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Abstract
Background: The manifestation of dengue is a decrease in hematocrit and platelet levels, leading to a
decrease in the patient’s quality of life and having an impact on the patient’s medical costs.
Objective: This study objective was to ascertain the quality of life and medical costs associated with
dengue patients.
Method: This study employed a cross-sectional design at PKU Muhammadiyah Hospitals in Bantul and
Yogyakarta from January to August in 2023. Pediatric patients’ quality of life was assessed using the
EQ-5D-Y questionnaire, while adult patients’ using the EQ-5D-5L questionnaire. Data on patients’
medical costs was obtained from the hospital’s financial database. The data were then analyzed
descriptively and presented as a percentage of quality of life and average medical costs.
Results: The results showed that pediatric DF patients in both hospitals reported anxiety and
depression, with percentages 100% (Yogyakarta) and 75% (Bantul), respectively. Meanwhile, most
adult DF patients experienced problems in carrying out routines, of 71.4% (Yogyakarta) and 50%
(Bantul), respectively. Adult DHF patients in both hospitals reported pain and discomfort of 66.7%
(Yogyakarta) and 100% (Bantul), respectively. The highest average medical costs paid by DF and DHF
patients at PKU Jogja Hospital were IDR 4,919,450 and IDR 6,981,500. DF and DHF patients at PKU
Hospital with BPJS insurance, with the highest average medical costs of IDR 2,726,245.5 (for DF
patients) and IDR 4,797,700 (for DHF patients) to cover for laboratory costs.
Conclusion: Dengue fever infections are impacting the patient's quality of life and medical costs.
Keywords: Dengue, medical costs, quality of life

1. Introduction

According to the World Health Organization, dengue is a disease caused by dengue virus
infection (DENV), which is spread through mosquito bites that attack the human body (WHO,
2023). Dengue is classified into Expanded Dengue Syndrome (DSS), Dengue Hemorrhagic Fever
(DHF), and Dengue Fever (DF) (WHO, 2011). This disease is transmitted to individuals of all age
groups, including children, adults, to the elderly (Kemenkes, 2020). There are four serotypes of
dengue viruses, namely DEN-1, DEN-2, DEN-3, and DEN-4, including the Arthropod-Borne Virus
group, the genus Flavivirus, and the Flaviviridae family. In general, if a patient has been infected
by one of the four types of dengue virus, the body will have immunity to the virus, but it does
not guarantee immunity to the other three types of viruses (Lee et al., 2015; WHO, 2023). In
2023, the Indonesian Ministry of Health documented 28,576 cases of dengue diagnosed as DHF
(Kemenkes, 2023). Meanwhile, Yogyakarta’s health profile data in 2021 recorded 1187 dengue

cases, with Bantul district reporting the highest incidence at 410 cases, and Yogyakarta
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recorded the lowest at 93 instances. Furthermore, in Yogyakarta, 12 individuals were recorded
with DHF cases which resulted in death, with the highest number coming from Kulon Progo
district, accounting for 6 individuals (Dinkes DIY, 2021).

Dengue has the potential to reduce life expectancy (Martelli et al, 2011). An individual’s
quality of life may be affected by their level of knowledge (Prasetyani, 2015). One of the generic
instruments for measuring quality of life is the EuroQOL-5 Dimension (EQ-5D). This
measurement instrument is a general instrument that is widely used in measuring health status
in a population. The quality of life of patients after receiving treatment can be measured in 5
areas, including: 1) mobility; 2) self-care; 3) typical activities; 4) discomfort/pain; 5)
depression/anxiety (van Reenen et al, 2019). Meanwhile, VAS (visual analog scale)
measurements are useful in assessing health status on a scale of 100 mm with scores ranging
from 0 (indivative of very poor health level/equivalent to death) to 100 (representing excellent
health) (van Reenen et al, 2015).

Medical costs can predict the costs caused by one disease in a population (Kemenkes R],
2013). Previous research from 2015, encompassing data from three provinces—Jakarta, Bali,
and Yogyakarta—indicated that dengue fever imposed an economic impact of 381,150,000 USD
(Nadjib, 2019). Another study conducted at Condong Catur Hospital, Yogyakarta in 2019
showed that the cost of treatment for dengue patients refers to the clinical pathway of IDR
119,127,000.00 (Rohman & Susilowati, 2020). The rise in dengue incidence affects the financial
burden of medical expenses incurred by both individuals and the government, which can be
assessed through the treatment burden that includes direct costs (Halasa et al., 2012).

The aim of this research was to find out the level of quality of life and cost of treatment

for dengue patients when hospitalized at the two hospitals that were the research locations.

2. Method
2.1. Research design

The current study employed a cross-sectional design from January to August 2023. It was
conducted at two PKU Muhammadiyah hospitals in Yogyakarta and Bantul. The research ethics
committee of PKU Muhammadiyah Hospital Yogyakarta has provided a statement of ethical
feasibility for this study through letter number Ref.: 00069/KT.7.4/111/2023. We also obtained
a research permit from PKU Muhammadiyah Hospital in Bantul through letter number:

2554/P.24.2/VI11/2022 dan 010/KET/B/03.23.
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2.2 Sampling and data collection techniques

Respondents were selected based on the study’s objective and design. Respondents
included patients diagnosed with expanded dengue syndrome (DSS), dengue hemorrhagic
fever (DHF), and dengue fever. The respondents consisted of patients of all age groups who
were hospitalized at the specified hospitals between January and August 2023. The patients
should consent to participate in the study by signing an informed consent. The exclusion criteria
for this study included patients suspected or confirmed to have COVID-19, those with
comorbidities, individuals referred to other hospitals, and patients who had died.

Data collected in this study included patient characteristics, including gender, age,
payment status, and length of hospital stay. Quality of life of pediatric patients was determined
using the EQ-5D-Y questionnaire, while quality of life of adult patients was determined using
the EQ-5D-5L questionnaire. Prior to their use, the questionnaire items had been translated into
Indonesian and validated with an r-value of 0.718 (Sari et al, 2015). Quality of life was
measured through five dimensions, including walking ability, daily activities, self-care,
discomfort/pain, and sadness/depression/anxiety. Respondents’ health scores were measured
through their perceptions using the VAS scale. Data on medical expenses would refer to direct
medical costs obtained from the database in the finance unit at both hospitals. Medical expenses

included the cost of nursing and doctor services, inpatient costs, and pharmaceuticals.

2.3 Data analysis
The data were then analyzed descriptively and presented as a percentage of quality of life

and average medical costs.

3. Results and discussion

Patients with dengue who were hospitalized throughout January-August 2023 at the
study locations amounted to 20 patients. These patients were selected according to the
inclusion and exclusion criteria. Details of dengue patients who matched the characteristics of
the study are presented in Table 1.

Table 1 shows that dengue can attack individuals of all age groups. The largest number
of DHF cases were found among children and adolescents. At the PKU Muhammadiyah Hospital
in Bantul, the number of children aged 1-15 years infected with dengue was 57.1%. Meanwhile,

at the PKU Muhammadiyah Hospital in Yogyakarta City, 53.8% of adolescents aged 16-25 years
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were infected with dengue. This data pertains to the findings of a study by Ratnawiningsih et
al. (2022) which stated that the patients most infected with dengue were adolescents and
children. The child’s underdeveloped immune system is the explanation for the increased
susceptibility to dengue infection in children. Meanwhile, in cases of dengue infecting
adolescents, this is comparable to the study (Islammia et al,, 2022), which stated that 32% of
dengue patients were adolescents aged 17-25 years. This study found that adolescents possess
an elevated risk of Aedes aegypti mosquito bites due to their frequent engagement in outdoor

activities.

Table 1. Characteristics of dengue patients in both hospitals in january-august 2023

Number of patients

PKU Muhammadiyah PKU Muhammadiyah
Characteristics Yogyakarta Bantul
n=13(%) n=7(%)
DF DHF DSS DF DHF DSS

Age group
1-15 years old 3(23.1) - - 4(57.1) - -
16-25 years old 6(46.2) 1(7.7) - 1(14.3) - -
26-59 years old 1(7.7) 1(7.7) - - 1(14.3) -
>60 years old - 1(7.7) - 1(14.3) - -
Gender
Female 5(38.5) 1(7.7) - 3(42.9) - -
Male 5(38.5) 2(15.4) - 3(42.9) 1(14.3) -
Occupation
Working 4(30.8) 2(15.4) - 2(28.6) 1(14.3)
Not working 6(46.2) 1(7.7) - 4(57.1) -
Education
No education 1(7.7) - - 1(14.3) - -
Elementary school 2(15.4) - - 3(42.9) - -
Junior high school - 1(7.7) - - - -
Senior high school 4(30.8) 1(7.7) - 1(14.3) 1(14.3) -
University 3(23.1) 1(7.7) - 1(14.3) - -
Payment Status
BPJS (national  8(61.5) 2(15.4) - 6(85.7) 1(14.3) -
insurance)
No insurance 2(15.4) 1(7.7) - - - -
Length of hospital
stay
Average length = 4  1(7.7) 2(15.4) - 4(57.1) - -
days
Average length < 4 5(38.5) 1(7.7) - 2(28.6) - -
days
Average length >4 4(30.8) - - - 1(14.3) -
days

The majority of dengue cases in both hospitals were male, with 7 and 4 individuals,

respectively. These data illustrate that men have a higher risk of dengue infection compared to
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women. Sihite’s research also states that dengue is more likely to infect men (68.24%), because
men tend to have higher activities and mobility outside the home than women (Sihite et al,
2017). This finding is also in accordance with data from the Indonesian Ministry of Health,
indicating that the dengue virus infects more men (53.08%) than women (Kemenkes RI, 2021).

Based on employment status, the dengue virus mostly infects unemployed people, namely
11 patients from both hospitals. The data found is relevant to the research of Ramadani et al.
(2023) which indicated that unemployed dengue sufferers were 62.9%. The reason is that most
dengue patients are students and elderly who are no longer economically active, typically
engaging in activities centered around their homes. This condition affects their inadequate
knowledge regarding dengue prevention. Because the transmission and spread of dengue
disease occurs evenly in the same environment, these unemployed people are susceptible to
being infected due to limited information. Dengue disease transmission occurs in all

populations. High number of cases in neighborhoods with high population and high mobility
(Carrington & Simmons, 2014).

Dengue patients at PKU Muhammadiyah Hospital, Yogyakarta City were mostly
dominated by high school graduates (38.5%). This result is relevant to previous research which
found that education level is usually related to the diversity of activities and busyness that
reduce body immunity (Ramadani et al, 2023). This finding is also related to the research
results of Dwi et al. (2011) which revealed that most infected patients had a high school
education level, totaling 84 people (41%).

The payment status of dengue patients in both hospitals is divided into two methods,
namely BPJS (insurance) and general (without insurance). In this study, most patients (76.9%
and 100% respectively) utlized insurance or using BPJS services for payment. Payment via BPJS
is an indication of increased public awareness of utilizing national health insurance from the
government. This is in accordance with previous research at PKU Muhammadiyah Bantul
Hospital in 2022, suggesting that patients whose payment status utilized government insurance
(BPJS) had a higher percentage, namely 82.5% compared to patients who paid for hospital
services without insurance (BPJS) (Ratnawiningsih et al, 2022).

The shortest length of hospital stay for patients was 2 days and the longest was 9 days.
From the findings of this study, dengue patients spent less than or equal to 4 days in each

hospital. The findings align with the results of Amini’s study which revealed that the length of
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hospitalization of dengue patients was < 4 days (77.3%) (Amini et al, 2019). Length of
hospitalization the most <6 days 67 patients (71%), and the most discharged conditions were
93 patients (99%) recovered (Islammia et al, 2022).

The quality of life of child respondents aged 1-15 years was assessed using the EQ-5D-Y
questionnaire. Meanwhile, the quality of life of adolescent and adult patients aged 16 years or
older was assessed using the EQ-5D-5L questionnaire. The results of this study are shown
through two aspects, namely VAS (health score) and health quality. The health profile
assessment of respondents was carried out through five dimensions, namely walking ability,
routine activities, self-care, discomfort/pain, and depression/anxiety/sadness. The results of
the study regarding the quality of life of respondents can be seen in Table 2 and Table 3.

According to Table 2, the walking ability of pediatric patients in both hospitals is at level
1. In other words, 100% of the children patients exhibited no issues in walking. However, 66.7%
of adult DHF patients at PKU Muhammadiyah Hospital, Yogyakarta, experienced difficulties
with walking, and 50% of adult DHF patients at PKU Muhammadiyah Hospital Bantul also faced
similar challenges.

Table 2. Quality of life of pediatric DHF patients in both hospitals from January to August 2023

Inpatient
Aged 1 -16 years old
PKU Muhammadiyah PKU Muhammadiyah
Dimension Yogyakarta Bantul
n= 3 (%) n=4 (%)
DF DHF DSS DF DHF DSS
n=3 n=0 n=0 n=4 n=0 n=0
Level 1 100 - - 100 - -
Walking ability Level 2 - - - - - -
Level 3 - - - -
Level 1 - - - - - -
Self-care Level 2 100 - - 50
Level 3 - - - 50
Level 1 - - - 75 - -
Routines Level 2 100 - - -
Level 3 - 25
Level 1 100 - - 25 - -
Pain/discomfort Level 2 - - - 75
Level 3 - - - -
. . Level 1 - - - 25 - -
Anxiety/depression/ Level 2 100 i i 75
sadness
Level 3 - - - -
VAS score 7233+ - - 74.25 + - -
(Mean * SD) 10.78 6.50

Notes: Level 1 = 1 (no issue); Level 2 = 2 (few issues); Level 3 = 3 (many issues)
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All pediatric DF patients at PKU Muhammadiyah Hospital in Yogyakarta city experienced
slight problems in performing self-care, while only a portion of pediatric DF patients at PKU
Muhammadiyah Hospital in Bantul experienced difficulties in performing self-care. Meanwhile,
only a few adult DF patients at PKU Muhammadiyah Hospital in Yogyakarta city (14.3%)
experienced many problems (level 5) in performing self-care. In addition, 50% of adult DHF
patients at PKU Muhammadiyah Hospital in Bantul experienced many problems in performing
self-care. According to research data, a quarter (25%) of pediatric DF patients at
Muhammadiyah Hospital in Bantul felt they had many problems in carrying out routines.
Meanwhile, 71.4% of adult DF patients at PKU Muhammadiyah Hospital in Yogyakarta city
experienced problems in carrying out routines, 50% of DF patients and 100% of adult DHF
patients in Bantul experienced few issues in carrying out routines.

A few (14.3%) adult DF patients at PKU Muhammadiyah Hospital, Yogyakarta felt
discomfort or pain at level 3, 4, and 5. Pain/discomfort at level 2 was observed among the
majority (57.1%) of adult DF patients at PKU Muhammadiyah Hospital, Yogyakarta. Most
pediatric DF patients (75%) at PKU Muhammadiyah Hospital, Bantul reported discomfort at
level 2. Discomfort at level 3 was found in adult DHF patients at both hospitals with percentages
of 66.7% and 100%, respectively. A small proportion (14.3%) of adult DF patients at PKU
Muhammadiyah Hospital, Yogyakarta reported anxiety/depression at level 5. Pediatric DF
patients at both hospitals experienced anxiety/depression/sadness at level 2 at both hospitals
with percentages of 100% and 75%, respectively. Anxiety/depression/sadness at level 3 was
also observed among 28.6% of adult DF patients at PKU Muhammadiyah Hospital, Yogyakarta
and 50% of DF patients at PKU Muhammadiyah Hospital in Bantul. In addition, 100% of adult
DHF patients in Bantul stated that they experienced depression/anxiety/sadness at level 3.

Child respondents from PKU Muhammadiyah Hospital in Yogyakarta reported a mean
VAS Score of 72.33+£10.78, lower than that found in child patients in Bantul with a mean score
of 74.25+6.50. On the other hand, adult DF patients from PKU Muhammadiyah Hospital in
Yogyakarta showed a mean VAS score of 67.14+14.39, higher than that observed among the
DHF adult patients from Bantul with a mean VAS score of 63.33+£7.63. Meanwhile, the DF adult
patients from PKU Muhammadiyah Hospital in Bantul indicated a mean VAS score of 65.00 =
7.07, lower than that reported by their DHF patients with a mean VAS score of 80.00 = 0.00.
This finding may be due to several factors that enhance quality of life, including nutritional

fulfillment and nursing care patterns (Sumaryati et al., 2019). The results of this study indicate
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that dengue patients, both at PKU Muhammadiyah Hospital in Bantul and Yogyakarta, have
good health scores. These results are in line with previous research at PKU Muhamadiyah
Hospital Bantul which revealed that the Hospital has a good health score (Ratnawiningsih et al.,
2022).

Table 3. Quality of life of adult DHF patients in both hospitals from January to August 2023

Inpatient
Aged 217 - 265 years old
PKU Muhammadiyah Kota .
Dimension Yogyakart)a,l PKU Muham_n;aoglyah Bantul
n=10(%) n=3(%)
DF DHF DSS DF DHF DSS
n=7 n=3 n=0 n=2 n=1 n=0
Level 1 429 - - 50 100 -
Level 2 42.9 33.3 - - - -
Walking ability Level 3 14.3 66.7 - 50 - -
Level 4 - - - - - -
Level 5 - - - - - -
Level 1 - - - - - -
Level 2 42.9 66.7 - 50 100 -
Self-care Level 3 14.3 - - - - -
Level 4 28.6 33.3 - 50 - -
Level 5 14.3 - - - - -
Level 1 14.3 - - - - -
Level 2 71.4 66.7 - 50 - -
Routines Level 3 - 33.3 - 50 100 -
Level 4 - - - - - -
Level 5 14.3 - - - - -
Level 1 - - - - - -
Level 2 57.1 33.3 - 50 - -
Pain/discomfort Level 3 14.3 66.7 - - 100 -
Level 4 14.3 - - 50 - -
Level 5 14.3 - - - - -
Level 1 28.6 66.7 - 50 - -
Anxiety/depressi Level 2 28.6 33.3 - - - -
on/ sadness Level 3 28.6 - - 50 100 -
Level 4 - - - - - -
Level 5 14.3 - - - - -
VAS Score 67.14 + 63.33+ - 65.00+ 80.00+ -
(Mean * SD) 14.39 7.63 7.07 0.00

Notes: Level 1 = 1 (no issue); Level 2 = 2 (few issues); Level 3 = 3 (some issues); Level 4 = 4 (many issues); Level 5
=5 (alot of issues)

The medical costs collected in this study were direct medical costs in the form of
pharmaceutical costs (medicines and medical devices), doctor’s services, nurse’s services,
pharmacist’s services, nutritionist’s services, laboratory costs, inpatient costs, and

administrative costs. More complete data related to the medical costs of dengue patients who
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were hospitalized at PKU Muhammadiyah Hospital in Yogyakarta can be seen in Table 4, while
complete data related to the medical costs incurred by dengue patients at PKU Bantul Hospital
can be seen in Table 5.

According to Table 4, dengue medical costs were paid by two methods, namely general
payment (without insurance) and payments with insurance (BPJS). Table 4 contains the total
medical costs of DF patients which were paid without insurance. The highest inpatient cost for
patients without insurance was IDR 2,175,000 (patients hospitalized in a VIP room). On the
other hand, the highest inpatient cost for DF patients with BPJS insurance (class IlI-inpatient
room) was IDR 1,556,873 for laboratory costs.

Table 4. Dengue medical costs at PKU Muhammadiyah Hospital in Yogyakarta
from January to August 2023

Medical costs (IDR)

Cost component Class No insurance (n=3) BPJS (n=10)
DF DHF DSS DF DHF DSS
n=2 n=1 n=0 n=8 n=2 n=0
VIP 722,950 1,856,500 - - - -
Pharmaceutical I - - - 333,650 - -
cost 11 - - - 235,650 - -

111 - - - 481,774 274,250 -
VIP 1,154,250 1,550,000 - - - -

I - - - 931,313 - -

Treatment cost 1 ) i i 647,000 i )
I11 - - - 848,188 628,625 -

VIP 729,250 1,017,000 - - - -

I - - - 502,245 - -

Laboratory cost 1 B - - 595,745 -

111 - - - 1,556,873 1,294,995 -
VIP 2,175,000 2,400,000 - -
I - - - 600,000 - -

Inpatient cost 1 ) i i 450,000 i )
111 - - - 685,000 540,000 -

VIP 138,000 158,000 ) ) . )

Administrative I - - ) 122,500 ) B
cost 11 - - - 88,750 - -
111 - - - 86,500 81,500 -

VIP 4,919,450 6,981,500 - - - -

Total medical I - - - 2,489,708 - -
cost 11 - - - 2,017,145 - -
111 - - - 3,659,585 2,819,370 -

Average 4,919,450 6,981,500 - 2,722,146 2,891,370 -

The highest average medical expenses paid by DHF patients without insurance were IDR

2,400,000 (VIP class), while the highest cost paid by DHF patients with BP]S insurance was of laboratory
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cost, which was IDR 1,294,995 (class III). Based on the information collected, the National Health
Insurance covers approximately one-quarter of the medical expenses of dengue patients (for the national
scale it is 25%; for Yogyakarta 26%). In 2017, the medical expenses paid by the JKN company (for BP]S
insurance) were USD 95.03 USD nationally and USD 0.386 in the Yogyakarta city area (Wilastonegoro et
al,, 2020).

Table 5. Dengue medical costs at PKU Muhammadiyah Hospital in Bantul from January to August

2023

Medical costs (IDR)

Cost component Class No insurance n=0 BPJS n=7
DF DHF DSS DF DHF DSS
n=0 n=0 n=0 n=6 n=1 n=0

VIP - - - 697,500 - -
Pharmaceutical I - - - 510,000 - -
cost II - - - 215,000 - -
111 - - - 320,650 997,700 -
VIP - - - 1,048,000 - -
I - - - 796,500 - -
Treatment cost 1 i i i 853,500 i i
111 - - - 858,000 962,500 -
VIP - - - 732,833 - -
I - - - 750,000 - -
Laboratory cost 1 i i i 198,000 i i
111 - - - 698,000 876,500 -
VIP - - - 1,343,333 - -
Inpatient cost I ) i i 700,000 i i
11 - - - 500,000 - -
111 - - - 315,000 1,800,000 -
VIP - - - 132,667 - -
Administrative I - - - 80,000 - -
cost 11 - - - 76,000 - -
111 - - - 80,000 161,000 -
VIP - - - 3,954,332 - -
Total medical I - - - 2,836,500 - -
cost I - - - 1,842,500 - -
111 - - - 2,271,650 4,797,700 -

Average medical

- - - 2,726,245.5 4,797,700
costs

Table 5 suggests that patients at PKU Muhammadiyah Hospital in Bantul mostly utilized BP]S
insurance payments. The highest medical cost observed among DHF patients who used BPJS insurance
services for class |, I, III, and VIP was IDR 4,797,700, while among DF patients it was IDR 3,954,332. The
average medical costs incurred by DF and DHF patients at PKU Muhammadiyah Hospital in Yogyakarta
using BPJS insurance were IDR 2,722,146 and IDR 2,891,370. On the other hand, the average medical
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costs paid by DF and DHF patients at PKU Muhammadiyah Hospital Bantul were IDR 2,726,245 and IDR
4,797,700. The findings of the study indicate that DHF patients pay higher medical costs than DF patients,
both in terms of administrative costs, pharmacy, laboratory, inpatient care, and treatment costs. In
addition, DHF patient care is also longer than DF patients. This is not in line with previous studies, which
showed that DSS/DSS patients have the highest medical costs because DSS/DSS patients have worse
conditions than DHF patients and because DSS/DSS patients require more intensive treatment to prevent
dengue infection (Ratnawiningsih et al.,, 2022). In this study, we observed no dengue patients with DSS

condition, so this study was limited to patients with two types of dengue (DF and DHF).

4. Conclusion

The results showed that the majority of pediatric DF patients in both hospitals reported
anxiety and depression, with percentages of 100% (Yogyakarta) and 75% (Bantul),
respectively. Meanwhile, most adult DF patients in both hospitals experienced problems in
carrying out routines, with percentages of 71.4% (Yogyakarta) and 50% (Bantul), respectively.
More than half of adult DHF patients in both hospitals reported pain and discomfort, with
percentages of 66.7% (Yogyakarta) and 100% (Bantul), respectively. The highest average
medical costs paid by DF and DHF patients at PKU Yogyakarta Hospital were IDR 4,919,450 and
IDR 6,981,500. These patients paid without insurance. On the other hand, DF and DHF patients
at PKU Hospital chose to pay with BPJS insurance, with the highest average medical costs of IDR
2,726,245.5 (for DF patients) and IDR 4,797,700 (for DHF patients) to cover for laboratory

costs.
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