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Abstract
The number of cases of mortality due to dengue fever in the ex-residence of Semarang 
and ex-residence of Pati from January to December 2020 was 24 people. The purpose of 
this study was to analyze the factors associated with mortality from dengue fever from 
2018-2020 in ex-residents of Semarang and ex-residents of Pati. This type of quantitative 
analytic research with a case-control approach. The sample consisted of 60 respondents, 
30 case groups, and 30 control groups, taken using the Consecutive sampling technique. 
Analysis using chi-square test. The results showed that the related factors were gender 
(p-value = 0.009, OR = 4.750) and a history of suffering from DHF (p-value = 0.001, 
OR 7.500). Lack of public awareness of the importance of 3M in preventing DHF. It is 
necessary to conduct counseling with promotional media that is more interesting and 
informative to the surrounding community so that they care about the surrounding en-
vironment, so that the community can start by cooperate in cleaning the environment.
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2015). Dengue virus infection poses significant 
health and economic burden worldwide (Budigi 
et al., 2018).

Active cases of dengue fever in Indonesia 
are classified as high, there are 95,893 active 
cases of dengue fever in 2020, but this has 
decreased compared to 2019, which amounted 
to 112,954 active cases of dengue fever. And 
for the mortality rate due to dengue fever in 
2020 amounted to 661. While the mortality 
rate due to dengue fever in 2019 amounted 
to 751 (Kemenkes RI, 2020). Data on active 
cases of DB in Central Java from January 
to December 2017 before the COVID-19 
pandemic was 21,601/100,000, and mortality 
due to DB were 1.24%. In January-December 
2018, the number of active DB cases was 3,519, 
and mortality due to DB was 37. The number 
of DB cases during the COVID-19 pandemic 
from January to December 2020 was 5,602. The 

Introduction
Dengue Hemorrhagic Fever (DHF) is 

an acute viral infectious disease caused by the 
dengue virus. It is characterized by a fever of 2-7 
days accompanied by bleeding manifestations, 
decreased platelets (thrombocytopenia), he-
moconcentration marked by plasma leakage 
(increased hematocrit, ascites, pleural effusion, 
hypoalbuminemia) (Kemenkes RI, 2017). 
According to WHO, cases of dengue fever in 
the world are increasing daily. The report from 
WHO stating in the last two decades, there 
has been a significant increase in active cases 
of dengue fever from 505,430 active cases in 
2000 to 2,400,000 in 2010. It increased to 5.2 
million in 2019 (Dengue WHO , 2021). Dengue 
fever is a public health problem in the tropical 
and subtropical world. Dengue fever cases have 
grown dramatically in recent years, as well as 
mortality due to dengue fever (Arauz et al., 
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Method
The research’s design is quantitative 

and analytical, with a case-control approach. 
The sample in the study was divided into two. 
Namely, the case samples were some DHF 
patients who died in Semarang Residence 
and Pati Residence in 2018-2021. The control 
samples were some DHF patients who were 
declared cured in Semarang Residency and 
Pati Residency in 2018-2021. The independent 
variables in the study were age, gender, and 
history of suffering from DHF. The dependent 
variable in the study was mortality due to DHF 
in 2018-2021. However, there is a confounding 
variable in the study, namely the time of 
mortality of DHF patients. The sample size of 
the case and control groups in this study was 
determined using the Lemeshow formula, 
namely 30 case groups and 30 control groups 
using the Consecutive Sampling technique. The 
sample criteria were divided into two groups. 
They are the inclusion-exclusion criteria for the 
case group and the inclusion-exclusion criteria 
for the control group. The inclusion criteria 
for the case group were the families of DHF 
patients in 2018-2021 who were declared dead 
from DHF and in the medical record and were 
willing to be interviewed. The exclusion criteria 
for the case group were the patients’ families 
who could not be contacted. The inclusion 
criteria for the control group are patients with 
DHF in 2018-2021 who have been declared 
cured, while the exclusion criteria for the control 
group are patients with DHF in 2018-2021 who 
cannot be contacted. Data were analyzed using 
univariate and bivariate analysis techniques 
with a chi-square test. If the chi-square criteria 
are not met, the cells are simplified with one of 
the categories used as a comparison. 

Results and Discussions
This study was conducted to know the 

factors associated with DHF mortality in the ex-
Karisidenan Semarang and ex-Karisidenan Pati 
in 2018-2021. Semarang Residence consisted of 
six regions. Namely Semarang City, Semarang 
Regency, Salatiga City, Kendal Regency, 
Demak Regency, and Grobogan Regency. 

cases spread across 35 districts/cities in Central 
Java. Of these, 114 people died due to dengue 
fever (Dinas Kesehatan Provinsi Jawa Tengah, 
2020). Of course, this is indeed a decline but 
keep in mind that the increasing number of 
COVID-19 cases in Indonesia at the beginning 
of 2020 caused other diseases were not recorded 
properly. The contributors to the highest DB 
cases among regions throughout Central Java  
Province include Semarang City, Semarang 
Regency, Salatiga City, Kendal Regency, Demak 
Regency, Grobogan Regency, Pati Regency, 
Kudus Regency, Blora Regency, and Rembang 
Regency. From January to December 2020, 
there were 1481 cases and 24 mortality caused 
by DB during the Covid-19 pandemic (Dinas 
Kesehatan Provinsi Jawa Tengah, 2020). 

Several studies have assessed the factors 
affecting the risk of mortality caused by dengue 
fever. They are access to health services, a 
history of suffering from dengue fever, and the 
severity of the disease (Hikmah et al., 2015). 
COVID-19 infection is an infectious disease 
caused by Severe Acute Respiratory Syndrome 
Coronavirus 2 (SARS-CoV-2) (SARS-CoV-2) 
(Kemenkes RI, 2020). The number of CO-
VID-19 cases is increasing daily, and it is 
reported that there have been at least 192 
million confirmed cases of COVID-19, with 
a mortality toll of 4 million people worldwide 
(data taken from the WHO report, dated July 
23, 2021) (Dengue WHO, 2021). The high case 
of DB and Covid-19 is a new phenomenon that 
allows someone infected with Covid-19 also 
at risk of being infected with DHF (Kemenkes 
RI, 2020). Both diseases are caused by a virus 
but of different types (Bernal et al., 2021). 
It’s just that these two viral infections often 
attack simultaneously during the COVID-19 
pandemic. There are similarities in clinical 
and laboratory characteristics between dengue 
infection and Covid-19 so that it obscures the 
diagnosis by the examining doctor and makes it 
difficult to make a diagnosis and provide therapy 
(Rana et al., 2020). The study’s purpose was to 
analyze all the factors that could affect mortality 
from DHF, then determine the strength of the 
relationship and the main factors.
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Pati Residence consisted of five. Namely Pati, 
Kudus, Jepara, Rembang, and Blora Regency. 
Geographically, the Residency of Semarang 
and Pati are located on the North Coast of Java 
Island. They are directly adjacent to the Java Sea. 
According to the Central Java Central Statistics 

Agency 2021, the Semarang and Pati Residence 
area is 11,078.71 km2, while the population is 
11,514,052 people. So the Population Density is 
1,039.29. So the population density in Semarang 
and Pati residences is considered high. 

Table 1. Research Result

Categories

Mortality Due to DHF

Numbers P-value OR 95% CIVariables

Patients 
Mortality 

Due to DHF

DHF Patients 
declared 

cured
N % N % n %

Age

Toddlers and 
Children 7 41.2 9 52.9 16 47.1 0.732 -

Adult 10 58.8 8 47.1 18 52.9
Teenagers 9 50 5 38.5 14 45.2 0.717 -Adult 9 50 8 61.5 17 54.8

Adult 9 69.2 8 50 17 58.6 0.451 -Eldery 4 30.8 8 50 12 41.4

Gender Female 22 73.3 11 36.7 33 55 0.009 4.750
1.584-14.245Male 8 26.7 19 63.3 27 45

DHF Recording Ever 25 83.3 12 40 37 61.7 0.001 7.500
2.244-25.062Never 5 16.7 18 60 23 38.3

Source : Primary Data, 2022

The results showed that the research 
data did not meet the chi-square requirements, 
so cell simplification was carried out, one of 
the categories for comparison. After merging 
the cells and making the adult group as a 
comparison, the p-value (Asymp Sig) > = 
0.05, which means that there is no relationship 
between age and death of dengue fever in 
2018-2021 in ex-Residency of Semarang and 
Pati. Age was not associated with mortality 
from DHF based on the research conducted 
by researchers. There was a difference between 
the incidence of mortality due to DHF among 
young, toddlers, children, adolescents, adults, 
and the elderly. Respondents who died in the 
category of toddlers, children, and adolescents 
were more dominant. In theory, the younger, 
the higher the mortality is. So the formation of 
antibodies or immunity in the body increases 
(Anggraini & Mahmudah, 2021), because the 
blood vessel permeability (porosity) of toddlers 
and children are higher compared to adults 
(Abiyoga & A’in, 2021). In another study, the 
mortality rate for children aged 3-14 years was 
14.5 times higher than for young adults aged 

15-39. The mortality rate increases somewhat 
in adults 50 years of age and over (Guzmán, 
2020).

The research aligned with this study 
was Saddique et al., (2020), stating there is no 
relationship between the age of patients with 
DHF and mortality as seen from the p-value 
obtained, which is 0.813. A similar study by 
Naeem et al. (2018),  showed no relationship 
between age and death from DHF in a hospital 
in Puerto Rico. But an average of 58.8% of 
those who died from DHF were aged 15-49. 
According to Trang et al. (2016), showed no 
relationship between age and death from DHF 
in a hospital in Puerto Rico. But an average of 
58.8% of those who died from DHF was aged 
15-49. According to (Hikmah & Kasmini, 
2015), there was a relationship between age 
and the incidence of death in DHF patients. 
The study also stated that the incidence of 
death in children patients was higher than 
in adults and adolescents. Other researchers 
support that a lower risk of DHF mortality is 
associated with older age with an interquartile 
range (27-47 years) (Chaudhury et al., 2017). 
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In a different study, most of the patients in 
Bangladeshi hospitals were males (2.2 times 
more than females) who took longer to recover 
than females (p < 0.01) (Pratay et al., 2022). 
Research by Mallhi et al. (2015) found that the 
factors associated with dengue mortality were 
>40 years of age (p=0.004).

Table 1 also shows that 22 (73.3%) women 
experienced the most deaths from DHF and 8 
(26.7%). The p-value (Asymp Sig) results is < = 
0.05. So there is a relationship between gender 
and dengue fever mortality in 2018-2021 in ex-
Residency of Semarang and Pati. The OR value 
is 4,750, which means that female patients are 
4,750 times more likely to die from DHF than 
male patients. Gender is associated with deaths 
from DHF. It plays a major role in mortality 
from dengue fever, where more females die 
than males. It is affected by hormones in the 
female body. The glycoprotein hormones affect 
the development of mononuclear phagocytic 
cells and granulocyte cells as a response to the 
body’s defenses. (Nguyen et al., 2021).

Research in line with this study conducted 
by Hikmah & Kasmini (2015), showed a 
relationship between the patient’s gender and 
the incidence of mortality due to DHF with a 
p-value = 0.011. Respondents experiencing 
patient mortality tend to be female. Research 
similar to gender has a relationship with 
mortality due to dengue (Zomosa et al., 2020). 
Another study found a relationship between 
gender and DHF mortality (p=0.000) (Gerald et 
al., 2021). Another study, namely the results of 
statistical tests, assessed a relationship between 
gender and the degree of dengue infection 
(Wollner et al.,  2021). Other studies agree 
that there is a difference between the control 
group and cases in terms of gender in the risk 
of dengue shock syndrome and DHF mortality 
(Santana et al., 2022). Research contradicting 
found no relationship between male and female 
gender with DHF mortality is by (Liew et al., 
2016). Research conducted by Hikmah & 
Kasmini Hikmah & Kasmini (2015), found a 
significant relationship between comorbidities 
and the incidence of DHF mortality. In another 
study, a high risk of severe dengue (SD) was 
associated with the female gender and lower 
hematocrit levels than male (Carrasco et al., 
2014). Research by Nicolete et al. (2021), found 

gender has a relationship with DHF mortality. 
Other researchers also said that there was a 
relationship between DHF mortality and the 
female gender, which was 2.1 times higher than 
male (Kumar et al., 2015).

In Table 1, the history of suffering from 
DHF in the ever category was 25 (83.3%), 
with the most deaths from DHF. The category 
of never experiencing death from DHF was 
5 (16.7%) respondents. The p-value (Asymp 
Sig) of < = 0.05 shows a relationship between 
a record of suffering from dengue fever and 
dengue fever deaths in 2018-2021 in the ex-
Residency of Semarang and Pati. The OR value 
of 7,500 means that patients who ever had DHF 
have a 7,500 times greater risk of death by DHF 
than patients who have never had a history of 
DHF.

DHF history has a relationship with 
mortality due to DHF. Based on studies of 
people who have been exposed to dengue fever 
before, in primary dengue infection, when the 
patient recovers, the individual will have lifelong 
immunity to the serotype of the virus that has 
attacked him. But against other dengue virus 
serotypes, they are not immune (Eltom et al., 
2021). The cross-reactivity existence occurring 
due to previous dengue infection can increase 
the infectivity of the dengue virus. It can cause 
the spread of the disease to be more severe and 
severe. Various reinfections are associated with 
dengue/DSS outbreaks, where cases are severe. 
Generally occur in children (Prasetya et al., 
2017). Other studies also assume that secondary 
infection shows DEN-3 is the dominant viral 
serotype causing severe cases. For example, 
someone suffers from dengue. Then they get 
reinfection with a different type of virus within 
six months to 5 years. Among those who got a 
second infection, an immunological reaction 
can occur, thus can lead to DHF symptoms 
(Gallichotte et al., 2018). Of the 60 respondents, 
40 experienced previous DHF events related to 
death.

A similar study with the results of the 
Chi-Square statistical test showed that there 
was no relationship between a history of 
DHF and the incidence of death due to DHF 
with a p-value of 0.668 (p > 0.05) (Hikmah 
& Kasmini., 2015). The relationship between 
a history of ever suffering from dengue 
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hemorrhagic fever and the incidence of dengue 
shock syndrome was significant (p-value = 
0.0009). The OR calculation resulted OR = 
7.980 with a 95% Confidence Interval (CI) = 
2.837 – 23.909 (Gerald et al., 2021). In a similar 
study, a variable that was significantly related to 
the incidence of DHF was a history of suffering 
from DHF (p-value= <0.001; OR= 9.1; 95% 
CI: 2,486-32,579) (Díaz-Quijano & Waldman, 
2012). Another study stated that there was a 
relationship between a history of DHF infection 
in cases of DB death with a p-value of 0.003 
(Yatra dkk, 2015). Research by Carabali et al. 
(2015) found factors associated with dengue 

mortality are the history of having suffered 
from DHF before (p<0.05) and a history of 
having other comorbidities (p<0.001).

Another study in line is by Prasetya 
et al. (2017), who said a statistical test of a 
history of suffering from DHF p-value 0.033 in 
the incidence of DHF in the city of Bandung. 
One of the factors affecting DHF mortality is 
a patient with a DHF record (p-value of 0.05) 
(Anggraini & Mahmudah, 2021). Another 
study with a p-value of 0.015 found that DHF 
record is related to DHF incidence, with an OR 
of 2,213 at the Celikah Health Center (Hikmah 
& Kasmini, 2015). Priyamvada et al. (2016) 

Table 2. DHF Mortality by Time of Death in Januari 1, 2018 - December 31, 2021 

Time of Death DHF Mortality

Anxiety in Visits to Health 
Services Numbers Or 95% CINo Yes
n % n % n %

Januari 1, 2018 
- December 31, 
2019

DHF patients 
who are declared 
cured

7 70% 3 30% 10 100% 44.333
3.929-
500.269DHF patients 

who death 1 5% 19 95% 20 100%

Januari 1, 2018 
- December 31, 
2019

DHF patients 
who are declared 
cured

8 88.9 1 11.1 9 100 76.000
6.002-
962.319DHF patients 

who death 2 2 19 30.5 21 100

Source : Primary Data, 2022 

Table 2 shows the relationship between 
the DHF mortality incidence and anxiety in 
visiting health services based on the time of 
death from January 1, 2018 - December 31, 
2019. The value of OR(1) = 44,333 means that 
respondents feel anxiety in visiting health 
services, and at the time of death on January 
1, 2018 – December 31, 2019, had a 44,333 
times risk of dying from DHF compared to 
respondents who did not feel anxious when 
visiting health services. After controlling for 
the relationship between time of death, it turns 
out that experiencing anxiety during visits 
to health services increases the risk of death 
due to DHF due to rough OR < OR(1) (3.3 > 
44.3), so there is confusion that increases the 
relationship between anxiety about visiting 
health services and actual death due to DHF.

Table 2 also produces OR (2) = 76,000, 
which means that respondents who experience 

anxiety visit health services and experience 
time of death for the period January 1, 
2019-December 31, 2020 or during a pandemic 
have 76,000 times more risk of experiencing 
death from dengue than respondents who do 
not experience anxiety visiting health services. 
After controlling for the relationship between 
time of death, it turns out that experiencing 
anxiety when visiting health services has an 
increased risk of death from DHF due to crude 
OR < Or (2) (3.3 > 70), so there is confusion 
that increases the relationship between anxiety 
about visiting health services and actual death 
due to dengue.

Prolonged anxiety will cause stress. 
It interferes with daily activities and causes 
instability in the situation and condition, one 
of which is that people are afraid to check with 
health services. Anxiety is a feeling almost the 
same as fear, but anxiety tends to be less specific 
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(Hikmah & Kasmini, 2015). A similar study 
conducted by Livana et al. (2020) found that all 
respondents were worried about visiting local 
health services so that people were alert and 
avoided the transmission of Covid-19. Another 
researcher explained that five respondents 
experienced anxiety resulting from concerns 
that made respondents afraid to check with 
health services during the COVID-19 pandemic 
(Puspita  Mustakim, 2021).

Conclusions
Based on the results, the study concludes 

that the factors associated with DHF mortality 
are gender (p-value = 0.009, OR = 4.750) and 
a history of suffering from DHF (p-value = 
0.001, OR 7.500). While the age factor was not 
associated with mortality due to DHF (p-value 
> 0.05). From the confounding variables, there 
was an increase in anxiety about visiting health 
services during the COVID-19 pandemic. 
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