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ABSTRACT 20 

Background: This study has two aims. First, determine the fit of the fear model to COVID-19, anxiety, 21 

and post-traumatic stress in the general population and health-care workers. Second, determine 22 

which model best explains the relationship between depression and the triad of fear, anxiety, and 23 

post-traumatic stress in both groups. 24 

Method: A cross-sectional study was conducted using self-reported questionnaires for anxiety, fear 25 

of COVID-19, depression, and post-traumatic stress. Information was collected from adults living in 26 

Lima, the capital and the most populous city in Peru. The explanatory models were evaluated using 27 

a structural regression model. 28 

Results: A high overall prevalence of depressive symptoms (16%), anxiety (11.7%), and post-29 

traumatic stress (14.9%) were identified. A higher prevalence of depressive, anxious, or stress 30 

symptoms was identified in the general population (28.6%) compared to health-care workers 31 

(17.9%). The triad model of fear of COVID-19, anxiety, and stress presented adequate goodness-of-32 

fit indices for both groups. A model was identified that manages to explain depressive symptoms in 33 

more than 70% of the general population and health-care workers, based on the variables of the 34 

triad (CFI=0.94; TLI=0.94; RMSEA=0.06; SRMR=0.06). 35 

Limitations: The prevalence estimates relied on self-reported information. Other variables of 36 

interest, such as intolerance to uncertainty or income level, could not be evaluated. 37 

Conclusions: Our study proposes and tests one model that explains more than 70% of depressive 38 

symptoms. This explanatory model can be used in health contexts and populations to determine 39 

how emotional factors can affect depressive symptoms. 40 

Keywords: Depression, post-traumatic stress, anxiety, fear of COVID-19, Peru 41 
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BACKGROUND 42 

Peru is one of the countries most affected worldwide by the COVID-19 pandemic. According to the 43 

official data given by the Peruvian Government, up to December 15, 2020, there have been 986,130 44 

confirmed cases and 36,754 deaths, and the mortality rate was 3.73% [1]. To ensure a decrease in 45 

the spread of the disease, policies, such as isolation and quarantine, have been taken to limit contact 46 

and exposure [2]. For instance, on March 16, 2020, Peruvian authorities decreed a state of 47 

emergency with mandatory quarantine measures.  48 

The COVID-19 pandemic and the quarantine measures have generated different social and 49 

economic problems, which, added to the fear of catching the virus, have affected the mental health 50 

of the general population. The prevalence of stress, anxiety, and depression among the general 51 

population during the COVID-19 pandemic is estimated to be 29.6%, 31.9%, and 33.7%, respectively 52 

[3]. These figures represent an increase in the prevalence of these mental health disorders 53 

compared to pre-pandemic measurements in the general population [3]. Evidence suggests that 54 

individuals who have been isolated and quarantined due to COVID-19 have experienced significant 55 

levels of anxiety, anger, confusion, and stress [4]. Also, fear of COVID-19 is associated with the 56 

presence of anxious depressive symptoms and post-traumatic stress [5]. 57 

Fear is one of the most influential factors in the presence of emotional problems, such as anxiety 58 

and stress. Evidence from animal models of fear and human studies indicates that exposure to 59 

constant fear increases anxiety, which in turn can trigger traumatic stress [6-9]. One possible 60 

explanation is that the endocannabinoid system links the perception of external and internal stimuli 61 

with different neurophysiological and behavioral outcomes, such as the reaction to fear, anxiety, 62 

and stress. This neurobiological mechanism allows the subject to adapt or not to this stress. A 63 

traumatic event or a highly stressful situation (i.e. a pandemic) could trigger the emergence of 64 
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traumatic stress if the fear and anxiety response is not adaptive [7]. Therefore, this relationship can 65 

be understood as a sequential process of fear, anxiety, and post-traumatic stress, considering that 66 

fear also directly influences the appearance of stress (hypothesis A, see Figure 1A). 67 

Although there is ample evidence about the triad of fear, anxiety, and post-traumatic stress, it is not 68 

understood how this triad influences the presence of depressive symptoms. Fear of COVID-19 is 69 

weakly related to depressive symptoms but more strongly related to anxiety and post-traumatic 70 

stress [5]. However, there are several possibilities as to how depression can be explained by the 71 

triad of fear, anxiety, and post-traumatic stress (see Figure 1B to 1E). Therefore, this study raises 72 

four possible hypotheses (hypotheses B, C, D, and E) that could explain the role of depression within 73 

this relationship. 74 

Hypothesis B: Post-traumatic stress influences depression (see Figure 1B). In many cases, post-75 

traumatic stress is not the only condition resulting from traumatic experiences (i.e., living in a 76 

pandemic), but also the onset of other comorbid conditions, including depression, somatization, or 77 

physical problems [10]. Longitudinal studies have identified that post-traumatic stress predicts 78 

depression [11, 12], so the hypothesis that post-traumatic stress influences depression is plausible, 79 

considering that this stress is preceded by the fear of COVID-19 and by anxious symptoms [5]. 80 

Hypothesis C: Fear of COVID-19 influences depression, while anxiety and post-traumatic stress are 81 

mediators (see Figure 1C). This model assumes that the anxious and depressive symptoms are not 82 

directly related, but together with post-traumatic stress, they are mediators. However, there is 83 

abundant evidence that anxiety and depression are closely related [13, 14]. It is feasible that the 84 

force of the relation between anxiety and depression diminishes if post-traumatic stress acts like a 85 

mediator [15]. This could support the hypothesis, but it is necessary to prove it with data. 86 

Hypothesis D: Anxiety influences depression, and post-traumatic stress is a mediator (see Figure 87 

1D). In hypothesis B, the relationship between post-traumatic stress and depression was justified, 88 
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but in this model, as evidence indicates, post-traumatic stress is considered to be a mediating factor 89 

in the relationship between anxiety and depression [16]. Some studies have also identified that post-90 

traumatic stress can mediate depression with other mental health problems. Studies in refugees 91 

exposed to different forms of trauma indicate the mediating effect of post-traumatic stress on some 92 

mental disorders, such as depression, substance abuse, and personality disorders [17]. In addition, 93 

post-traumatic stress can also act as a partial mediator of the relationships between trauma and the 94 

severity of depression and between trauma and general mental functioning [18]. Likewise, there is 95 

abundant evidence that anxious and depressive symptoms are strongly correlated with each other 96 

[13], even in the context of COVID-19 [14]. Therefore, it is suggested that this may be a tentative 97 

model of the relationship between depression with fear, anxiety, and post-traumatic stress. 98 

Hypothesis E: Fear, anxiety, and post-traumatic stress are related to depression (see Figure 1E). 99 

This model assumes the same assumptions as the previous hypothesis (model D) but considers that 100 

fear of COVID-19 and depression are directly related. It should be noted that although fear of COVID-101 

19 and depression in bivariate analyses have found a positive but low correlation [5], this correlation 102 

may increase if mediated by factors such as anxiety or post-traumatic stress. Additionally, by 103 

considering all possible relationships, it is possible to see more clearly which dimensions are more 104 

or less related.  105 

A better understanding of the relationship of the triad of fear, anxiety, and post-traumatic stress 106 

with the appearance of depressive symptoms will allow the identification of how these variables 107 

would trigger emotional problems during the context of the COVID-19 pandemic. An important 108 

element to consider is that the model could be affected if the groups evaluated have a higher 109 

exposure to or knowledge about the virus. Therefore, it is necessary to identify whether the models 110 

evaluated are equivalent among health-care workers and the general population. Because the 111 

former has greater knowledge of the treatment and evolution of the virus and greater average 112 
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exposure to the virus due to the nature of their work, the relationships between the variables of the 113 

triad with depressive symptoms could be affected. 114 

 115 

Figure 1. Models that explain the relationship between depression, fear, anxiety, and post-116 
traumatic stress. 117 
Note: Figure 1A) Hypothesis A: Triad of fear, anxiety, and post-traumatic stress. Figure 1B) Hypothesis B: Post-traumatic 118 
stress influences depression. Figure 1C) Hypothesis C: Fear of COVID-19 influences depression, while anxiety and post-119 
traumatic stress are mediators. Figure 1D) Hypothesis D: Anxiety influences depression, and post-traumatic stress is a 120 
mediator. Figure 1E) Hypothesis E: Fear, anxiety, and post-traumatic stress are related to depression 121 

 122 

Therefore, there are two objectives related to the previously presented hypotheses. The first is to 123 

determine if “hypothesis A” about the relationship between the fear of COVID-19, anxiety, and post-124 

traumatic stress fits adequately with the data collected from the general population and health-care 125 

workers (see Figure 1A). The second is to determine which of the hypotheses presented above best 126 

explains the relationship between depression and the triad of fear, anxiety, and post-traumatic 127 

stress in both groups (see Figure 1B through 1E). 128 

 129 
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METHODS 130 

Study design 131 

A cross-sectional study was conducted that included the use of self-reported questionnaires. 132 

Demographic and social data of the participants were obtained. Anxiety, fear of COVID-19, 133 

depression, and post-traumatic stress were measured using validated questionnaires and scoring 134 

systems. Data collection took place over 1 week, April 17–23, 2020, 1 month after the state of 135 

emergency was declared and mandatory self-quarantine was ordered in Peru.  136 

Participants 137 

Information was collected from adults living in Lima, the capital of Peru and the most populous city 138 

in the country. Inclusion criteria included: 18 to 80 years of age and an agreement to participate in 139 

the online survey. The participants were divided into two groups: the general population and health-140 

care workers. 141 

Variables and measurement instruments 142 

Fear of COVID-19 143 

The Fear of COVID-19 Scale (FCV-19S) is a one-dimensional scale with seven items used to assess 144 

fears of VOC-19 in the general population. The items are scored on a 5-point scale ranging from 1 145 

(strongly disagree) to 5 (strongly agree). Total scores range from 7 to 35, indicating that, with higher 146 

scores, fear of COVID-19 is increased [19]. The reliability values of the scores for internal consistency 147 

were acceptable to α = 0.82. The evaluation properties of the instrument have been evaluated in a 148 

previous study [5]. There is evidence of validity and reliability in their scores. 149 

Symptoms of Post-Traumatic Stress 150 
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The Impact of Events Scale-Revised (IES-R) was used, with 22 items scored with a five-point scale, 151 

ranging from 0 (none) to 4 (extremely) [20]. The IES-R is a self-report scale of three dimensions: a) 152 

intrusion dimension which evaluates indicators of intrusive thoughts, nightmares, intrusive feelings 153 

and images, and a new dissociative-type experience (item 1, 2, 3, 6, 9, 14, 16, and 20); b) avoidance 154 

dimension which is used to evaluate indicators of numbness and avoidance of feelings, situations, 155 

and ideas (item 5, 7, 8 11, 12, 13, 17, and 22); c) hyperarousal dimension which analyzes indicators 156 

of anger, irritability, hypervigilance, difficulty concentrating, and intensified startle response (item 157 

4, 10, 15, 18, 19, and 21). This instrument has shown good internal consistency (α = 0.964). The 158 

three dimensions are summed and present an overall score with a cohort point of 33 or more points 159 

corresponding to post-traumatic stress symptoms [21]. 160 

Depressive symptoms 161 

The Patient Health Questionnaire-9 (PHQ-9) was used to evaluate depressive symptoms. The PHQ-162 

9 is a self-administered scale, scored from 0 (nothing) to 3 (almost every day), that consists of nine 163 

items based on the nine indicators of major depression from the DSM-IV [22]. Their scores range 164 

from 0 to 27, with a cohort point of 10 being considered as the presence of moderate depressive 165 

symptoms [23]. The validation of the PHQ-9 conducted in Peru has shown adequate levels of 166 

reliability and validity for a single-dimensional model of the PHQ-9 [24]. 167 

Anxious symptoms 168 

The Generalized Anxiety Disorder Scale-7 (GAD-7) is a valid and effective self-reporting instrument 169 

for assessing the severity of anxiety disorders in clinical practice [25]. A cohort point of 10 or more 170 

is considered to correspond to moderate anxious symptoms [26]. The scale has been previously 171 

translated into Spanish and validated [27]. It consists of seven items designed to measure the 172 

symptomatology of anxiety during the 2 weeks prior to self-application. Each item is scored on a 173 
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Likert scale ranging from 0 (nothing) to 3 (almost every day). In the present study, the GAD-7 had 174 

adequate internal consistency (Cronbach’s alpha = 0.898). 175 

Socio-demographic characteristics 176 

Socio-demographic information was collected on the following: sex (man or woman), civil status 177 

(married, divorced, single, or widowed), educational level (primary, secondary, technical, or 178 

university), employment status (formal employment, informal employment, or unemployed), if they 179 

profess a religion (yes/no), and if they self-report having a mental health problem (yes/no). Age was 180 

recorded as a continuous variable and categorized into six groups of 10 years each (18-19, 20-29, 181 

30-39, 40-49, 50-59, and 60 or more). In addition, the number of COVID-19 symptoms created a 182 

variable based on whether the person self-reported coughing, tiredness, muscle pain, headache, or 183 

diarrhea. 184 

Data Analysis 185 

Descriptive and prevalence 186 

A descriptive analysis was conducted for the general population and health-care workers. Also, the 187 

prevalence of moderate depressive symptoms (PHQ-9 ≥ 10 points) [23], moderate anxious 188 

symptoms (GAD-7 ≥ 10 points) [26], and post-traumatic stress symptoms (IES-R ≥ 33 points) [21] 189 

was analyzed. 190 

Relation between variables 191 

The correlation between variables was determined by Spearman (rs) since the normality 192 

assumptions were not fulfilled. A large (rs  > 0.70), moderate (rs  > 0.50), or small (rs  > 0.30) ratio is 193 

determined based on the size of the correlation coefficient. 194 

Structural regression model 195 
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A structural regression model was used using the weighted least squares means and variance 196 

adjusted (WLSMV), which allows handling non-normality [28]. This analysis used the polychoric 197 

matrices suitable for the ordinal nature of the items [29, 30]. All of the models presented in Figure 198 

1 were evaluated. First, we evaluated a baseline model that supports the relationship between fear 199 

of COVID-19, anxiety, and post-traumatic stress (model A) in order to have evidence that it is a 200 

model with adequate adjustment based on which to evaluate the more complex models. This model 201 

was taken as a baseline because it presents sufficient evidence to support it, as described in the 202 

background section. Then models 1B through 1E were evaluated to see which model had the best 203 

fit and most variance. 204 

It should be noted that the model was adjusted using two socio-demographic variables (sex and 205 

symptoms of COVID-19). First, sex was added to the model to influence fear of COVID-19 since the 206 

fear of COVID-19 scale is not invariant between men and women [5]. Thus, the sex variable was 207 

added so that the model could be adjusted. Second, anxiety symptoms were adjusted by the COVID-208 

19 symptoms because there are other instruments focused on measuring anxiety related to COVID-209 

19 that have demonstrated that the anxiety experienced is directly related to the perception of 210 

COVID-19 symptoms (i.e., cough, dizziness, muscle pain) [31]. Therefore, it was considered 211 

necessary to include these two socio-demographic variables in the model analysis. 212 

Two criteria were used to evaluate the different models. First, different goodness-of-fit indices were 213 

evaluated. We used the Comparative Fit Index (CFI) and the Tucker-Lewis Index (TLI), both with 214 

appropriate values ≥0.90. The Standardized Root Mean Square Residual (SRMR) and the Root Mean 215 

Square Error of Approximation (RMSEA) with a confidence interval of 90% and with adequate values 216 

<0.08 were used to compare model fit [28, 32]. Second, the R2 of the outcome variable (depressive 217 

symptoms) was evaluated, which allows us to know how much variance explains the proposed 218 

model. The models that explain the most variance are the most adequate [15]. 219 
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Statistic software  220 

All analyses were done in R Studio, with the packages “lavaan,” “semTools,” and “semPlot.” 221 

Ethics  222 

The study protocol and the instruments used for the evaluation were approved by the ethics 223 

committee of the Universidad San Martin de Porres (Oficio No. 227-2020-CIEI-FMH-USMP).  224 

 225 

RESULTS 226 

General characteristics and prevalence 227 

The characteristics of the participants are found in Table 1. The average age of health workers was 228 

38.8 (SD=11.2) and of the general population was 38.3 (SD=13.2). The majority of participants were 229 

women. The overall prevalence for health-care workers and the general population was 16% for 230 

moderate depressive symptoms, 11.7% for moderate anxious symptoms, and 14.9% for post-231 

traumatic stress. It was found that 23.1% of the participants had one of these mental health 232 

problems. A higher prevalence of depressive, anxious, or stress symptoms was identified in the 233 

general population (28.6%) compared to health-care workers (17.9%). 234 

 235 

Table 1. Socio-demographic characteristics (n=830). 236 

  

General population 

(n=640) 

Health-care 

workers (n=190) 

    n % n % 

Age 18 to 19 20 3.1% 0 0.0% 

 20 to 29 180 28.1% 38 20.0% 

 30 to 39 190 29.7% 85 44.7% 
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 40 to 49 103 16.1% 32 16.8% 

 50 to 59 94 14.7% 17 8.9% 

  60 to more 53 8.3% 18 9.5% 

Sex Men 217 33.9% 68 35.8% 

  Women 423 66.1% 122 64.2% 

Civil Status Married 260 40.6% 85 44.7% 

 Divorced 56 8.8% 15 7.9% 

 Single 317 49.5% 89 46.8% 

  Widowed 7 1.1% 1 0.5% 

Educational level Primary 1 0.2% 0 0.0% 

 Secondary 81 12.7% 0 0.0% 

 Technical 109 17.0% 3 1.6% 

  University 449 70.2% 187 98.4% 

Employment status Formal employment 381 59.5% 176 92.6% 

 Informal employment 88 13.8% 8 4.2% 

  Unemployed 171 26.7% 6 3.2% 

Do you have a religion? No 211 33.0% 47 24.7% 

  Yes 429 67.0% 143 75.3% 

Diagnosis of a mental health 

problem  

No 553 86.4% 162 85.3% 

Yes 87 13.6% 28 14.7% 

Number of inseparable 

symptoms of COVID-19* 

None 435 68.0% 132 69.5% 

1 135 21.1% 40 21.1% 

2 40 6.3% 14 7.4% 

3 to more 30 4.7% 4 2.1% 

Depression No 514 80.3% 167 87.9% 

  Yes 126 19.7% 23 12.1% 

Anxiety No 547 85.5% 174 91.6% 

  Yes 93 14.5% 16 8.4% 

Stress No 514 80.3% 170 89.5% 

  Yes 126 19.7% 20 10.5% 

*Cough, fatigue, muscle pain, headache, or diarrhea. 237 

 238 
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Relationship between variables 239 

The relationship between depressive and anxious symptoms was high and very similar in the general 240 

population and health-care workers (rs> 0.70). The general population presented a strong 241 

relationship between anxious symptoms and post-traumatic stress (overall score and three 242 

dimensions), while health-care workers reached a moderate relationship (rs> 0.50). However, these 243 

values did not change much (see Table 2). 244 

Table 2. Relationship between the fear of COVID-19, depressive symptoms, anxious symptoms, 245 
and post-traumatic stress (n=830). 246 

    (1) (2) (3) (4) (4.1) (4.2) (4.3) 

General population (1) Fear of COVID-19 1       

(n=640) (2) Depressive symptoms 0.32 1      

 (3) Anxious symptoms 0.44 0.73 1     

 (4) Post-traumatic Stress 0.54 0.65 0.73 1    

 (4.1) Intrusion 0.55 0.63 0.71 0.94 1   

 (4.2) Avoidance 0.51 0.56 0.64 0.95 0.83 1  

  (4.3) Hyperarousal 0.49 0.67 0.74 0.92 0.86 0.80 1 

Health-care workers (1) Fear of COVID-19 1       

(n=190) (2) Depressive symptoms 0.35 1      

 (3) Anxious symptoms 0.48 0.74 1     

 (4) Post-traumatic Stress 0.61 0.56 0.64 1    

 (4.1) Intrusion 0.59 0.54 0.62 0.93 1   

 (4.2) Avoidance 0.57 0.46 0.55 0.94 0.80 1  

  (4.3) Hyperarousal 0.54 0.64 0.69 0.91 0.84 0.77 1 

Note: The relationship was evaluated with Spearman’s coefficient. All values are significant 247 
(p<0.001). 248 

 249 

A moderate relationship (rs>0.50) was found between post-traumatic stress (overall score and three 250 

dimensions) with fear of COVID-19 and depressive symptoms for both the general population and 251 
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health workers. It should be noted that a small relationship was found between fear of COVID-19 252 

and depressive and anxious symptoms in both groups (rs>0.30). 253 

Structural regression model 254 

The “model A” or baseline model of the relationship of fear of COVID-19, anxiety, and post-255 

traumatic stress showed adequate goodness-of-fit indices (see Table 3), indicating that this model 256 

is stable and could be used to evaluate more complex models to explain depressive symptoms in 257 

health care personnel and the general population. Therefore, models to explain depressive 258 

symptoms were evaluated using the “model A” as a basis (see Figure 1B to 1E). 259 

Table 3. Goodness-of-fit indices of the structural regression model (n=830). 260 

   X2 df CFI TLI RMSEA [90% CI] SRMR R2 

Both groups 

(n=830) 

Model A* 3417.5 658 0.942 0.945 0.071 [0.069 - 0.073] 0.056 - 

Model B 4874.6 1026 0.926 0.928 0.067 [0.065 - 0.069] 0.066 0.610 

Model C 4738.5 1025 0.928 0.931 0.066 [0.064 - 0.068] 0.064 0.689 

Model D* 4142.3 1025 0.940 0.942 0.060 [0.059 - 0.062] 0.056 0.734 

Model E 4136.6 1024 0.940 0.942 0.060 [0.059 - 0.062] 0.056 0.739 

General 

population 

(n=640) 

Model A 2689.6 658 0.948 0.950 0.070 [0.067 - 0.072] 0.058 - 

Model B 3785.3 1026 0.934 0.936 0.065 [0.063 - 0.067] 0.066 0.630 

Model C 3701.1 1025 0.936 0.938 0.064 [0.062 - 0.066] 0.065 0.699 

Model D 3289.9 1025 0.946 0.948 0.059 [0.057 - 0.061] 0.057 0.747 

Model E 3290.6 1024 0.946 0.948 0.059 [0.057 - 0.061] 0.057 0.751 

Health-care 

workers 

(n=190) 

Model A 1183.5 658 0.952 0.954 0.065 [0.059 - 0.071] 0.071 - 

Model B 1823.9 1026 0.932 0.935 0.064 [0.059 - 0.069] 0.091 0.527 

Model C 1765.1 1025 0.937 0.939 0.061 [0.057 - 0.066] 0.087 0.683 

Model D 1634.2 1025 0.948 0.950 0.056 [0.051 - 0.061] 0.080 0.700 

Model E 1632.6 1024 0.948 0.950 0.056 [0.051 - 0.061] 0.080 0.705 

Note: X2 = chi-square. df = degree of freedom. CFI = comparative fit index. TLI = Tucker-Lewis 261 
Index. RMSEA = root mean square error of approximation. SRMR = standardized root mean 262 
square. R2 = coefficient of determination. * These are the models presented in Figure 2. 263 
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 264 

It was identified that the four models evaluated (Model B to E) identified adequate goodness-of-fit 265 

indices in all cases. However, the models that most explained the depressive symptoms were model 266 

D (explaining 73% of the variance) and model E (explaining 74% of the variance). Although model E 267 

contributed 0.5% more variance, the relationship between fear of COVID-19 and depressive 268 

symptoms was -0.112. This finding would be contrary to what is theoretically expected since it is 269 

estimated that the greater the fear of the COVID-19, the greater the levels of depressive symptoms 270 

are expected, as was found in the bivariate analysis, where these variables presented a direct, 271 

significant, and positive correlation (see Table 2). Therefore, it was decided that model D would best 272 

explain the depressive symptoms because it presents sufficient goodness-of-fit indices, explains 273 

almost the same amount of variance as model E, and fits best with the theoretical assumptions (see 274 

Figure 2). 275 

 276 



16 
 

 277 

Figure 2. Model of the relationship of fear of COVID-19, anxiety, and post-traumatic stress (model 278 
A) and the framework explaining depression (model D) for the general population and health-care 279 
workers (n=830). 280 

 281 

It should be noted that socio-demographic variables such as the number of COVID-19 symptoms 282 

and sex also play an important role in the model evaluated since in all models, their loads are greater 283 

than 0.28. Besides, there are theoretical elements that would support their inclusion. The model 284 

showed that the variable of fear of COVID-19 has a direct effect on anxiety (β = −0.45; p <0.05) and 285 
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the post-traumatic stress response (β = 0.39; p <0.05). The model was also able to show the direct 286 

effects of anxiety on post-traumatic stress (β = 0.65; p <0.05) and also showed an effect between 287 

post-traumatic stress (β = .08; p <0.05) and anxiety (β = 0.78; p <0.05). In both cases, the model 288 

explained more than 70% of the variance of depressive symptoms. 289 

 290 

DISCUSSION 291 

Main findings and significance of the results 292 

Our study proposes and tests different models that use the triad of fear, anxiety, and post-traumatic 293 

stress to explain depressive symptoms in the general population and health-care workers during the 294 

COVID-19 pandemic. We found that this triad, along with two additional variables (number of 295 

COVID-19 symptoms and sex), explained more than 70% of depressive symptoms in the general 296 

population and health care workers. The model D allows us to understand the role of fear of COVID-297 

19 and the number of perceived COVID-19 symptoms in the presence of anxiety symptoms. In turn, 298 

it is found that anxiety symptoms affect stress symptoms, and both generate depressive symptoms. 299 

Anxiety symptoms are the most influential in the occurrence of depressive symptoms, in 300 

compassion to stress. This explanatory model can be used in health contexts and populations for 301 

how emotional factors (fear, anxiety, and stress) can affect depressive symptoms.  302 

Also, there is a higher prevalence of depressive, anxious, and stress symptoms in the general 303 

population than in health workers. Therefore, it is necessary to focus on mental health interventions 304 

and prevention activities for both groups. 305 

Contrasting findings with existing literature 306 

Prevalence 307 
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The prevalence recorded in the systematic review studies was higher than the values recorded in 308 

our research for depression (33.7% to 22.8%), anxiety (29.6% to 23.2%), and post-traumatic stress 309 

(31.9%) [3, 33, 34]. However, it should be considered that the methods used to assess prevalence 310 

in systematic reviews are heterogeneous, belong to different times of the pandemic, and mostly 311 

correspond to high-income countries. Therefore, these elements could be overestimating the 312 

values. 313 

The prevalence of each variable reported in our study is higher than those recorded in national 314 

studies conducted in Peru before the pandemic, where the prevalence of depression was 6.4% [35]. 315 

Although the pre-pandemic prevalence of depression in Peru is estimated to have been stable and 316 

not increasing [36], the national prevalence has likely increased during the pandemic. The increase 317 

in the prevalence is especially true for people who are aware of having a chronic disease [37], as 318 

they are at-risk populations. 319 

Structural regression model and relationship between variables 320 

Only two studies have been identified that pose predictive models that include fear of COVID-19, 321 

anxiety, stress, and depressive symptoms. This gap is understandable due to the limited number of 322 

published and pre-print studies as the pandemic, along with its related factors, is an emerging issue. 323 

The first study was carried out in Ecuadorian university students and proposed a model that predicts 324 

the depressive symptoms, from the fear of the COVID-19, anxiety, and stress [38]. This study agrees 325 

with our findings, and although the model presented is not the same as ours, it reinforces the 326 

hypothesis that the triad of fear, anxiety, and stress predicts depressive symptoms. However, this 327 

study has two significant limitations. First, the instrument used to measure the main outcome is the 328 

Depression Anxiety Stress Scales (DASS), which presents good performance when used as a 329 

bifactorial instrument (a global dimension), but its performance presents inconsistencies when used 330 

as a three-dimensional correlated instrument (original DASS model) [39]. This inconsistency could 331 
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introduce biases in the measurement of the main outcome. Second, the study does not evaluate 332 

other possible predictive models that could have a better fit. Furthermore, it is not clear what the 333 

process to define the model presented was. For example, it is not justified because the fear of 334 

COVID-19 and stress are not related, and studies have identified a strong relationship between both 335 

variables [40, 41]. 336 

The other study carried out in pregnant women evaluates a model where fear and anxiety related 337 

to COVID-19 predict the appearance of mental health problems, which were evaluated with the 338 

DASS but considering only an overall score that adds up the scores of anxiety, depression, and stress 339 

[42]. Although not directly comparable, this study identifies that fear of COVID-19 plays an essential 340 

role in the presence of mental health problems. 341 

Some studies have been identified that partially analyze our proposed model. One study finds that 342 

fear of COVID-19 has an indirect effect on the presence of depressive symptoms [43], which 343 

supports our conclusions. Another study has reported a strong relationship between anxiety, stress, 344 

and depression in the context of the COVID-19 pandemic [41]. 345 

Other studies have evaluated variables that were not included in the study but may have a relevant 346 

role in the triad of fear, anxiety, and post-traumatic stress with depression. Two studies have 347 

evaluated the mediated role that uncertainty tolerance may play with COVID-19 fear and depressive 348 

symptoms [44, 45]. Although this may be a limitation, our study evaluates in a more complex way 349 

the role that anxiety and stress have, unlike the mentioned studies. Furthermore, the mediating role 350 

of anxiety within the relationship between fear of COVID-19 and depression is not considered in the 351 

mentioned studies. 352 

Implications in public health and making decisions 353 
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Our study raises three main implications for public and global health in Peru and other Low and 354 

Middle-Income Countries (LMIC) with similar characteristics. First, the high prevalence of mental 355 

health problems recorded during the pandemic [3] makes it necessary to establish national policies 356 

and strategies for screening and epidemiological surveillance of the components of the triad of fear 357 

of COVID-19, anxiety, and post-traumatic stress, since these three elements predict the presence of 358 

depressive symptoms and other emotional problems. Health-care workers from Peru and other 359 

LMICs are overburdened by the pandemic and are in a fragmented health system [46]. It is 360 

recommended that technological tools such as apps or short (2 or 4 items) virtual self-reporting 361 

systems be used to collect information on emotional problems (i.e., anxiety, stress, fear, or 362 

depression) from the general population and health workers. These strategies have proven useful 363 

for addressing mental health needs and referring users with severe emotional problems in other 364 

countries during a pandemic emergency. Second, it is recommended to develop and implement 365 

preventive activities focused on the three elements of the triad (fear of COVID-19, anxiety, and post-366 

traumatic stress). It is not only necessary to provide care to people who have moderate or severe 367 

mental health problems (depression, anxiety, or post-traumatic stress) but also to develop 368 

strategies aimed at people with mild and non-specific mental health indicators such as stress or fear 369 

of COVID-19 [47]. These strategies could prevent the latter individuals from evolving to a more 370 

advanced stage involving significant health problems and generating years of life lost due to 371 

disability [47]. Third, in Peru and other LMICs, the treatment gap for mental health problems such 372 

as depression is high, and it is estimated that only 1 in 10 people who require treatment receive it 373 

[36]. This gap may have increased during the pandemic, so actions to increase access to appropriate 374 

care need to be targeted. This model can be used to identify cases with a high fear of COVID-19 and 375 

facilitate their access to the health care system so that cases with greater severity of depression do 376 

not develop in the future. 377 
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At the level of mental health decision-makers, increased resources in mental health care are strongly 378 

recommended. In Peru, only 2% of all GDP is allocated to health, and only 0.2% of GDP is allocated 379 

to mental health [48], thus requiring increased human, financial, and political capital resources to 380 

improve mental health during and after the COVID-19 pandemic. 381 

Strengths and limitations 382 

Our study presents and assesses different models for understanding depressive symptoms using the 383 

triad of fear, anxiety, and stress. Our model applies a solid framework on the influence of this triad 384 

on mental health and applies it in the presence of depressive symptoms [6-9]. Another strong point 385 

of the study is the use of statistical methods that consider all these variables within their analysis. 386 

However, our study is not free of limitations. First, this cross-sectional study was conducted during 387 

the beginning of the first wave of COVID-19 in Peru (April 2020), so this model could vary during the 388 

later stages of the pandemic. Second, the data are from an urban city with the highest population 389 

density in the country (Lima, the capital of Peru), so the results could vary in a rural or less densely 390 

populated context (risk of infection). Third, the prevalence of depressive, anxious, and stress 391 

symptoms was evaluated with validated psychometric instruments, but this evaluation is not a 392 

substitute for clinical assessment, so misclassification can be a problem. Fourth, other variables that 393 

could be useful to explain the model such as intolerance of uncertainty [44], pregnancy in the female 394 

participants [42], anxiety caused by COVID-19 [42], or income level [14] could not be included. 395 

Conclusions and recommendations 396 

Our study concludes that the triad of fear, anxiety, and post-traumatic stress may explain more than 397 

70% of depressive symptoms in the general population and health care workers during the COVID-398 

19 pandemic. Also, a higher prevalence of depressive, anxious, and stressful symptoms is identified 399 

in the general population than in health care workers. 400 
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Researchers and decision-makers are encouraged to develop and implement policies and strategies 401 

to conduct screening for and epidemiological surveillance of fear of COVID-19, anxiety symptoms, 402 

and stress, as these variables are predecessors to depressive symptoms. Another recommendation 403 

is the development and implementation of preventive actions for these three elements (fear, 404 

anxiety, and stress) in the general population and health-care workers so that the prevalence of 405 

depressive symptoms can be reduced. 406 

 407 
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Figures

Figure 1

Models that explain the relationship between depression, fear, anxiety, and post-traumatic stress. Note:
Figure 1A) Hypothesis A: Triad of fear, anxiety, and post-traumatic stress. Figure 1B) Hypothesis B: Post-
traumatic stress in�uences depression. Figure 1C) Hypothesis C: Fear of COVID-19 in�uences depression,
while anxiety and post- traumatic stress are mediators. Figure 1D) Hypothesis D: Anxiety in�uences
depression, and post-traumatic stress is a mediator. Figure 1E) Hypothesis E: Fear, anxiety, and post-
traumatic stress are related to depression



Figure 2

Model of the relationship of fear of COVID-19, anxiety, and post-traumatic stress (model A) and the
framework explaining depression (model D) for the general population and health-care workers (n=830).


