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INTRODUCTION

Dengue is an infectious disea-
se caused by a virus, which 
is the Dengue Virus or Den-

gue Virus (DENV), consisting of Ribonu-
cleic Acid (RNA), being an arbovirus of 
the genus Flavivirus, of the family Fla-
viviridae, whose main vector is Aedes 
aegypti. (1) Factors such as rapid urbani-
zation, population growth, unfavorable 
conditions for sanitation and water su-

ABSTRACT | Objective: to analyze the incidence of reported cases of dengue in Montes Claros. Method: descriptive, exploratory, 
documentary, retrospective, transversal study, quantitative, carried out at SINAN online of the Municipal Health Secretariat. The sample 
consisted of 10,879 patients notified between 2017 and 2019. The data treatment was done by simple descriptive epidemiology. 
Results: the incidence of cases in 2017 was low when compared to subsequent years. In 2018, the percentage increase compared to 
2017 was 362.3%. In 2019, there was an exponential increase in the incidence, to reach 912.8% in relation to 2018 and 4,592.3% in 
relation to 2017. In addition, there was an increase in laboratory confirmed cases as positive in 2019 (3.8%). Conclusion: the incidence 
of reported cases of dengue disease was high in 2019 and progressive over time. The symptomatic increase of cases was very high, 
and the follow-up of these patients should be intensified. 
Keywords: Dengue. Dengue virus. Disease notification. Incidence. Health information systems.

RESUMEN | Objetivo: analizar la incidencia de los casos reportados de dengue en Montes Claros. Método: estudio descriptivo, 
exploratorio, documental, retrospectivo, transversal, cuantitativo, realizado en el SINAN en línea de la Secretaría Municipal de 
Salud. La muestra estaba formada por 10.879 pacientes notificados entre 2017 y 2019. El tratamiento de los datos fue mediante 
epidemiología descriptiva simple. Resultados: la incidencia de casos en 2017 fue baja en comparación con los años siguientes. 
En 2018, el incremento porcentual respecto a 2017 fue del 362,3%. En 2019 se ha producido un aumento exponencial de la 
incidencia, de forma que se ha alcanzado el 912,8% respecto a 2018 y el 4.592,3% respecto a 2017. Además, hubo un aumento 
en el número de casos confirmados en los laboratorios como positivos en 2019 (3,8%). Conclusión: la incidencia de los casos 
reportados de la enfermedad del dengue fue alta en 2019 y progresiva en el tiempo. El aumento sintomático de los casos fue muy 
elevado, por lo que se debe intensificar el seguimiento de estos pacientes. 
Palabras claves: Dengue. Virus de la dengue. Notificación de enfermedades. Incidencia.

RESUMO | Objetivo: analisar a incidência de casos notificados de dengue em Montes Claros. Método: estudo descritivo, 
exploratório, documental, retrospectivo, transversal, quantitativo, realizado no SINAN online da Secretaria Municipal de 
Saúde. A amostra foi constituída por 10.879 pacientes notificados entre 2017 e 2019. O tratamento dos dados se deu 
por epidemiologia descritiva simples. Resultados: a incidência de casos em 2017 foi baixa, quando comparada aos anos 
subseqüentes. Em 2018, o aumento percentual em relação a 2017 foi de 362,3%. Em 2019, houve um aumento exponencial 
na incidência, de modo a atingir 912,8% em relação a 2018 e 4.592,3% em relação a 2017. Ainda, houve aumento dos casos 
confirmados laboratorialmente como positivos em 2019 (3,8%). Conclusão: a incidência de casos notificados para a doença 
da dengue mostrou-se alta em 2019 e progressivo com o tempo. O aumento sintomático dos casos mostrou-se bem altos, 
devendo-se intensificar o acompanhamento desses pacientes. 
Palavras-chaves: Dengue. Vírus da Dengue. Notificação de doenças. Incidência. Sistemas de informação em saúde.
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pply, the marked migratory movement 
and the mosquito's ability to adapt to 
the domestic environment contribute to 
the proliferation of the vector. (2) Den-
gue is endemic in several tropical and 
subtropical countries, like Brazil, which 
indicates that about 40% of the world 
population is at risk of becoming infec-
ted with the virus. (3) In the world, there 
are the circulation of four dengue sero-
types (DENV-1, DENV-2, DENV-3 and 
DENV-4). (1) In view of the geographical 
scope, number of cases and severity of 
the disease, this arbovirus has social, 
economic and public health implica-
tions. (4) Thus, it represents a challenge 
to health care and epidemiological sur-
veillance (ES). (5)

Infection with DENV can be symp-
tomatic or asymptomatic. In situations 
where dengue is symptomatic, the di-
sease has a broad clinical spectrum. It 
can vary from cases in which they have 
few symptoms to severe cases that may 
die. (1) In general, patients evolve to re-
covery after self-limited but debilitating 
dengue, characterized by abrupt onset 
fever, headache, adynamia, myalgia, 
arthralgia, retro orbital pain, inappeten-
ce and rash.(4,5,6) On the other hand, a 
small portion evolves to a severe form 
of the disease, which is characterized 
by bleeding, severe organ dysfunction 
or plasma leakage. (4,5) Before the evo-
lution to the severe form of dengue, 
there are the appearance of alarm sig-
ns, which are: severe and continuous 
abdominal pain; persistent vomiting; 
accumulation of fluids such as ascites; 
pleural effusion and pericardial effu-
sion; postural hypotension and/or lipo-
thymia; hepatomegaly greater than 2,0 
cm below the costal margin; mucosal 
bleeding; lethargy and/or irritability and 
progressive increase in hematocrit. (6) 
Thus, the diagnosis of dengue is essen-
tial for the correct clinical management 
for the benefit of the patient for ES and 
for research.(4)

The confrontation occurs from the 
simple adoption of routine measures, 

such as home visits (HV), the promotion 
of task forces and health education, 
which aim to eliminate the breeding 
sites of the vector and provide informa-
tion to the population about the disease, 
until the elaboration of urban policies 
that seek to intensify combat actions. (7,8) 
Community Health Agents (CHA) and 
Endemic Combat Agents (ECA), toge-
ther with the population, are primarily 
responsible for the identification and 
destruction of standing water reservoirs 
where mosquitoes proliferate. (9) In Bra-
zil, dengue is a compulsory notification 
disease, where every suspected and/
or confirmed case must be reported to 
the ES service through the Notifiable 
Diseases Information System (SINAN - 
Sistema de Informação de Agravos de 
Notificação). (5) The ES allows the moni-
toring of the numbers of cases and their 
territorial distribution, which makes it 
possible to identify the demand for in-
tervention actions.(7)

In the State of Minas Gerais, den-
gue cases have been recorded since 
1980 and have shown, over the years, a 
considerable increase in the number of 
outbreaks of A. aegypti. (10,11) In recent 
years, the city of Montes Claros, being 
one of the main cities in the north of 
Minas Gerais, has shown great concern 
in relation to dengue. The municipality 
with an estimated population of more 
than 409 thousand inhabitants, with a 
population density of 101.41 inhabi-
tants/km2, was classified as at risk of an 
outbreak, according to the A. aegypti 
Rapid Index Survey (LIRAa - Levanta-
mento de Índice Rápido do A. aegypt), 
by three years in a row. (11,12)

In this context, the present study 
aims to analyze the incidence of den-
gue cases notified in the municipality of 
Montes Claros, Minas Gerais, between 
2017 and 2019.

METHOD

This is a descriptive, exploratory, 
documentary, retrospective, cross-sec-

tional study with a quantitative appro-
ach, carried out at the Municipal Heal-
th Department of Montes Claros (SMS/
MOC), Minas Gerais. Notification forms 
were used for patients with dengue who 
were registered with SINAN. The study 
population consisted of all residents in 
the municipality, which currently has 
83 units of the Family Health Strategy 
(FHS) containing 141 health teams, six 
hospitals and an Emergency Care Unit 
(UPA), with coverage of 100% . Thus, 
the sample consisted of 10.879 patients 
notified during the period from January 
2017 to December 2019.

The following eligibility criteria for 
inclusion in the study sample were lis-
ted: (1) living in Montes Claros; (2) ha-
ving been notified at a health institution 
in the municipality of Montes Claros; 
(3) patient notified with dengue betwe-
en 2017 and 2019; and (4) have the no-
tification form registered at SINAN with 
all the data available in the system.

A letter of introduction and an Insti-
tutional Consent Form (TCI), along with a 
copy of the research project, was sent to 
the SMS/MOC's EV Coordination for stu-
dy authorization. The institution was duly 
advised on the research guidelines and 
the SMS/MOC signed the TCI in order to 
authorize the study. Data collection was 
carried out in the 2nd semester of 2020, 
during the months of October and No-
vember, by the responsible researcher.

The study used secondary data avai-
lable on SINAN online from SMS / MOC, 
which allow consultation by municipa-
lity of residence of the notified patient, 
which were tabulated in TABWIN, of the 
Department of Informatics of the Uni-
fied Health System (DATASUS), and as-
sociated with the information from the 
Zoonosis Control Center (CCZ). It should 
be noted that the CCZ is responsible for 
disseminating the survey of the number 
of outbreaks identified in the regions of 
the municipality of Montes Claros throu-
gh LIRAa. A self-made semi-structured 
form, based on the dengue notification 
form available on the SINAN website, 
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was applied as a data collection instru-
ment for sample collection.

The information collected was di-
vided into six variables: sex; age group; 

number of cases; conducting serological 
tests; classification of cases according to 
the degree of complexity; and evolution 
of cases. The data found were stored in 
the software Statistical Package for the So-
cial Sciences (SPSS), version 26, and re-
presented by means of graphs and tables, 
constructed using Microsoft Excel®, Win-
dows for Windows, version 2010, with 
absolute frequencies (n) and percentages 
(%) for better visualization and discussion 
of results. They were discussed according 
to simple non-parametric and non-proba-
bilistic descriptive epidemiology.

The study followed the ethical pre-
cepts established by Resolution No. 
466, of December 12th, 2012, of the 
National Health Council (CNS), which 
regulates the conduct of research in-
volving human beings. (13) The research 
project was assessed and approved by 
the Research Ethics Committee of the 
State University of Montes Claros (CEP 
UNIMONTES) under consubstantiated 
opinion nº 4.272.176/2020, Certificate 
of Presentation for Ethical Appreciation 
(CAAE) nº 37459620.2.0000.5146.

RESULTS

The incidence of cases notified for 
dengue in 2017 was low when com-
pared to subsequent years. In 2018, 
the percentage increase compared to 
2017 was 363,28%. In 2019, there was 
an exponential increase in incidence, 
in order to reach 912,82% in relation 
to 2018 and 4.592,27% in relation to 
2017 (Graph 1).

The data collected point to a slightly 
higher incidence for females (58,37%) 
in the three years surveyed, with 2019 
being the year with the highest inci-
dence of cases. As for the age group, 
the most affected was 20 to 34 years, 
with emphasis also on the year 2019 (n 
= 2.849; 29,33%). A small loss of data 
was identified in the cases by age group 
of the same year, with 9,709 cases 
being recorded, when the notified total 
was 9.713 (Table 1).

 

Table 1 – Incidence of notified dengue cases according to sex and age group. Montes 
Claros (MG), 2020. (n=10.879)

Variables
2017 2018 2019* Total

n % n % n % n %

Sex

Male 98 0,9 389 3,57 4.040 37,14 4.527 41,61

Female 108 1,08 570 5,23 5.673 52,06 6.351 58,37

Ignorado 01 0,02 0,0 0,0 0,0 0,0 01 0,02

Total 207 2,0 959 8,8 9.713 89,2 10.879 100,0

Age group (years)

< 1 05 0,04 21 0,19 226 2,12 252 2,35

1-4 08 0,07 43 0,39 617 5,68 668 6,14

5-9 04 0,03 81 0,74 857 7,89 942 8,66

10-14 11 0,1 92 0,84 1.019 9,37 1.122 10,31

15-19 26 0,23 101 0,92 1.003 9,24 1.130 10,39

20-34 85 0,78 294 2,7 2.849 26,2 3.228 29,68

35-49 36 0,33 189 1,73 1.793 16,49 2.018 18,55

50-64 24 0,22 105 0,96 985 9,06 1.114 10,24

65-79 08 0,2 27 0,24 309 2,72 344 3,16

80 e + 00 0,0 06 0,09 51 0,43 57 0,52

Total 207 2,0 959 8,8 9.709 89,2 10.875 100,0
Source: SINAN/SMS/MOC, 2020. *In 2019, four notified forms did not present information on the age group.

 

Graph 1 – Incidence of dengue cases reported in the municipality of Montes Claros, 
Minas Gerais, in the years 2017, 2018 and 2019. Montes Claros (MG), 2020. (n = 10.879)

Source: SINAN/SMS/MOC, 2020.
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As for dengue cases analyzed 
through laboratory tests, there was an 
increase of 3,76% in cases tested and 
confirmed as positive since 2017 (n=9; 
0,08%) to 2019 (n=417 ; 3,84%). Table 
2 outlines the representation of labora-

tory results with a view to performing 
or not exams for the disease. It is no-
teworthy that a considerable portion of 
the sample was categorized as ignored/
blank or laboratory test not performed.

As for the classification of notified 

dengue cases according to their degree 
of complexity, there was a significant 
increase of 74,62% from 2018 to 2019 
in relation to classic dengue. Also, in 
the years 2017 and 2018, discarded 
cases followed by classic dengue ca-
ses prevail, while in 2019, in contrast 
to previous years, classic dengue cases 
prevailed followed by discarded cases 
(Table 3).

Regarding the evolution of cases, 
the disease was cured in most cases, 
with a percentage of 89,02% cure in 
2019 and a percentage increase of 
80,28% cure in 2018 for the year 2019. 
The percentage of deaths from the di-
sease, compared to the total sample, 
was not significant (0,11%), however 
the promotion and prevention measures 
must be intensified in order to avoid an 
increase in mortality (Table 4).

DISCUSSION

During the years 2017, 2018 and 
2019, there was a progressive increase 
in the number of dengue cases in the 
city of Montes Claros. The year 2019 
presented a significant growth in re-
lation to the previous years, and data 
from other scientific studies referring 
to Minas Gerais converge with this in-
formation when describing that in the 
same year the State presented alarming 
data of notified cases of dengue accor-
ding to the proportion notifications re-
gistered at SINAN. (14,15)

The climate is a relevant factor for 
the proliferation of the dengue vector. 
Most of Brazil has a tropical climate, 
hot and humid, with periods of os-
cillation between rain and drought, 
which allows the adaptation of A. ae-
gypti to the country and increases its 
speed of reproduction. (16) The Montes 
Claros Microregion is composed of 22 
municipalities and is located in the 
northern Mesoregion of Minas Gerais. 

(17) The Montes Claros Microregion is 
composed of 22 municipalities and is 
located in the northern Mesoregion of 

 

Table 2 – Incidence of dengue cases analyzed through laboratory tests. Montes 
Claros (MG), 2020. (n=10.879)

Result
2017 2018 2019 Total

n % n % n % n %

Ignored/ Blank 70 0,64 574 5,27 8.683 79,82 9.327 85,73

Positive 09 0,08 237 2,17 417 3,84 663 6,09

Negative 34 0,31 146 1,34 612 5,63 792 7,28

Inconclusive 01 0,02 00 0,0 00 0,0 01 0,02

Unrealized 93 0,95 02 0,02 01 0,09 96 0,88

Total 207 2,0 959 8,8 9.713 89,2 10.879 100,0
Source: SINAN/SMS/MOC, 2020.

 

Table 3 – Distribution of the incidence of notified dengue cases as to their classification 
according to the degree of complexity. Montes Claros (MG), 2020. (n=10.879)

Result
2017 2018 2019 Total

n % n % n % n %

Discarded 93 0,85 718 6,6 1.326 12,21 2.137 19,66

Classical Dengue 85 0,78 232 2,14 8.352 76,76 8.669 79,68

Dengue with alarm signs 00 0,0 03 0,02 30 0,28 33 0,3

Severe Dengue 00 0,0 03 0,02 00 0,0 03 0,02

Inconclusive 29 0,37 03 0,02 05 0,05 37 0,34

Total 207 2,0 959 8,8 9.713 89,2 10.879 100,0
Source: SINAN/SMS/MOC, 2020.

 

Table 4 – Prevalence of the evolution of notified dengue cases. Montes Claros (MG), 
2020. (n=10.879)

Result
2017 2018 2019 Total

n % n % n % n %

Cure 89 0,92 951 8,74 9.696 89,02 10.736 98,68

Death due to worsening 00 0,0 01 0,01 00 0,0 01 0,01

Death due other causes 01 0,01 04 0,03 03 0,02 08 0,07

Death under investigation 00 0,0 00 0,0 02 0,01 02 0,03

Ignored/Blank 117 1,07 03 0,02 12 0,15 132 1,21

Total 207 2,0 959 8,8 9.713 89,2 10.879 100,0
Source: SINAN/SMS/MOC, 2020.
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Minas Gerais.(18) With that, the clima-
tic factor of the region can be a faci-
litator for the occurrence of infections 
by the dengue virus.

Socioeconomic, environmental 
and health variables can also be deter-
minants in the infection. (14) The growth 
and demographic concentration resul-
ting from the accelerated and disorde-
red urbanization process, combined 
with the precariousness of basic sani-
tation, such as dumps exposed to open 
skies, solid waste thrown and burned 
in unused land and incorrectly stored 
water, are factors that can promote the 
dissemination of dengue in cities. (18) 
According to the 2020 census of the 
Brazilian Institute of Geography and 
Statistics (IBGE), Montes Claros has an 
estimated population of 413.487 peo-
ple, the largest in the North of Minas 
Gerais. (12) De acordo com dados de 
2010 da mesma instituição, 93.4% dos 
domicílios apresentam esgotamento 
sanitário adequado. (17) Montes Claros 
is a large municipality, which assigns a 
role in disseminating and/or receiving 
dengue. Precisely because it is the most 
populous city in the north of Minas Ge-
rais, it is a reference in the sectors of 
economy, commerce and education, 
contributing to the great circulation of 
people in the city. The search for qua-
lified health services, education, work 
and consumption contributes to the 
movement of people, who move from 
smaller cities to larger ones, so that this 
can play a significant role in epidemic 
events. (19) Further studies are needed 
to confirm this association. (20)

As for the diagnosis, of the 10,879 
cases notified between the years 2017 
and 2019, 663 tested positive accor-
ding to laboratory tests. However, al-
though the cases have been confirmed 
by laboratory examination, the result 
allows for bias, due to the period of 
collection of the blood sample. Accor-
ding to the protocol of the Ministry of 
Health (MH), serology, performed using 
the Enzyme-Linked Immunosorbent As-

say (ELISA) method, one of the forms 
of laboratory confirmation of dengue, 
must be requested from the sixth day 
onset of symptoms. (6) It is possible that 
if the symptoms start to disappear be-

fore the sixth day, individuals will stop 
performing the laboratory exam, which 
is reflected in the statistics. It is unders-
tood that the other reported cases were 
confirmed through clinical and epide-
miological examinations. However, it 
should be considered that the clinical 
picture of dengue can be confused with 
the pictures of other arboviruses such as 
Zika and Chikungunya due to the simi-
larities, and this can interfere with the 
diagnosis records. (21)

Regarding the degree of complexi-
ty, classical dengue was found in most 
cases compared to severe dengue and 
dengue with alarm signs between the 
years 2017 and 2019. In contrast to 
other studies carried out in the mu-
nicipality of Barreiras in the state of 
Bahia, between 2007 and 2013, and 
in the municipality of Fortaleza in 
the state of Ceará in the years 2001, 
2006, 2008, 2011 and 2012, Mon-
tes Claros has a higher number of 
discarded and/or inconclusive cases 
than classic dengue, except in 2019. 
(22,23) These results may have been in-
fluenced by the population's lack of 
guidance and/or information about 
the importance of the diagnosis. In 
this sense, the available data may not 
reflect reality. Diagnostic errors, dif-
ficulties in accessing health services 
and the occurrence of asymptomatic 
infections are problems frequently re-
lated to underreporting, accurate no-
tification is essential for the local re-
ality to be identified and the effective 
planning of health actions is carried 
out by managers. (14)

Although the city had a high inciden-
ce of dengue cases, it was observed that 
the majority evolved to cure, with only 
one death due to illness in 2018. A sur-
vey conducted in the country found that 
the lethality rate of dengue is associated 
with the number of primary health care 
units, and the greater the population's 
access to primary care professionals, 
the lower the risk of death. (24) This fact 
can be observed in Montes Claros since 

Diagnostic errors, 
difficulties in 

accessing health 
services and the 
occurrence of 
asymptomatic 

infections 
are problems 

frequently related 
to underreporting, 

accurate notification 
is essential for the 
local reality to be 
identified and the 
effective planning 
of health actions 
is carried out by 

managers.
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the city currently has 82 Family Health 
Strategies, with 100% coverage of the 
population. Another explanation would 
be the fact that the majority of registered 
cases are classic dengue fever, which is 
self-limiting. (5) However, it is also neces-
sary to take into account the failure to 
investigate all deaths, since in 2017, for 
example, 1,07% of the causes of death 
were ignored.

The female sex was considered to 
be the most affected, which corrobo-
rates with another research carried 
out in the same municipality between 
the years 2007 and 2011 (25) and with 
other studies from different regions of 
the country. (20,22,26,27) This can be ex-
plained by the fact that A. aegypti has 
intra and peridomestic circulation, 
places that are generally more fre-
quented by women. (26) Another pos-
sible explanation is the fact that they 
seek more medical assistance than 
men (20), which contributes to the un-
derreporting of male cases.

Similar studies, carried out in 
other places, also found that the most 
affected age group is concentrated be-
tween 20 and 49 years old, being an 
economically active population, in-
serted in the job market. (20,22) The data 
also corroborate with a survey carried 
out in the region of the Americas that 
found a higher incidence of dengue in 
Brazil in young adults (28),and yet with 
another study carried out in the same 
municipality. (25)

The present study has limitations. 
Some data losses were identified du-
ring the research, which may have 
interfered with the analysis of some 
variables. Brazil still has the underre-
porting of dengue cases as a reality, 

the filling in of the notification forms 
needs to be improved. (29) In addition, 
there is a noticeable scarcity of studies 
related to the incidence of dengue in 
Brazilian territory that can serve as a 
comparison with other research. He-
alth managers and professionals lack 
valid and reliable epidemiological 
data to assist in the implementation of 
measures according to the real needs 
of the population.(30)

CONCLUSION

There has been a gradual increase 
in dengue notifications over the years, 
with an emphasis on 2019, which pre-
sented an alarming number of cases 
compared to other years. There was a 
higher incidence of reported cases in 
young, female adults, aged 20-34 years, 
in which they were responsible for the 
highest number of notifications. In 2017 
and 2018, the majority of reported ca-
ses were discarded, while in 2019 the 
prevalence was of classic dengue cases 
evolving to cure in the last two years of 
the study.

Therefore, it is essential that the ES 
performs detailed and continuous mo-
nitoring of the incidence of dengue in 
the municipality. In view of this, the 
present study presented relevant infor-
mation about the epidemiological situ-
ation of dengue in Montes Claros, pa-
ving the way for managers and health 
workers to carry out a reassessment of 
public policies combined with environ-
mental management and interlocution 
between intersectoral service networks 
and society in order to implement new 
health and sanitation actions directed 
to the population to face dengue. 
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