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Dengue facts indonesia 



Facts on Dengue Desease 

 The severity of dengue fever varies from mild to deadly 

symptoms (mild dengue fever - the life-threatening 

dengue haemorrhagic fever - dengue shock syndrome) 

 Four serotypes of DENV exist (DENV1–4) 

 Primary dengue infection only gives a partial immunity 

to the surviving person 

 Subsequent infection by another serotype, termed 

secondary DV infection, is a risk factor for dengue 

hemorrhagic fever, which is associated with significant 

morbidity and occasionally death  



Indonesian Dengue Data  



Indonesian Dengue Data (Mixed Infection) 



What is the potential impact of dengue  

on insurance industries? 



From Clinical Data to Insurance Products 

 The increase of dengue cases as reported by WHO, implies 

that there are more people who are subjected to 

secondary infection, which is more severe and costly.  

 Formulate a multiple state model that describes the 

infection, re-infection and survival probability of dengue in 

Indonesia.  

 The model must be able to capture the increase of severity 

of illness in the case of re-infection.  

 Because data on dengue primary and secondary infection 

were never measured completely in Indonesia, We need 

build a theoretical model for the re-infection case and 

reconstruct / predict the data. 



Results from Dengue Epidemiological  Model 



Micro-Insurance Pricing for Primary and 

Secondary Dengue Infection Based on The 

SIRSEIR Epidemiological Model 

 1-year Term Insurance 

 There are 3 conditions that are explored: (1) 

Underwriting the primary and secondary dengue 

infection; (2) Death Benefit; (3) Hospital Income 

or Hospital Reimbursement  

 The premium calculation includes: (1) Loss Ratio; 

(2) Medical Inflation in Indonesia; (3) Public 

Awareness 

 



Product Descriptions 

Product Code Underwriting 

the state of 

susceptibility 

Death  

Benefit 

Hospital  

Income 

Hospital  

Reimbursement 

NU ND HI - - Yes - 

U ND HI Yes - Yes - 

U1/U2 ND HI Yes - Yes - 

NU D HI - Yes Yes - 

NU ND HRNL - - - No Limit 

NU ND HRL - - - Limit 

Note: Any other combination can be calculated  

using similar formulas 



It can be shown that 

The SIR model fits in the interval 

1968-1990 

Insurance models starts  

From year 2000 



General and 

Medical Inflation 

in Indonesia 

Medical inflation data 

only available from 

2014.  

Therefore for years 

before 2014, we will 

use general inflation 

instead of medical 

inflation 









Values for sample product calculations 

 Insurance awareness (a%) = 50% 

 Loss Ratio (l%) = 60% 

 HI benefit = Rp 3,021,400.00 (year 2015, source: BPJS Kesehatan 

First Class [8]) 

 U1/HI Benefit (k1) = 0.8 

 U2/HI Benefit (k2) = 1.3 

 HRNL Benefit = Rp 3,606,233.50 (year 2015, Dengue Cost Studies 

[5] [6]) 

 Std HRNL = Rp 1,000,000.00  

 α for HRL = 25% 

 Death Benefit (DB) = Rp. 150,000,000.00 

 

 



Yearly Premium Calculations 

 NU ND HI 

 

 

 

 

 

 

 U ND HI 



Yearly Premium Calculations 

 U1/U2 ND HI 

 For Primary: 

 For Secondary: 

  

 The result of this may be very different since S1 is vastly larger 

than R1+S2+E2 combined.  

 To solve this problem, we will transfer some of the primary 

susceptible to help support the secondary.  

 We will need a constant s%, which is the portion of S1 

accommodating the primary, therefore leaving S1(1-s%) to help 

the secondary.  

 The equation becomes: 









Conclusions 

 In this study, we have created and priced sample micro-insurance products, based 

on data of primary and secondary dengue using an epidemiological model.  

 We use three general features in all of our sample products, which are loss ratio, 

inflation, and insurance awareness. Loss ratio is the comparison between expected 

benefit payment and expected premium income. This functions to cushion the 

insurer from unexpected losses. Inflation, is the rate at which prices rise. Inflation 

is always a significant factor for everything finance-related, and adding this to our 

calculation will produce a more accurate price. Lastly, insurance awareness is our 

expected portion of eligible people who will buy the insurance, which function is 

also to cushion insurer's losses. 

 There are three conditions we use to create six basic products. It is basic because 

some of the methods in creating these products can be combined to create a more 

advanced product. The three conditions are underwriting, death benefit, and 

hospital income/reimbursement. %Underwriting allows us to assess an individual's 

risk and price their premium accordingly. This results to different prices for people 

in different states, such as primary susceptible or secondary susceptible. 

 Death benefit is an add-on, in which the insurer gives a benefit in case the insured 

dies because of dengue. This may be attractive to the beneficiaries, but it does 

increase the premium.  



Conclusions 

 For payment method, the two most common are hospital income and hospital 
reimbursement. Hospital income pays a fixed amount (per a certain length of 
time or per claim), while hospital reimbursement pays the exact amount of 
the insured's hospital billing (usually with a maximum limit). The latter is 
more complicated to calculate and needs more information which are not 
currently available.  

 The formula we use is the basic principle of actuarial science: which is 
expected benefit and expected income, but modified to incorporate loss 
ratio, inflation, and insurance awareness. For underwriting, we use a mutual-
cooperation system, in which the primary susceptibles help cover the 
secondary's load. This way, the premium for secondary protection is 
consistently higher than primary, but not too expensive either. 

 

 For death benefit, we use the same formula. The difference is that the 
expected benefit payment is not for infection benefit only, but added with 
the expected death benefit payment too. This expected death benefit 
payment uses case fatality rate and a sample death benefit as its variable. 

 

 



THE END 


