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Abstract 

Prolonging life is a global trend and population ageing is speeding up in many countries. As a result, more medical 
expenditures are used for chronic diseases since the elderly often have chronic diseases. For example, about 3/4 and 
1/2 of Taiwan’s elderly have at least one and two chronic diseases, respectively. Diabetes is a common chronic 
disease and many serious health conditions are connected with diabetes. Total estimated cost associated with 
diabetes in the United States was $245 billion in 2012. However, many people are not aware that diabetes is 
common and at least 23.8% of patients do not know they have diabetes. (Source: U.S. National Diabetes Statistics 
2017) The numbers of deaths related to diabetes are increasing and it becomes the 5th and 4th cause of death in 
2017 for the Taiwan men and women, respectively (Source: Taiwan’s Ministry of Health and Welfare).

In this study, we aim to evaluate the cost of diabetes and to design insurance products to deal with the disease, using 
the data from Taiwan’s National Insurance (NHI). In particular, we are interested in the incidence and mortality rates 
of diabetes, as well as its medical usage. We use mortality models, such as the Lee-Carter and Age-Period-Cohort 
models, to explore their trends. Also, we will use the continuous prescription for chronic diseases to determine 
whether people know they have diabetes, since people with the continuous prescription can have 3-month refillable 
prescription under the NHI. The empirical study is based on two data sets from the NHI, and both data sets are one-
million random samples of Taiwan people: one for the group of ages 0-99 and the other for ages 65-99, accounting 
for about 4.6% and 45.7% of Taiwan’s populations in each age groups. The advantage for using the data set of ages 
65-99 is to increase the sample size of the elderly and thus increasing the stability of analysis results.

We found that the incidence and mortality rates of diabetes change with a constant and stable path, and the Lee-
Carter model can provide fairly satisfactory estimates. The analysis results also indicate that the people with diabetes 
without taking diabetes medication have higher mortality rates, than those taking diabetes medication regularly. We 
also demonstrate how these results can be used to design insurance products associated with diabetes, which can 
help the insured and their families to face the consequence. In addition, we discuss different criteria for judging 
whether people have diabetes in commercial insurance and show that they can be related to the possibility of moral 
hazard for the diabetes products. The judging criteria of diabetes vary a lot between different doctors. 
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About The Society of Actuaries 

With roots dating back to 1889, the Society of Actuaries (SOA) is the world’s largest actuarial professional 

organizations with more than 31,000 members. Through research and education, the SOA’s mission is to advance 

actuarial knowledge and to enhance the ability of actuaries to provide expert advice and relevant solutions for 

financial, business and societal challenges. The SOA’s vision is for actuaries to be the leading professionals in the 

measurement and management of risk. 

The SOA supports actuaries and advances knowledge through research and education. As part of its work, the SOA 

seeks to inform public policy development and public understanding through research. The SOA aspires to be a 

trusted source of objective, data-driven research and analysis with an actuarial perspective for its members, 

industry, policymakers and the public. This distinct perspective comes from the SOA as an association of actuaries, 

who have a rigorous formal education and direct experience as practitioners as they perform applied research. The 

SOA also welcomes the opportunity to partner with other organizations in our work where appropriate. 

The SOA has a history of working with public policymakers and regulators in developing historical experience studies 

and projection techniques as well as individual reports on health care, retirement and other topics. The SOA’s 

research is intended to aid the work of policymakers and regulators and follow certain core principles: 

Objectivity: The SOA’s research informs and provides analysis that can be relied upon by other individuals or 

organizations involved in public policy discussions. The SOA does not take advocacy positions or lobby specific policy 

proposals. 

Quality: The SOA aspires to the highest ethical and quality standards in all of its research and analysis. Our research 

process is overseen by experienced actuaries and non-actuaries from a range of industry sectors and organizations. 

A rigorous peer-review process ensures the quality and integrity of our work. 

Relevance: The SOA provides timely research on public policy issues. Our research advances actuarial knowledge 

while providing critical insights on key policy issues, and thereby provides value to stakeholders and decision 

makers. 

Quantification: The SOA leverages the diverse skill sets of actuaries to provide research and findings that are driven 

by the best available data and methods. Actuaries use detailed modeling to analyze financial risk and provide 

distinct insight and quantification. Further, actuarial standards require transparency and the disclosure of the 

assumptions and analytic approach underlying the work. 
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