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ABSTRACT 
 

Introduction: In Brazil, a country with high temperatures, favorable to the development of the 
vector, the mosquito has already become a problem, not only because of Dengue, Zika and 
Chikungunya, which plague some Brazilian regions.  
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Objectives: To identify patients assisted in Campo Grande (MS) and Dourados (MS) with febrile 
symptoms and their possible depressive symptoms.  
Methodology: This is a cohort study with patients who obtained a proven clinical-epidemiological 
and laboratory diagnosis of Dengue (ELISA; qRT-PCR and NS1), treated at the SUS network in 
the cities of Campo Grande (MS) and Dourados (MS). The collection period was from 2018, 
starting from April to September 2019. The CES-D instrument was used to perform the possible 
diagnosis of depression.  
Results: In the 115 participants positive for Dengue, a sample in V0 was verified with 63.5% who 
developed symptoms of depression. In period V14, patients positive for Dengue totaled 37.4% and 
these patients did not develop depression according to the sample of the instrument used and 
totaled 62.6%.  
Discussion: It was possible to verify in this study that depression is a mood disorder whose 
symptom together brings suffering and, mainly, social and occupational damage to the analyzed 
sample.  
Conclusion: There is a significant direct relationship between the number of patients who 
developed depression in the illness process of febrile illnesses. 
 

 
Keywords: Dengue; immune response; depression; CES-D; hemorrhagic fever.  
 

1. INTRODUCTION 
 

Infectious and febrile diseases are transmitted by 
vectors and affect about 700,000 people who die 
each year in Brazil and worldwide [1,2], in Brazil 
febrile diseases such as dengue, Zika and 
Chikungunya are a concern for the public health 
system due to its increasing incidence in the last 
ten years [2]. 
 
Dengue, Zika and Chikungunya are charac-
terized as a febrile disease and dengue is 
caused by the DENV virus, which belongs to four 
different groups of interrelated microorganisms 
(serotypes) [3]. These are diseases transmitted 
by the main vector of the genus Aedes [3,4]. 
 
In recent years, a large percentage of the 
Brazilian population is considered to be 
symptomatic during the period of illness with 
dengue [5,6]. And the most common 
manifestations found in Brazil for febrile illness 
are; fever (38º C), vomiting, myalgia, arthralgia 
and skin rush [6–8]. 
 
Dengue, Zika and Chikungunya have shown a 
high morbidity rate in recent years [2], in clinical 
forms and with severe signs, has led the public 
health system to increase cases and the 
development of epidemic regions characterizing 
the co-circulation of DENV viruses, CHIKV and 
ZIKV. What has most concerned Brazilian 
researchers [8] is that 5% of symptomatic 
patients with dengue, Zika or Chikungunya may 
develop atypical manifestations such as 
neuropsychiatric [9] and these atypical 
manifestations in about a third of these patients 

are severe and are characterized by the need for 
support psychiatric [8-11]. 
 
That is why, in recent years, depressive 
disorders as a response to infectious processes 
have been considered a priority in the Brazilian 
public health system, by the World Health 
Organization (WHO) as mentioned in the study 
by Dalgalarrondo (2008). 
 
Dengue fever and other hemorrhagic or non-
hemorrhagic febrile diseases have been well 
documented in Brazil in recent years in terms of 
their physical consequences, however little is 
known about late psychological comorbidities, 
such as depression [10,12,13] . 
 
It is important to consider that human well-being 
and happiness is directly linked to good health 
[8,14] , as a poor state of health can presume 
incapacity in day-to-day tasks [15,16]. 
 
Neuropsychiatric worsening can occur in any of 
these phases directly or indirectly, depending on 
the action of the virus [17,14]. And the 
neuropsychiatric or mental worsening of the 
individual is related to the infectious process with 
any of the four dengue virus serotypes and can 
cause a wide spectrum of symptoms that can 
range from asymptomatic infection to a serious 
illness with neuropsychiatric complications 
[13,18,19] . 
 
And in addition to neuropsychiatric and lethal 
complications, mental life conditions serve                       
to measure the individual's health burden         
with dengue, chronic and acute diseases 
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[20,15,21,16]. In the literature, the report we 
have is that dengue significantly worsens the 
mental quality of individuals [20].  
 
In short, the physical condition of people affected 
by dengue or other febrile illnesses greatly 
affects their psychological health [19,22,20]. In 
previously published studies, it was already 
known that dengue infection can affect the 
central nervous system of the body, justifying 
psychiatric manifestations during the course of 
the disease, such as depression, anxiety and 
anguish [9,16,1] . 
 
Thus, this study aimed to identify patients treated 
in Campo Grande and Dourados in the State of 
Mato Grosso do Sul with dengue who had a 
depressed mood in the period from 2018 to 
2019. 
 

2. METHODS 
 
This observational and descriptive cohort study 
was based on data collected from patients with a 
proven clinical-epidemiological and laboratory 
diagnosis of dengue ((ELISA/NS1/qRT-PCR) 
treated at the emergency health care network in 
the region of Campo Grande and Dourados in 
the State of Mato Grosso do Sul. And, data were 
collected from April 2018 to September 2019. 
The Pan American Health Organization (PAHO) 
and World Health Organization (WHO) inclusion 
criteria were considered clinical confirmation for 
dengue, Zika and Chikungunya [2] . And, the 
selected individuals were of both sexes, aged 
between 18 years and 99 years [1] and 
presented inflammatory post-organic depressive 
symptoms which responded to the questioning 
through the CES-D instrument to investigate 
patients with psychological alterations on D0 and 
D14. The confirmed cases for dengue for 
inclusion in the study using the CES-D 
instrument were 115 patients and 175 patients of 
Zika and Chikungunya with a positive result for 
febrile illness. The clinical evolution of dengue, 
Zika and Chikungunya was performed by clinical 
monitoring and application of the CES-D 
instrument, in the initial phase between one and 
six months after the initial diagnosis. In the 
secondary and tertiary period between 7 and 12 
months, as well as between 13 and 20 months. 
 
The characterization of mental worsening in 
dengue was based on the time between the 
onset of clinical symptoms and mental worsening 
according to the instrument used CES-D in the 

period D0 and D14 [20] . The scores used were 
individuals with a sum greater than or equal to 16 
points on the CES-D instrument and patients 
who underwent at least 03 outpatient monitoring 
appointments [20] . Meanwhile, scores lower 
than 16 points found in the CES-D instrument 
were not used [20]. Microsoft Excel was used in 
all analyzes performed for descriptive statistics, a 
significance level of 5% was considered (p = 
0.05).  
 

3. RESULTS 
 
Of the 115 patients with clinical and laboratory 
diagnosis of dengue by (ELISA/NS1/RT-PCR), 
68.7% (n=79) were female and 31.3% (n=36) 
were male in V0 (Table 1). Distributed in the age 
profile with greater presence in the range of 25 to 
34 years old equivalent to 28.7% (n=33), 
followed by 35 to 44 years old equivalent to 
23.5% (n=27) and 45 to 54 years old with a 
percentage of 20% (n=23), however, for the 
elderly aged 55 years or older, the 
epidemiological percentage was characterized by 
13.9% (n=16) in the V0 period (Table 1). 
 
Schooling was equivalent with a higher 
percentage of 40% (n=46) for complete 
secondary education followed by incomplete 
elementary education with a percentage of 
19.1% (n=22) and still, with 17.4% (n=20) 
referring to incomplete high school in the period 
of V0 (Table 1). Regarding the presence of 
chronic diseases, such as Diabetes Mellitus (DM) 
and Systemic Arterial Hypertension (SAH), it was 
possible to observe that 95.7% (n= 110) do not 
have DM, and around 4.3% (n = 05) are carriers 
of DM in the period of V0. In relation to SAH, a 
total of 82.6% (n = 95) do not have SAH and a 
percentage of 17.4% (n = 20) have SAH in the 
V0 period (Table 1). 
 
97.2% (n= 112) of the patients included in the 
study are not illicit drug users and 2.8% (n= 03) 
are illicit drug users in the V0 period. The non-
use of cigarettes 89.6% (n= 103) was the most 
frequent result and 10.4% (n= 12) use cigarettes. 
Already the use of alcoholic beverages had a 
percentage of 58.2% (n = 67) with no use and 
41.9% (n = 48) do not use alcoholic beverages in 
the period of treatment for dengue in the period 
of V0. Regarding V14, the results in the 115 
patients with clinical and laboratory diagnosis 
evaluated for dengue by (ELISA/NS1/qRT-PCR) 
were; 62.4% (n=72) were female and 37.6% 
(n=42) were male. 
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Table 1. Distribution of the number of dengue cases confirmed by clinical epidemiological and 
laboratory diagnosis (ELISA/NS1/RT-PCR), Campo Grande (MS) and Dourados (MS), from April 

2018 to September 2019 (N = 115) 
 

Variables Positive Cases of Dengue (V0) Positive Cases of Dengue (V14) 

f% n (115) f% n (115) 

Sex 

Masculine 31.3 36 31.3 36 
Feminine 68.7 79 68.7 79 

Age 

18 - 24 Years 13.9 16 13.9 16 
25 - 34 Years 28.7 33 28.7 33 
35 - 44 Years 23.5 27 23.5 27 
45 - 54 Years 20.0 23 20.0 23 
55 - 64 Years 11.3 13 11.3 13 
65 years or older 2.6 03 2.6 03 

Education 

Illiterate 0.9 01 0.9 01 
Incomplete 
Elementary 
School 

19.1 22 19.1 22 

Complete 
primary 
education 

8.7 10 8.7 10 

Incomplete high 
school 

17.4 20 17.4 20 

Complete high 
school 

40.0 46 40.0 46 

Incomplete 
Higher 
Education 

4.3 05 4.3 05 

Complete Higher 
Education 

8.7 10 8.7 10 

Postgraduate 0.0 00 0.0 00 
Master's degree 0.9 01 0.9 01 

Use of Cigarettes 

Yes 10.4 12 10.4 12 
No 89.6 103 89.6 103 

USE of Alcoholic Beverages 

Yes 41.9 48 41.9 48 
No 58.2 67 58.2 67 

USE of Illicit Drugs 

Yes 2.8 03 2.8 03 
No 97.2 112 97.2 112 

Arterial Hypertension 

Yes 17.4 20 17.4 20 
No 82.6 95 82.6 95 

Diabetes Mellitus 

Yes 4.3 05 4.3 05 
No 95.7 110 95.7 110 

 
And, this gender profile was distributed according 
to age, that is, it presented an older profile in the 
range of 25 to 34 years with a percentage of 
28.6% (n=33) and followed by 23.4% (n= 37) in 
the range of 35 to 44 years. As for schooling, it 

was possible to observe in this sample                                                           
that 40% (n=46) had completed high school                   
and 19.3% (n=22) had incomplete elementary 
school and this sample was significant in the 
study, as it presented a p = 0.043. When 
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addressing Diabetes Melittus (DM) in the 
sampling, it was possible to verify                                
that a percentage of 95.6% (n = 110) did not 
present a diagnosis for Diabetes Melittus             
(Table 1). 
 
And, hypertension is observed in V14 a 
significance with p= 0.021, that is, with a 
percentage in the sample of 82.6% (n= 95) that 
did not present hypertension in the period of 
dengue treatment. 
 
A total of 97.4% (n=112) reported not using illicit 
drugs during the dengue treatment period. As for 

the use of cigarettes, it is possible to verify a 
slight equity, since 89.5% (n=103) do not use 
cigarettes and 97.4% (n=112) did not use alcohol 
during the treatment period. 
 
Of the 175 patients with clinical and laboratory 
diagnosis of Zika or Chikungunya by 
(ELISA/NS1/RT-PCR) in V0 and V14, 91 (52%) 
were male and 84 (48%) were female in V0 
(Table 2), however, there was a loss of 50 
individuals at the V0 moment for negativity for 
febrile diseases (Zika, Dengue and Chikungunya) 
usually due to the casuistry of another disease 
such as autoimmune or bacterial. 

 
Table 2. Distribution of the number of cases of febrile illnesses in V0 and V14 for Zika or 

Chikungunya (n=175) 
 

Variables Negative cases for dengue with positive diagnosis of Zika 
or chikungunya (V0) and (V14) (n-175) 

n (175) f% 

Sex 

Masculine 91 52 
Feminine 84 48 

Age 

18 - 24 Years 61 34.8 
25 - 34 Years 54 30.8 
35 - 44 Years 27 15.4 
45 - 54 Years 18 10.3 
55 - 64 Years 7 4.0 
65 years or older 8 4.5 

Education 

Illiterate 0 0 
Incomplete Elementary School 49 28 
Complete primary education 25 14.2 
Incomplete high school 25 14.2 
Complete high school 39 22.2 
Incomplete Higher Education 18 10.2 
Complete Higher Education 6 3.4 
Postgraduate two 1.1 
Master's degree 1 0.57 

Use of Cigarettes 

Yes 50 28.5 
No 125 71.4 

Use of Alcoholic Beverages 

Yes 54 30.8 
No 121 69.1 

Use of Illicit Drugs 

Yes 0 0.0 
No 175 100.0 

Arterial Hypertension 

Yes 53 12.8 
No 122 87.2 

Diabetes Mellitus 

Yes 57 32.5 
No 118 67.4 
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Table 3. Characterization between the CES-D components in period V0 and V14 in cases of 
patients with depressive signs for febrile illnesses (Dengue, Zika and Chikungunya) (N=290) 

 

Variable           Population 

Positive Aspects V0 % V14 % P 

12 - I've Been 
Happy 

Few times. 13 11.4 06 5.3 0.06 

Sometimes. 14 12.2 16 13.9 

Rarely or never. 7 6.0 01 0.8 

Almost always or always. 81 70.4 92 80.0 

16 - I had fun Few times. 16 13.9 16 13.9 0.011 

Sometimes. 26 22.6 29 25.3 

Rarely or never. 19 16.6 19 16.5 

Almost always or always. 54 46.9 51 44.3 

08 – I felt hopeful 
about the future. 

Few times. 01 0.9 1 0.9 < 
0.001 Sometimes. 12 10.5 5 4.4 

Rarely or never. 02 1.7 two 1.7 

Almost always or always. 100 86.9 107 93.0 

Variable       Population 

Positive Aspects V0 % V14 % P 

04 – I feel as good 
as other people. 

Few times. 20 17.4 17 14.7 0.014 

Sometimes. 19 16.6 21 18.3 

Rarely or never. 18 15.6 18 15.6 

Almost always or always. 58 50.4 59 51.4 

Negative Aspects V0 % V14 %  

06 – I felt 
depressed. 

Few times. 18 15.6 17 14.7 < 
0.001 Sometimes. 25 21.7 22 19.2 

Rarely or never. 66 57.4 75 65.3 

Almost always or always. 06 5.3 01 0.8 

18 – I felt sad. Few times. 23 20.0 13 11.4 < 
0.001 Sometimes. 39 33.9 15 13.1 

Rarely or never. 49 42.6 86 74.7 

Almost always or always. 04 3.5 1 0.8 

Negative Aspects V0 % V14 %  

14 – I felt lonely. Few times. 18 15.7 14 12.3 < 
0.001 Sometimes. 21 18.3 17 14.7 

Rarely or never. 71 61.7 80 69.6 

Almost always or always. 05 4.3 4 3.4 

13. I talked less 
than usual. 

Few times. 21 18.4 14 12.2 < 
0.012 Sometimes. 24 20.8 26 22.6 

Rarely or never. 54 46.9 72 62.6 

Almost always or always. 16 13.9 3 2.6 

17 – I had crying 
spells. 

 

 

Few times. 16 13.9 14 12.2 < 
0.001 Sometimes. 15 13.0 8 6.9 

Rarely or never. 73 63.5 90 78.3 

Almost always or always. 11 9.5 3 2.6 

10 – I felt scared. Few times. 15 13.2 7 6.1 < 
0.001 Sometimes. 31 26.9 6 5.3 

Rarely or never. 60 52.1 101 87.8 

Almost always or always. 09 7.8 01 0.8 

09 – I thought my 
life had been a 
failure. 

Few times. 13 11.4 18 15.6 0.001 

Sometimes. 14 12.2 15 13.1 

Rarely or never. 84 73.0 78 67.8 

Almost always or always. 04 3.4 4 3.5 
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Variable           Population 

Somatic Aspects V0 % V14 % P 

03 – I feel that I 
could not get rid of 
the sadness even 
with the help of my 
family or friends. 

Few times. 14 12.2 15 13.2 < 
0.001 Sometimes. 13 11.4 10 8.6 

Rarely or never. 76 66.0 87 75.6 
Almost always or always. 12 10.4 3 2.6 

20 – I feel 
discouraged. 

Few times. 08 6.9 15 13.0 < 
0.001 Sometimes. 42 36.5 31 26.9 

Rarely or never. 52 45.3 64 55.7 
Almost always or always. 13 11.3 5 4.4 

Variable Population 

Somatic Aspects V0 % V14 % P 

05 – I had trouble 
staying focused on 
what I was doing. 

Few times. 18 15.7 11 9.5 0.792 
Sometimes. 28 24.3 21 18.3 
Rarely or never. 59 51.3 76 66.1 
Almost always or always. 10 8.7 7 6.1 

07 – I feel that 
everything I did 
was very costly. 

Few times. 21 18.3 8 6.9 0.596 
Sometimes. 18 15.6 16 13.9 
Rarely or never. 45 39.2 82 71.4 
Almost always or always. 31 26.9 9 7.8 

01 – I got upset 
about things that 
normally didn’t 
bother me. 

Few times. 17 14.8 23 20.0 0.001 
Sometimes. 27 23.4 13 11.3 
Rarely or never. 53 46.1 75 65.3 
Almost always or always. 18 15.7 4 3.4 

Somatic Aspects V0 % V14 % P 

11 – My sleep was 
agitated. 
 
 

Few times. 19 16.5 15 13.1 0.033 
Sometimes. 21 18.3 24 20.8 
Rarely or never. 39 33.9 66 57.4 
Almost always or always. 36 31.3 10 8.7 

02 – I didn't feel like 
eating; I had no 
appetite. 
 

Few times. 24 20.8 17 14.7 0.009 
Sometimes. 23 20.0 20 17.4 
Rarely or never. 33 28.7 71 61.7 
Almost always or always. 35 30.5 7 6.2 

Interpersonal Problems V0 % V14 % P 

19. I felt that people 
didn't like me. 

Few times. 18 15.7 14 12.2 0.001 
Sometimes. 18 15.7 7 6.1 
Rarely or never. 76 66.0 92 80.0 
Almost always or always. 03 2.6 two 1.7 

15 – People were 
not friendly. 

Few times. 19 16.5 11 9.6 0.013 

 
Distributed in the age profile with greater 
presence in the range of 25 to 34 years old 
equivalent to 54 (30.8%), followed by 18 to 24 
years old equivalent to 34.8% (n=61) and 35 to 
44 years old with a percentage of 15.4% (n=27) 
(Table 2). 
 

Regarding the casuistry’s score on the 20 scale 
questions in the initial phase of symptoms in 
patients with suspected febrile illness (Dengue/ 
Zika/Chikungunya) (V0/V14), it was evidenced 
that the most frequently achieved score was for 
the item “I felt hopeful about the future”, with the 
affirmative answer “Almost always or always” 
(86.9% in V0) and (93.0% in V14), referring to 

the subscale related to the positive aspects with 
p<0.001, which presents significance in the 
analyzed result, followed by one of the items 
related to the subscale related to the negative 
aspects, “I thought that my life has been a 
failure”, with the affirmative answer “Rarely or 
never” (73% in V0) and ( 67.8% in V14) with p = 
0.0001 (Table 3). 

 
The score most frequently related to the somatic 
aspect was characterized by the item “I feel that I 
could not get rid of sadness even with the help of 
my family or friends”, with the affirmative answer 
“Rarely or Never” equivalent to (66% in V0) and 
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75.6% in V14) with significance of p=0.001 
(Table 3). 
 

Therefore, the study becomes validated in the 
somatic aspect of depression with the sub-item “I 
feel discouraged”, with p equivalent to the value 
0.001 and the presence of depression is also 
highlighted in the sub-item “I got upset about 
things that I normally don’t think about”. Upset”, 
with p= 0.001, as we used a cutoff value of 0.05 
for the p-value, so we rejected the null 
hypothesis and concluded that there is a 
statistically significant difference between the 
sub-items (Table 3). 
 

It is noteworthy that the presence of depression 
is reinforced in the negative aspect in the sub-
item “I feel alone”, with p equivalent to 0.001 and 
“I thought that my life has been a failure”, with a 
significant p of 0.001 (Table 3). 
 

Still in the interpersonal aspects in the sub-item “I 
felt that people don't like me” there is a 
significant difference between V0 and V14 of 
p=0.001, which reinforces the presence of 
worsening of the main depressive symptoms in 
V14, therefore, it is possible to relate to the 
dengue infectious process (Table 3). 
 

4. DISCUSSION  
 

The state of Mato Grosso do Sul, in recent 
decades, has been affected with great impact by 
the epidemics caused by Dengue, Zika and 
Chikungunya and the consequences in the 
aftermath of these febrile illnesses are                   
related to the predominance of the viral type, in 
Dengue, for example, the DENV-2 and DENV-4 
types and their sequelae, mainly in the cities of 
Campo Grande (MS) and Dourados (MS)             
[1,23] . 
 

Following this context, Campo Grande (MS) and 
Dourados (MS) reported, from April 2018 to 
August 2019, a total of 10,762 cases of patients 
with Dengue or hemorrhagic fever related to 
sociodemographic indicators (Table 1) [6,14,24], 
such as age, sex, education and use of alcohol 
or illicit drugs, especially in cases of Zika and 
Chikungunya (Table 2), whose frequency of 
alcohol use in the population was a total of            
47.2% in accordance with published studies 
previously [23,7] . 
 

The 115 patients included with dengue and 175 
with Zika and Chikungunya, obtained serological 
confirmation by ELISA/NS1/qRT-PCR. When 
considering the general lethality rate in Mato 

Grosso do Sul, a constant equivalent to 1.4% is 
observed, considering only cases of hemorrhagic 
fever [4,25,8], the World Health Organization 
(WHO) maintains an acceptable lethality around 
1.0% [1] , that is, the cities of Campo Grande and 
Dourados in the state of Mato Grosso do Sul are 
0.4 points higher than the index desired by the 
World Health Organization (WHO) [1] . 
 

The result of this study demonstrated that the 
mean prevalence was in the age range 
equivalent to 25 - 34 years old with a frequency 
equal to 28.6% (n=33 in agreement with the data 
found in the study by Santos et al. [22], 
specifically for dengue, whose age group with the 
highest frequency of illness was in the range of 
19 to 59 years old (Table 1). 
 

In the confirmed cases of Zika and Chikungunya 
in this study, a higher frequency was observed in 
females with a total of 31 cases in the age group 
of 18 to 44 years and the highest risk for 
diagnosis of Zika and Chikungunya was found in 
females in the same age group and in the rainy 
season, similarly to the study by Rasmussen et 
al [24], which increased mainly in the rainy 
summer season, due to the wide dissemination 
of the Aedes Aegypti mosquito and its great 
capacity as a transmitter of these febrile 
diseases. 
 

In this case, Zika (ZIKV), it was possible to 
observe the lack of herd immunity in the 
population, since, given the non-exposure to the 
virus in a high form until the moment presented 
by Rasmussen et al [24], therefore, one can say 
that in this study the high incidence of Zika, 
verified in the cities of Campo Grande (MS) and 
Dourados (MS) during the study period, occurred 
due to the lack of herd immunity (Table 2). 
 

Furthermore, the distribution of cases related to 
sex and systemic arterial hypertension in this 
study are equivalent to the studies by Santos et 
al. (2019), making it possible to associate              
these results with the Brazilian sociocultural 
characteristics, mainly due to the fact that the 
female individual spends a long period of the day 
indoors or outside the home, and it can also be 
considered that the male gender presents a 
lower percentage in the search for the service 
compared to females and, probably because of 
this, there is a smaller amount of underreporting 
compared to males (Table 1). 
 

This occurred in this study due to the fact that the 
city of Campo Grande (MS) and Dourados (MS) 
have a higher degree of urbanization and higher 
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population density and these indicators are a risk 
factor for the occurrence of dengue, Zika and 
Chikungunya [23,7]. Most of the population lives 
in urban areas, such as the cities of Campo 
Grande (MS) and Dourados (MS) [25,8,26], 
showing the vulnerability in areas with an 
environment conducive to the proliferation of 
Aedes Aegypti  [24,16]. 
 
As for education, it should be noted that in this 
study a correct record was made in the 
compulsory notification forms of Dengue cases in 
Mato Grosso do Sul, in which 46% had 
completed high school, differing from the study 
by Santos et al. [22], with more than 50% of 
registered cases ignored or left blank at the time 
of notification [19,24,22,27,20,15,21,16]. 
 
Not recording sociodemographic data brings 
fragility to the public health system [22], and it is 
possible to highlight when analyzing the studies 
in general that the participants who presented an 
average level of school knowledge differing from 
other studies that considered that the lower the 
educational level, the lower their knowledge 
about aspects related to dengue, which in turn 
increases the infection [27]. 
 
When addressing depression in febrile illnesses, 
the World Health Organization considers that 
traditional problems, and in cases related to 
infectious diseases, such as Dengue, Zika and 
Chikungunya and malnutrition [12,11], are 
allocated among the main needs of the 
population and will certainly be replaced by 
diseases such as depression, as a result of the 
long post-febrile illness period [20,1]. 

 
The World Health Organization (WHO) [1] 
considers the biomedical and social changes that 
justified the data shown in Table 1 and Table 2 
mainly associated with the clinical signs of neuro-
Dengue, Zika and Chikungunya and, generally, 
the development of depressive signs in the 
disease fever are related to immunological 
mechanisms activated in the excessive 
production of pro-inflammatory cytokines [15, 
21,16] , which have the function of inducing 
organic depression in the viral infectious process 
seen in this study [11,28,29] . 

 
The process of diagnosing mental illnesses such 
as depression does not follow the logic and 
objectivity that other diagnoses have, therefore it 
becomes difficult and confusing, and develops 
according to the symptoms presented during the 
illness period [20,21,1]. 

Generally, depressive disorders will be 
influenced by the subjectivity of the examiner [28] 
. And the good health professional must know 
how to recognize, in the patient's speech, the 
signs of depression, as well as its symptoms, in 
order to then make the appropriate referral and 
even act preventively [14,18,29]. 
 

However, what actually happens is that 
depression is still underdiagnosed and 
undertreated in the state of Mato Grosso do Sul 
when related to infectious processes of febrile 
diseases such as Dengue, Zika and 
Chikungunya. And, this study is primary in the 
report when evaluating the prevalence of 
depression in patients with Dengue when using a 
screening tool, in this case, CES-D used for 
standardized screening in structured interviews 
to collect information about the main signs and 
psychiatric manifestations of depression at the 
beginning of the infectious period. 
 

The positive and somatic aspects among 
patients in V0 and V14 can be caused by the 
presence, mainly, of myalgia and arthralgia, 
which can be considered one of the triggers for 
the increase in the score of the depressive 
symptom [14,17,18]. 
 

These characteristics are predictors of an 
increase in the depressive symptoms score, 
mainly in V14 analyzed in this study [29,21]. In 
this study, it was reinforced that 50% of the 
patients developed fatigue mainly in the initial 
period (V0), experienced in the somatic aspects 
(Table 3) that aggravate the depressive signs 
and symptoms. 
 

These manifestations occur because the 
infectious alterations are the result of the 
deposition of immunocomplexes, mainly in the 
acute phase in the central nervous system 
[29,27] , and thus, symptoms such as headache, 
convulsions with fever or delirium and insomnia 
accompanied by restlessness and irritability 
followed by other sensory depressive signs with 
behavioral disorders will be accentuated [15] , 
however, the clinical manifestations occurred in 
this study in a higher percentage in the chronic 
period in the initial acute phase of the illness 
period (Table 2). These symptoms are usually 
associated with thrombocytopenia or 
disseminated coagulopathy, and this occurs as a 
consequence of immunological reactions of the 
viral infection in Dengue, generally associated 
with perivascular inflammation [11,21]. 
 

These patients or participants will develop 
cerebral edema with vascular congestion that 
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causes focal hemorrhages due to perivascular 
lymphocytic infiltrates, as they cause several foci 
of perivenous demyelination with formation of 
immune complexes during the infectious period 
[24,22,27,20,15,21] . 
 
In this pioneering study on the presence of 
depression in patients with febrile illnesses using 
the CES-D instrument [20], it was possible to 
verify a variety of likely contexts for the 
development of depression in the participant, 
mainly cultural, since the CES-D through 
solutions factorials adjusted for 
sociodemographic aspects is capable of 
identifying the presence of depression in a 
simple way and at no high cost [20,15,21,16,1] . 
 
Therefore, it is important to develop therapeutic 
strategies used in the treatment of depression for 
patients with dengue, Zika and Chikungunya, this 
includes enabling health professionals to identify 
the development of depression in the illness 
process, the use of antidepressants and rapid 
cognitive therapy, with the purpose of reducing 
the psychic suffering of this patient and, thus, 
bringing a better quality of life for this individual. 
 

Thus, further studies should be carried out in 
order to assess the presence of depression in 
patients with Dengue with greater precision in 
biochemistry and histology. 
 

5. CONCLUSION 
 

Febrile illnesses in the State of Mato Grosso do 
Sul continue to be an important problem, due to 
their high incidence, mainly with the development 
of evolution to deaths and this high percentage of 
lethality (1.4%) has great repercussions on public 
health in the state. In this study, there was a 
prevalence of depressive disorder in patients 
followed up from 2018 to 2019. However, more 
longitudinal studies are needed to corroborate 
this hypothesis. 
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