strategies that
regulate emotional responses to stressing situations is discussed (17). Therefore, this study aims at investigating
psychological health and how it is linked to the deployment of active or passive coping strategies in the general population
exposed to the COVID-19 pandemic.

2. Methods

Participants and procedures

Data from 434 individuals of the general population living in Peru were used. Furthermore, to determine the estimated sampling
size, G-power statistic were used with a confidence interval of 0.10 and error range of 15%. We selected a cross-sectional survey
design to examine the population’s psychological responses during the COVID-19 pandemic.

Procedure

Given the pandemic, public government restricted physical interaction, then anonymous online forms were disseminated to
likely participants through Peruvian, health and wellbeing- related social networks (“salud y bienestar Peru”, “Ministerio de salud
Peru”, “Comunidad de salud”, Peru) using a snowball sampling strategy. Participants completed the survey on a voluntary basis
via their smartphones or desktops during March-April. Completing the survey took about 40 minutes. To recruit individuals,
researchers considered only people living in Peru, able to provide informed consent (=18 years), no monetary compensation
was given for completing the questionnaire. The study protocol was approved by the ethics committee of “Catolica de Santa
Maria” University (ref. no. 167-2020). The instruments were considered valid when fully completed; participants under 18 years
old and those whose responses were biased by acquiescence or social desirability were excluded, based on the questionnaire's

protocol.

2.1 General Health Questionnaire- Goldberg (GHQ-28)
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The survey comprised the (GHQ-28) Questionnaire, a population-based, self-administered tool for screening mental disorders.
Participants were asked about symptoms and/or discomfort they had experienced recently (in recent weeks) during the
coronavirus pandemic. Each item is scored based on a 4-point scale containing 4 subscales of depression, anxiety, social
dysfunction, and physical symptoms, ranging from “better/healthier than normal” option, through a “same as usual” and a
“worse/more than usual” to a “much worse/more than usual” option (30).

The instrument has already been validated in spanish-speaking countries with adaptations for Latin American countries (31),
alongside being reported in multiple Spaniard studies (32,33). Reliability analysis by internal consistency was determined for
this study by using the Mc Donald's Omega Coefficient (34) with acceptable values for the depression subscale (w = 0.834;
IC95% = 0.818-0.851); anxiety/insomnia subscale (w = 0.908; 1C95% = 0.895-0.921); social dysfunction subscale (w = 0.796;
IC95% = 0.766-0.825) and the physical symptoms subscale (w = 0.890; IC95% = 0.874-0.906). The presence of psychological
problems was identified with a cut-off point 23/24 (44).

2.2 Coping Estrategies Questionnaire (COPE-28)

The survey also included the (COPE-28) Brief version (28 items), which measures behaviors and cognitive responses to
stressors related to COVID-19. We used the Spanish version (35), which has 14 subscales (asking about self-distraction, active
coping, denial, substance use, use of emotional support, use of instrumental support, behavioral disengagement, relief, positive
reframing, planning, humor, acceptance, religion, self-blame). The tool identified active and passive strategies asking 4-point
values (1: "I haven't been doing this at all"; 4 "I've been doing this a lot") (36).

Greater values indicate higher strategies to deal with stress. The COPE -28 has been shown to have good validity and reliability
in many Spaniard studies (13,35) and has been validated in Peru (37,38). In our sample, the questionnaire had good reliability,
it was determined by using the Mc Donald Omega's model w = 0.858 (IC=95%, 0.838-0.876) indicating high internal
consistency for active coping subscales (w = 0.714; IC95% = 0.675-0.753 and passive coping subscales (w = 0.747;1C95% =
0.712-0.781).

2.3 Data analysis

Respondents were asked to identify categorically key demographic information, which is subsequently analyzed using Stata
Statistical Software 15.0 for Windows (39) as proportions. Linear regression was used to calculate whether there were
univariate associations between sociodemographic data, the GHQ scale and COPE-28 questionnaire.

To establish the relationship between psychological health and both active and passive coping strategies, structural equation
models (SEM) were used. Path analysis (40) was done with comparative adjustment index (CFI), with values = .90 (41) the root
mean square error of approach (RMSEA), with values < .80 (42) and the goodness-of-fit Index (GFI >.8 or >.9) was used to
evaluate how well the models fit (43). From the correlations, the final model was elaborated with path analysis, using the data
on participants who presented with psychological problems to determine the active and passive coping strategies most
frequently used within this group.

3. Results
3.1 Participant characteristics (table 1)

Table 1. Association between socio-demographic variables and indicators of general health status at covid-19
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Variables N (%)
Somatic symptom Anxiety/Insomnia Social Disfunction Severe Depression
R- ) R? (AR?) P-value R2 (AR?) P-value R? (AR?) P-value
Squared Adjusted (95% CI) (95% CI) (95% CI)
R- P-value
Squared (95% CI)
R? (AR?)
Gender
168 0.039 0.0368 Reference 0.028 0.026 Reference 0.001 -0.002 Reference 0.005 0.005 Reference
Men (38.7)
266 0.00*(-2.75 0.00%(-2.98 0.59 (-1.04 to 0.15 (-1.32 to
Women (61.3) to -.99) to 0.84) 0.59) 0.20)
Age
181 Reference Reference Reference Reference
18-28 41.7)
124 0.013 0.004 -0.34 (-1.57 0.022 0.013 0.02* (-2.73 0.034 0.025 0.05*(-1.89 0.00%(-2.21
29-38 (28.6) to 0.54) to -0.19) to 0.01) to -0.43)
51 0.94 (-1.39 to 0.45 (-1.07 to 0.23 (-2.08 to 0.04*(-2.47
39-48 (11.8) 1.49) 2.39) 0.50) 0.042 0.033 to0-0.06)
54 0.74 (-1.17 to 0.24 (-2.70 to 0.03*(-2.61 0.00*%(-3.10
49 -58 (12.4) 1.64) 0.67) to -0.08) to -0.74)
24 0.04*(-4.06 0.08 (-4.45 to 0.00*(-4.88 0.00*(-4.01
59 - 68 (5.5) to -0.13) 0.28) to -1.34) to -0.70)
Education level
High school 64 Reference Reference Reference Reference
(14.75)
College 174 0.876 0.875 0.001* 0.502 0.489 0.006* 0.312 0.307 0.001%* 0.236 0.231 0.001*
(40.09) (2.55 to 3.48) (0.47 to 2.74) (1.01 to 3.01) (1.01 to 3.01)
Bachelor 116 0.001* 0.001* 0.001* 0.001*
(26.73) (6.83 to 7.82) (5.24 to 7.66) (3.88t0 6.01) (3.88 to 6.01)
Postgraduate 80 0.001* 0.001* 0.001* 0.001*
(18.43) (12.6 to 13.7) (9.87 to 12.5) (5.82t0 8.13) (5.8210 8.13)
Nationality
Peruvian 409 0.001 -0.001 0.001 -0.002 0.000 -0.002 0.007 0.005
(94.2) Reference Reference Reference Reference
Foreign 25 0.51(-1.24 to 0.66 (-1.75 to 0.67 (-1.34 to 0.07 (-0.13 to
(5.8) 2.50) 2.78) 2.06) 3.05
Work
No 185 0.000 -0.002 Reference 0.000 -0.002 Reference 0.000 -0.002 Referencia 0.005 0.003 Referencia
(42.6)
Yes 249 0.93 (-0.84 to 0.92 (-1.12 to 0.91 (-0.85 to 0.14 (-1.32 to
(57.4) 0.92) 1.01) 0.76) 0.19)
Marital status
Co-habitant 19 0.004 -0.003 Reference Reference Reference Reference
(4.38)
Single 309 0.44 (-1.31 to 0.97 (-2.64 to 0.34 (-1.01 to 0.80 (-2.07 to
(71.20) 2.98) 2.54) 2.89) 1.60)
Married 98 0.77 (-1.94 to 0.76 (-2.32 to 0.46 (-1.28 to 0.70 (-2.32 to
(22.58) 2.61) 0.005 -0.003 3.18) 0.003 -0.004 2.85) 0.006 -0.001 1.56)
Widower
8 0.95 (-3.94 to 0.33 (-6.90 to 0.97 (-3.42 to 0.12 (-5.61 to
(1.84) 3.71) 2.35) 3.55) 0.92)
Fear of
coronavirus
(family)
No 124 0.005 0.002 Reference 0.003 0.001 Reference 0.001 -0.002 Reference 0.001 -0.001 Reference
(28.57)
Yes 310 0.16 (-1.66 to 0.27 (-1.81 to 0.62 (-1.09 to 0.53 (-1.09 to
(71.43) 0.27) 0.51) 0.66) 0.56)
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Product

Concern

Little or 211 0.009 0.004 Reference 0.004 -0.001 Reference 0.006 0.001 Reference 0.003 -0.002 Reference

nothing (48.62)

Moderated 207 0.05*%(-1.77 0.38 (-1.55 to 0.21 (-1.32 to 0.25 (-1.20 to
(47.70) to -0.001) 0.59) 0.29) 0.31)

Severe 16 0.77 (-2.69 to 0.30 (-4.35 to 0.22 (-3.47 to 0.69 (-2.41 to
(3.69) 2.004) 1.33) 0.81) 1.61)

Cause of

concern

Children and 44 Reference Reference Reference Reference

family care (10.14)

Domestic 18 0.69 (-3.05 to 0.38 (-1.69 to 0.10 (-0.38 to 0.72 (-1.77 to

work (4.15) 2.04) 4.45) 4.24) 2.58)

Social 169 0.82 (-1.73 to 0.60 (-1.31 to 0.48 (-0.89 to 0.49 (-0.85 to

isolation (38.94) 0.003 -0.009 1.36) 0.009 -0.003 2.41) 0.009 -0.003 1.90) 0.005 -0.006 1.78)

Not being 121 0.73 (-1.88 to 0.23 (-0.74 to 0.84 (-1.31 to 0.68 (-1.08 to

able to work  (27.88) 1.32) 3.12) 1.60) 1.65)

Working

without 16 0.76 (-3.07 to 0.86 (-3.48 to 0.61 (-1.78 to 0.99 (-2.27 to

family (3.69) 2.24) 2.93) 3.04) 2.26)

Teleworking 66 0.33 (-2.65 to 0.91 (-2.27 to 0.91 (-1.52 to 0.68 (-1.83 to
(15.21) 0.89) 2.01) 1.70) 1.19)

*p < 0.05; % p < 0.01; ¥** p < 0.001.

From the 450 respondents who completed the survey, only 434 (38.7% males and 61.3% females) were recruited into the study
with a response rate of 100% (table 1). The mean age of participants was 33.87 + 12.6, whose age range from 18 to 68 years
old coming from 16 departments of Pert. The majority were well-educated (>=85.0 %), Peruvian (94.2%), employed (57.4%) and
single (71.20 %).

Regarding social factors, a great number were afraid of contracting coronavirus (71.43%), 47.7% were worried about limited
access to cleaning products, and 38.94% about social distancing, followed by 27.88% worried about not being able to work.
Regarding employment, 42,6% were not working due to quarantine period, and 40.09% were university students.

3.3 General health status based on socio-economic profile (table 1)

The sample adjusts to a normal distribution (x1.5 threshold) (45) where 40.8% (n=177) of respondents reported psychological
disorders in contrast to non-cases (59.2%), with a cut-off point of 23/24 (44).

Men have lower somatic and anxiety/insomnia symptom scores than women (8= -1.87; (B = -1.91) respectively. The 59-68 age
group has fewer somatic symptoms than younger age groups (B = -2.09). Likewise, the 29 to 38 year old group scores (B=-1.46)
less in anxiety / insomnia over the rest of the age groups. It is also observed that the groups from 49 to 58 years old (8= -1.35)
and 59 to 68 years old (B=-3.11) score lower in social dysfunction than the younger age groups. With respect to severe
depression, the 29 to 68 year-old groups present lower scores 3 = -1.26 to -2.36, with respect to the 18 to 28 year-old groups.
When observing study levels, participants who have graduate (8= 13.16), undergraduate (B= 7.32) and university (B= 3.02)
degrees present higher somatic symptoms than those who have high school. Similar tendency is presented in the anxiety /
insomnia scales; graduate (8= 13.18), undergraduate (B= 6.45) and college (B= 1.61); in the social dysfunction scale: graduate
(B= 6.98), undergraduate (B= 4.94) and college (B= 2.01); also in severe depression: graduate (B= 4.84), undergraduate (3= 3.02)
and college (B= 0.16). Likewise, there are lower somatic symptoms (B=-0.89), in participants who have moderate concern for
the absence of hygiene products (protection, antibacterial gel, chinstraps and others) than those who do not worry about them.

3.3 Association between sociodemographic variables and subscales of active and passive coping strategies toward the COVID-
19 (table 2-3-4)

Tabla 2. Descriptive analysis of the subscales of the Active and Passive Coping strategies
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Active coping M Mdn Mo DE Min Max Q1 Q3 CI(95%)

Active 3.77 4.00 4 145 0 6 3 5 (3.63,3.91)
Planning 3.75 4.00 4 1.54 0 6 3 5 (3.61,3.90)
Emotional support 2.66 2.50 2 163 0 6 2 4  (2.50,2.82)
Social Support 2.63 3.00 2 1.56 0 6 2 4 (248,2.77)
Positive re-evaluation 3.62 4.00 4 153 0 6 3 5 (3.48, 3.76)
Acceptance 4.18 4.00 4 1.39 0 6 3 5 (4.05,4.31)
Humor 2.50 2.00 2 1.81 0 6 1 2 (2.32,2.67)
Pasive coping

Religion 2.83 3.00 2 187 0 6 1 4 (2.65,3.01)
Denial 1.36 1.00 0 149 0 6 0 2 (1.22,1.50)
Self-Distraction 3.39 4.00 4 161 0 6 2 5 (3.24,3.54)
Self-incrimination 1.93 2.00 2 143 0 6 1 3 (1.79, 2.08)
Disconnection 1.29 1.00 0 1.28 0 6 0 2 (1.17,1.41)
Desahogo 2.01 2.00 2 134 0 6 1 3 (1.88,2.13)
Substance use 66 0.00 0 1.21 0 6 0 1 (0.55, 0.78)

Men are less likely than women to use the positive re-evaluation coping strategy (8= -0.33). The 59-68 age group is identified as
using less of the planning (B=-0.81), positive reassessment (B=-1.14), and acceptance (8= -0.96) coping strategies than the
younger age group, similarly in the 39-48 age group (B=-0.58) and the 49-58 age group (B=-0.99), who are also less likely to use
positive reassessment strategy (8= -0.66) and acceptance strategies (3= -0.57). Looking at the level of study, participants with
postgraduate degrees (B=-0.53) and bachelor's degrees (B= -0.65) use the planning strategy less than participants with high
school education, while participants with college education use positive re-evaluation (8= 0.62) compared to those with high
school education. We found that married participants use the planning coping strategy (B=-0.79) and positive re-evaluation (3=
-0.87) less than singles and cohabitants. It is evident that those who score moderate concern for the absence of hygiene
products (protection, antibacterial gel, chinstraps and others), are those most unlikely to use the positive re-evaluation strategies
(B=-0.41) (see table 3).

Table 3. Association between sociodemographic variables and subscales of active coping strategies in covid-19
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Variables N (%)
Active Planning Positive re-framing Aceptance
R- R2 (AR2) p(95%CI) R2 (AR2) p(95%CI) R2 (AR2) p(95% CI)
Squared . p . (95%
Adjusted Confidence
R-Squared Interval)
R2 (AR2) p(95% CI)
Gender
Man 168 0.006 0.004 Reference 0.000 -0.002 Reference 0.011 0.001 Reference 0.008 0.006 Reference
(38.7)
Woman 0.03* 0.06
266 0.11(-0.51 to 0.73 (-0.25 (-0.63 to (-0.53 to
(61.3) 0.05) to 0.35) -0.04) 0.01)
Age (years)
18 -28 181 Reference Reference Reference Reference
(41.7)
29 - 38 0.009 -0.000 0.026 0.017 0.063 0.054 0.23 0.06
124 0.70 (-0.40 to 0.51 (-0.23 (-0.55 to (-0.62 to
(28.6) 0.27) to 0.47) 0.13) 0.01)
39-48 0.01* 0.002*
51 0.97 (-0.44 to 0.19 (-0.79 (-1.05 to (-1.09 to
(11.8) 0.46) to 0.16) -0.12) 0.043 0.034 -0.23)
49 -58 0.01*
54 0.09 (-0.82 to 0.10 (-0.85 0.001*(-1.44 to (-0.99 to
(12.4) 0.07) to 0.08) -0.53) -0.16)
59 - 68 0.02* 0.002*
24 0.26 (-0.97 to (-146 to 0.001*(-1.78 to (-1.50 to
(5.5) 0.26) -0.16) -0.51) -0.34)
Education level
High school 64 Reference Reference Reference Reference
(14.75)
College 174 0.008 0.002 0.020 0.013 0.027 0.020 0.01* 0.013 0.006 0.80
(40.09) 0.06 (-0.01 to 0.15 (-0.76 (0.18 to (-0.35 to
0.82) to 0.12) 1.05) 0.45)
Bachelor 116 0.01%* 0.63 0.48
(26.73) 0.27 (-0.19 to (-1.13 to (-0.35 to (-0.58 to
0.69) -0.18) 0.58) 0.27)
Postgrade 80 0.04* 0.11 0.12
(18.43) 0.19 (-0.16 to (-1.04 to (-0.09 to (-0.82 to
0.79) -0.03) 0.91) 0.09)
Nationality
Peruvian 409 0.003 Reference 0.005 0.003 Reference 0.000 -0.002 Reference 0.002 -0.000 Reference
(94.2)
Foreign 0.74 0.34
25 0.24 (-0.94 to 0.15 (-1.08 (-0.72 to (-0.84 to
(5.8) 0.001 0.23) to 0.16) 0.52) 0.29)
Work
No 185 0.002 -0.000 Reference 0.001 -0.001 Reference 0.001 -0.001 Reference 0.003 0.000 Reference
(42.6)
Yes 0.51 0.29
249 0.34 (-0.41 to 0.55 (-0.38 (-0.38 to (-041 to
(57.4) 0.14) to 0.20) 0.19) 0.12)
Marital status
Co-habitant 19 Reference Reference Reference Reference
(4.38)
Single 0.011 0.003 0.012 0.005 0.016 0.009 0.09 0.014 0.007 0.47
309 0.31 (-1.02 to 0.16 (-1.23 (-1.31 to (-0.88 to
(71.20) 0.32) to 0.19) 0.11) 0.40)
Married 98 0.16 (-1.23 to 0.04* 0.02* 0.09
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(22.58) 0.19) (-1.55 to (-1.63 to (-1.25 to

-0.04) -0.12) 0.11)
Widower 0.07 0.80
8 0.06 (-2.35 to 0.21 (-2.09 (-2.40 to (-0.99 to
(1.84) 0.04) to 0.46) 0.13) 1.30)
Fear of
coronavirus
disease (family)
No 124 0.003 -0.002 Reference 0.000 -0.002 Reference 0.000 -0.002 Reference 0.000 -0.002 Reference
(28.57)
Yes 0.99 0.76
310 0.73 (-0.25 to 0.76 (-0.27 (-0.32 to (-0.25 to
(71.43) 0.36) to 0.37) 0.32) 0.34)
Product Concern
Little or nothing 211 Reference Reference Reference Reference
(48.62)
Moderate 0.007 0.002 0.006 0.001 0.020 0.016 0.01* 0.012 0.007 0.05
207 0.15 (-0.48 to 0.30 (-0.45 (-0.70 to (-0.53 to
(47.70) 0.07) to 0.14) -0.12) 0.001)
Severe 0.09 0.45
16 0.23 (-1.19 to 0.18 (-1.32 (-143 to (-0.44 to
(3.69) 0.29) to 0.25) 0.12) 0.97)
Causes of
concern
Children and 44 Reference Reference Reference Reference
family care (10.14)
Domestic work 0.017 0.006 0.017 0.006 0.011 -0.001 0.68 0.194 0.008 0.08
18 0.51 (-0.53 to 0.81 (-0.95 (-0.67 to (-0.08 to
(4.15) 1.06) to 0.74) 1.01) 1.43)
Social isolation 0.60 0.30
169 1.09 (-0.80 to 0.43 (-0.31 (-0.64 to (-0.22 to
(38.94) 0.16) to 0.72) 0.37) 0.69)
Not being able to 0.30 0.69
work 121 0.11 (-0.91 to 0.81 (-0.59 (-0.80 to (-0.38 to
(27.88) 0.09) to 0.47) 0.25) 0.57)
Working without 0.11 0.17
family 16 0.05 (-1.65 to 0.24 (-1.42 (-1.58 to (-1.34 to
(3.69) 0.01) to 0.35) 0.16) 0.24)
Teleworking 091 091
66 0.37 (-0.80 to 0.22 (-0.22 (-0.61 to (-0.49 to
(15.21) 0.30) to 0.96) 0.55) 0.56)

*p < 0.05; ** p < 0.01; ¥ p < 0.001.

When it comes to passive coping strategies, men are less likely to use religion (8= -0.84), self-distraction (8= -0.33), and venting
(B=-0.35) as a coping response compared to women. The 39-48 age group uses more religion-base responses (= 0.74) than
younger age groups, and self-disruptive behavior occurs less in most age ranges (B=-0.54 in the 29-38 age group; B=-0. 64 in
the 39-48 age group; B=-1.09 in the 49-58 age group and B=-1.42 in the 59-68 age group), in a similar manner in the self-
incrimination strategy (= -0.37 in the 29-38 age group; B=-0.50 in the 39-48 age group and B=-0.80 in the 49-58 age group).
The older group (59 to 68 years old) uses the relief strategy to a lesser extent compared to the younger groups. It should be
noted that college students use more religion-based (8= 0.61) and relief (8= 0.50) coping strategies, while those with a
bachelor's degree use self-blaming (8= 0.64), a comparable finding in more highly educated individuals: professionals with
graduate degrees who use self-distraction (B= 0.76), self-blame (8= 1.07), and relief (B= 0.88) as passive coping strategies
compared to participants with just a high school education (table 4). Furthermore, visual descriptive for active and passive
coping strategies (figure 1).

Table 4. Association between sociodemographic variables and subscales of passive coping during COVID-19
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Variables N (%)
Religion Self-distraction Self-incrimination Desahogo
R- Adjusted  p (95% R2 (AR2) p(95%CI) R2 (AR2) p(95%CI) R2 (AR2) p(95% CI)
Squared .
R- Confidence
Squared Interval)
R2 (AR2) p(95% CI)
Gender
168 0.049 0.047 Reference 0.010 0.008 Reference 0.007 0.004 Reference 0.016 0.014 Reference
Men (38.7)
0.03* 0.09 0.01*
266 0.001*(-1.20 (-064 a (-0.04 to (-0.60 to
Women (61.3) to -0.49) -0.02) 0.51) -0.09)
Age (year)
181 Reference Reference Reference Reference
18-28 (41.7)
0.021 0.012 0.075 0.066 0.003* 0.038 0.029 0.02* 0.015 0.006 0.12
124 0.57 (-0.30 to (-090 to (-0.69 to (-0.54 to
29-38 (28.6) 0.54) -0.18) -0.05) 0.06)
0.01* 0.02* 0.33
51 0.01*(0.16 to (-1.12 to (-0.93 to (-0.62 to
39-48 (11.8) 1.31) -0.15) -0.06) 0.21)
0.001* 0.001* 0.25
54 0.13 (-0.12 to (-1.56 to (-1.22 to (-0.64 to
49 - 58 (12.4) 1.01) -0.61) -0.37) 0.16)
0.001* 0.09 0.02*
24 0.07 (-0.07 to (-2.08 to (-1.11 to (-1.23 to
59-68 (5.5) 1.51) -0.75) 0.08) -0.09)
Educational level
High school Reference Reference Reference Reference
College 174 0.012 0.005 0.025 0.018 0.063 0.056 0.24 0.038 0.031 0.01*
(40.09) 0.03*(0.07 to 0.58 (-0.33 (-0.16 to (0.12 to
1.14) to 0.58) 0.63) 0.88)
Bachelor 116 0.003* 0.002*
(26.73) 0.06 (-0.02 to 0.18 (-0.15 (0.21 to (024 to
1.11) to 0.81) 1.06) 1.05)
Posgrade 80 0.004* 0.001* 0.001*
(18.43) 0.09 (-0.09 to (023 to (0.61 to (044 to
1.13) 1.29) 1.52) 1.31)
Nationality
Peruvian 409 0.000 -0.002 Reference 0.000 -0.002 Reference 0.004 0.001 Reference 0.000 -0.002 Reference
(94.2)
Foreigner(living in 0.21 0.97
Peru) 25 0.93 (-0.78 to 0.82 (-0.72 (-021 to (-0.55 to
(5.8) 0.72) to 0.57) 0.94) 0.54)
Work
No 185 0.000 -0.002 Reference 0.001 -0.001 Reference 0.001 -0.001 Reference 0.000 -0.002 Reference
(42.6)
Yes 0.48 0.90
249 0.81 (-0.31 to 0.51 (-0.41 (-0.37 to (-0.27 to
(57.4) 0.39) to 0.20) 0.17) 0.23)
Marital status
Co-habitant 19 Reference Reference Reference Reference
(4.38)
Single 0.008 0.001 0.004 -0.003 0.009 0.002 0.26 0.011 0.004 0.94
309 0.74 (-0.72 to 0.38 (-1.08 (-0.28 to (-0.59 to
(71.20) 1.01) to 0.42) 1.03) 0.64)
Married 98 0.59 (-1.16 to 0.27 (-1.23 0.24 0.37
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(22.58) 0.67) to 0.35) (-0.28 to (-0.95 to
1.12) 0.36)
Widower 0.45 0.56
8 0.71 (-1.83 to 0.27 (-2.07 (-1.63 to (-0.78 to
(1.84) 1.25) to 0.60) 0.72) 1.42)
Fear of contracting
Ccoronavirus (or family
member)
No 124 0.000 -0.002 Reference 0.003 0.000 Reference 0.000 -0.002 Reference 0.000 -0.002 Reference
(28.57)
Si 0.92 0.88
310 0.78 (-0.33 to 0.25 (-0.14 (-0.31 to (-0.25 to
(71.43) 0.44) to 0.53) 0.28) 0.30)
Fear of products
Little or nothing 211 Reference Reference Reference Reference
(48.62)
Moderate 0.002 -0.002 0.004 -0.000 0.003 -0.002 0.55 0.009 0.004 0.10
207 0.64 (-0.44 to 0.42 (-0.43 (-0.35 to (-047 to
(47.70) 0.27) to 0.18) 0.19) 0.04)
Severe 0.33 0.14
16 0.35 (-1.40 to 0.20 (-1.35 (-1.08 to (-1.18 to
(3.69) 0.50) to 0.28) 0.36) 0.17)
Causes of concern
Children and family 44 Reference Reference Reference Reference
care (10.14)
Domestic work 0.009 -0.002 0.007 -0.004 0.008 -0.003 0.29 0.014 0.002 0.51
18 0.56 (-1.33 to 0.94 (-0.85 (-1.21 to (-0.97 to
(4.15) 0.72) to 0.92) 0.36) 0.49)
Social isolation 0.98 0.74
169 0.28 (-0.94 to 0.87 (-0.58 (-047 to (-0.37 to
(38.94) 0.28) to 0.49) 0.48) 0.51)
Not being able to 0.73 0.59
work 121 0.12 (-1.16 to 0.34 (-0.82 (-0.57 to (-0.33 to
(27.88) 0.13) to 0.29) 0.41) 0.58)
Working without 0.25 0.37
family 16 0.74 (-0.89 to 0.21 (-1.51 (-1.29 to (-1.11 to
(3.69) 1.25) to 0.34) 0.34) 0.42)
Teleworking 0.76 0.15
66 0.64 (-0.88 to 0.64 (-0.76 (-0.46 to (-0.13 to
(15.21) 0.54) to 0.47) 0.63) 0.88)

*p < 0.05; *p < 0.01; **p < 0.001.

3.4 Pearson's correlations between general health and coping strategies scale (table 5)

Table 5. Pearson's correlations for General Health indicators (GHQ)and active and passive coping strategies

(COPE)
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
1. Somatic symptoms 1

2. Anxiety/insomnia 69™ 1

3. Social Dysfunction 55" 56™ 1

4. Severe depression 49" 54" 50 1

5. Active 03 .03 .02 -12" 1

6. Planning -08 -06 -.02 -19% 66™ 1

7. Emotional Support 20" 13" 15™ 01 .32 28" 1

8. Social Support 12° 16" 13" 02 .34 38" 54" 1

9. Positive re-refraiming -.02 .01 .05 -10 .54™ 51™ .33" 29" 1

10. Acceptance -10* -10* .02 -.11" 52" 53" 15" 28" 56" 1

11. Humor 05 -01 .09 .04 277 36" 17" 20" 34™ 38" 1

12. Religion 04 .05 .03 -10 35" .34™ 39" 32" 34" 20" 0 1

13. Denial 217 23" 17" 18™ -07 .04 16" 26" -14™ -10° .10 12" 1

14. Self-distraction A5™ 277 26" 15" 437 48™ 29" 397 50" 45 34™ 317 04 1

15. Self-incrimination .23 .26 29" 41 21 18" 17" 24" .16™ .10° .35% .02 22" 32" 1

16. Disconnection 23™ 23" 36" .36™ -05 -04 .18 09 .05 -04 .16™ .05 23" 12" 33" 1

17. Relief 6™ 15" 20" .19™ 327 29" 32" 327 257 20" 28" .19 .14™ 34 38" 22" 1

18. Substance use 20™ 15 20" 21 -07 -11" .09 .06 -15" -08 .12* .01 .32™ .01 22" .19™ .15" 1

*p < 0.05; % p < 0.01.

It is noticeable that health indicators are associated with individual reactions. In fact, table 5 describes that emotional support
strategy correlates significantly positive with somatic symptoms (r = 0.20**), anxiety/insomnia (r = 0.13**) and social
dysfunction (r = 0.15**). The planning strategy correlates inversely with severe depression (r = -0.19**). It is clear that the lesser
the social support response, the greater the anxiety/insomnia index (r = 0.16**) and social dysfunction (r = 0.13**). The
situation-acceptance strategy is a protective factor against indicators of somatic symptoms, anxiety/insomnia and severe
depression (*p < 0.05). It is also evident that the active strategies of positive re-framing and humor do not correlate with any
indicator measured with the general health scale (GHQ). On the contrary, passive coping styles (denial, self-distraction, self-
incrimination, disconnection, venting and substance use) correlate direct and significantly with general health status (somatic
symptoms, anxiety/insomnia, social dysfunction and severe depression), the only passive coping strategy that does not
correlate with overall health indicators is religion.

3.5 Path analysis results related to active and passive coping strategies (Figure 2)

Results derived from standardized path analysis coefficients shows active and passive responses. As such, social acceptance
and support-seeking behaviors are active strategies more likely to be used by individuals who rated with psychological
problems. The model retrieved acceptable goodness-of-fit indexes ( X2/gl = 3.096; GFl = 0.880; IFC = 0.851 and RMSEA = 0.109
(1C90% 0.089, 0. 129); Although it is a model that does not strictly meet the expected parameters, the values are close and
indicate that the active strategies used by participants with psychological problems are acceptance (negative), social support
(positive); the passive strategies such as denial (positive way), self-distraction (positive), self-incrimination (positive),
disconnection (positive) and relief (negative). Except humor (active strategy) and substance use (passive strategy) that do not
support the explanation. The model explains 19% of the variability (R? = 0.19) on the impact of the active and passive coping
strategies among patients with psychological problems, with adequate adjustment index. The strategies that do not support the
model are humor (active strategy) and substance use (passive strategy).

On the contrary Figure 3 describes coefficients for active and passive strategies for participants who reported absence of
psychological problems. The model has acceptable goodness-of-fit indices (X2/gl = 5.739; GFI = 0.869; IFC = 0.751 and RMSEA
=0.119 / 1C90% 0.098, 0. 139), although it is a model that does not strictly comply with the expected parameters, the values are
close and indicate that active strategies among participants without psychological problems are emotional support (positive),
planning (positive); In particular, the passive strategies people without mental iliness reported are: self-distraction (positive),
self-blame (positive), disconnection (positive), for other hand active strategies that do not support the model are (humor and
social support). This model (R2 = 0. 21) explain 21% of the variance, that is that 21% of the participants who do not present
psychological problems use the aforementioned coping strategies, with adequate adjustment indexes.
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4. Discussion

Our findings suggest that during the period of COVID-19 social isolation (April-May), during which this survey was conducted,
respondents experienced psychosomatic symptoms, anxiety, social dysfunction and severe depression as assessed by GHQ-28.
Gender, age, education level, and having moderate concerns about purchasing products for hygiene were associated with
mental health disturbance; other factors that include nationality, employment, and marital status, and whether one is afraid of
the coronavirus disease were not significantly associated with the presence of psychological symptoms. In similar research,
studies in China at the beginning of the pandemic found that marital and parental status were not associated with mental
health excepting employment which was associated with lower stress and anxiety (12).

Our data suggests that being female and a young adult (18-28) are associated with greater anxiety, while being older (>28-year-
old) is related to higher depression as compared to men, during COVID-19 lockdowns. We also noticed that women experienced
higher levels of somatic symptoms and anxiety/insomnia. Our predictive model for somatic symptoms (R?Z0.875) in
participants with upper education may be associated to the higher access to data compared to disinformed people with lower
education. This association may be explained as an interactive effect related to gender, given that our sample is mostly
composed by women. These findings are consistent with previous studies that have reported not only greater levels of anxiety
(12) and fear (13), but also greater depressive symptoms (46) among women. For example, worse somatic symptoms, anxiety,
and depression were reported among quarantined Italians (47). Likewise, Newby's research, who identified covariates such as
being older and unemployed as risk factors for depression (14). Concluding that, not only general population but also responses
from a great proportion of women evinced frequent apprehensions about somatic symptoms (48).

Among the sources of concern for participants, little concern was reported for some changes in circumstances, including
working without family (3.69%), doing domestic work (4.15%), and maintaining care for children and family (10.14%). A higher
percentage of respondents were worried about social isolation (38.94%), and not being able to work (27.88%). These results
contrast with findings from other studies that have found people reporting higher rates of anxiety due to concern for themselves
and their families (49). Our findings may be in part related to the high number of young employed respondents in our study.
The Peruvian population includes largely nuclear households (53.9%) including a couple with or without children, or the head of
the household with children, followed by extended families (20.6%) and single person households (16.8%) (50), while our
sample includes a majority of single person households. Among single respondents (71.2%), concerns were less likely to
include a focus on others or concerns about working away from family. Nearly half of our respondent (47.70%) also reported
significant moderate somatic symptoms related to concerns over the shortage of protective products (personal toiletries). This
finding is in line with previous research that has found both higher use of tonics and medicines to not get sick or prevent
physical discomfort during the COVID-19 period and increased spending on cleaning supplies and food during the pandemic

).
Coping Strategies

Our study focused on the reporting of key active and passive coping strategies used by respondents; we found that
sociodemographic including gender, age, educational status, and the likelihood of being married influenced a person’s likelihood
of using an active coping style. While the more recurrent active strategies were reported by women, younger groups (<39-year-
old), college students, and single respondents were: planning, positive re-evaluation, and acceptance; passive strategies
correspond to: self-distraction and self-incrimination. Particularly, self-distraction and self-incrimination were used by
individuals of all ages except those 18 to 28 years old with postgrad studies. Analyzing religion-related coping beliefs, we found
that female respondents were more likely than others to use praying as a strategy, which may be exerting a particular effect
compared to other countries given the 76.0% of Peruvians indicate they are Catholic (50). A great deal of female respondent
(61.3%) reported using religion-based strategies probably to mitigate stress, those results are also supported by previous recent
Chinese studies in social networks, where most of women used beliefs- based responses, during the pandemic (9).

Psychological problems and use of coping strategies
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In our findings, the use of coping strategies is correlated with gender differences. We found that women use positive re-
evaluation strategies to a greater extent than men. Despite the fact that in other studies the result is the opposite, where young
men are more likely to use positive management responses (positive re-evaluation, planning in stressful situations) (51). The
reason for this is not clear but it may have something to do with the ongoing pandemic, participants responded to the
questionnaire under an unusual circumstance that may have influenced and/or distorted their self-perception in the face of the
uncertainty (25,52) and their ability to solve problems and analyze the situation (53).

This study confirms that women tend to use more passive strategies, except for positive re-evaluation as an active strategy.
Contrastingly, Asian- based studies reported the deployment of active styles focusing on problem solving (active, social support
and planning) are analyzed and can significantly predict responses of anxiety (3.4%), anger (2.2.%) and sadness (0.9%).
Particularly, first-liner women workers may be more likely to use proactive, problem-centered coping in the face of the pandemic
and less likely to use passive strategies than men (13). This has some minor fluctuations in North America, where women are
more likely to report strategies that focus on passive behaviors such as distraction, religion, and less humor (54).

People with psychological problems are more likely to use active cognitive strategies, such as acceptance of the situation and
social support seeking, in the face of uncertainty. In contrast, those participants without psychological problems were more
likely to use passive forms of coping included planning, self-distraction, disconnecting from activities, followed by social
support, where just social support and negative emotion acceptance were negative associated to COVID-19- related anxiety (46).

Use of cognitive coping are highly likely to be used by people with high educational status. Self-distraction was the only passive
or blocking coping strategy that ranked high among adult group (>28 year old), correspondingly supported by Petzold’s past
research (46). Interestingly, in Singapore in late 2002, during the severe acute respiratory syndrome (SARS) pandemic, the
coping strategies of denial and planning, were associated with post-traumatic disturbance. Both, lack of planning and denial are
ways of reducing powerlessness in the face of stress but at the same time they are maladaptive strategies leading to
psychological problems (5). We found that the use of passive responses (denial, self-distraction, self-incrimination, venting, and
religion) may respond to the unprecedented impact of the COVID-19 pandemic on a country and global scale; metaphorically, it
is understood as a chain of misadjusted responses that begins with rejecting the deadly consequences of the disease, not
accepting reality, resorting to various activities to avoid thinking about the crisis, and avoiding confronting the problem.

Our study has been one of the first to investigate the impact of COVID-19 on mental health and coping strategies in the face of
the crisis in Latin America. Our survey was conducted two weeks after emergency was declared by the Peruvian government.
Additional research is urged to monitor participants in the aftermath of the pandemic, especially given the long-term need for
severe restrictions and the impact on economic activity, and to examine the evolution of psychological problems after the state
of emergency. Other studies on low-income populations with poor internet connection and restricted health access may provide
further insight into coping strategies and the effects on mental health.

5. Conclusions

As the pandemic is now persisting into a second year, there is still a compelling need to minimize the impact of the epidemic
until vaccines become predominant and this includes a greater response to the mental health needs of the population. This
study reported moderate levels of psychological problems in the population in response to the COVID-19 pandemic. Greater
issues with mental health problems were reported for women, those with higher education, and across all age groups except the
youngest (18 to 28 years). Peruvians would still benefit from appropriate interventions to address the mental health disorders
that have arisen during the pandemic. Policies are urged to support awareness and education toward active coping strategies
to address mental health disorders during the pandemic. Our findings on the use of coping strategies among respondents can
also inform development of timely intervention programs to address long-term problems arising during quarantine.

Limitations

An internet-based survey method was used to avoid possible coronavirus infection. We requested volunteer completion of the
survey and recruited respondents through snowball sampling online. The survey had to be completed on computer or mobile
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phone. Therefore, some selection bias may be present with only those with internet access via computer or mobile phone able
to participate in the study. Our sample consequently under-represents those with low incomes.
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