
Executive Summary 
 
The CEO has asked our team to determine the most significant negative disruptors in the 

health industry in the future and their financial impact. We identified a few possible disruptors 
and investigated the most significant ones more thoroughly in order to minimize loss and reliably 
model possible benefit costs. 
 
Baby Boomers Retiring 

One of these disruptors was the influx of retirement age individuals due to the baby boom 
and the financial impact was determined by then determining possible costs associated with 
insuring these additional elderly people. We found that this disruptor could potentially cost up to 
$15,501,574,381 over 5 years if these extra individuals are completely ignored, before 
calculating in premiums.  
 
Obesity Rate 

Based on several studies, obese people have higher chances of getting diabetes, 
hypertension, and other diseases, which lead to higher healthcare costs. After building a model to 
predict the obesity trend for the next five years, we estimate that there will be a total increase of 
$17,082,417,654 in obesity related cost for health insurance companies in the states. 
 
Pandemic 

Due to the volatile nature of this disruptor, a calculation model with input variables is 
built for the purpose of cost prediction within the next 5 years. From this model and the current 
input data established from published papers, reports and estimations, we have concluded that 
within a 5-year range, the estimated cost for global pandemic factor generated within the United 
States’ healthcare industry will be approximately $70,366,101,870. 
 
Cancer  
 The second most common reason for death in the U.S. is cancer. The ageing population 
of the nation has expanded cancer growth to such an extent that a health insurance company can 
expect to pay about $26,336,500,000 extra in the next five years from 2016 – 2020.  The cost 
was calculated using two different estimations:  one solely based on 2010 - 2015 data and the 
other based on 5% annual increase in annual costs for cancer treatment.  
 

  

  



Purpose and Background 

 Over the last few years a few unexpected disruptors have already cost significant losses 
to the corporation and our goal is to predict these disruptors beforehand and allow the company 
to minimize losses. We determined that the disruptors we chose were the most significant 
because they were expected to change the most over the next few years or the sheer magnitude of 
the disruptor made it extremely unpredictable.  
  
Baby Boomers Retiring 

One of the disruptors we chose to examine more thoroughly was the impact of baby 
boomers reaching retirement age because this was a particularly large event that caused an 
extreme shift in the population at the time. These individuals reaching retirement age coincides 
with the scope of this study and would be extremely costly if it was ignored.  
  

http://www.medpac.gov/documents/reports/chapter-2-the-next-generation-of-medicare-
beneficiaries-(june-2015-report).pdf?sfvrsn=0 
 

The article from the above link works to determine what kinds of people and how many 
will take advantage of Medicare in the following years. They state that baby boomers began 
hitting retirement in 2011 and will continue until 2030 and that the number enrolled in Medicare 
will increase rapidly during this period. The article projects how many people enter as well as 
characteristics of these individuals, such as race, age, and even factors like the decline of 
smoking and obesity.  

We chose to expand this study by determining how many people additional people 
Medicare may have to cover in the following years, then multiplying this amount by how much 
an average retirement age individual costs to cover. Finding out how much it costs to insure one 
extra individual involves determining how many baby boomers enter the population in specific 
years and removing the individuals that are expected to die. Then, we filter out those that already 
have insurance and apply the probability that an elderly person has a variety of diseases as well 
as how much these diseases cost to treat and how much of that an insurance company pays. Then 
these costs are broken down into how much they will impact each of the medical service 
categories.  
 

Cancer  
Cancer, the second most common reason for death, was carefully chosen as one of the 

major disruptors for a healthcare company because of its influence on individuals, healthcare 
industry and the government.  The Affordable Care Act almost revolutionized cancer treatments 
covered by insurance.  Therefore, cancer is definitely one of the biggest concerns for healthcare 
insurance companies. 

http://jnci.oxfordjournals.org/content/103/2/NP.2.full.pdf+html 

The Oxford Journal link provided above discusses about the spike in cancer costs in 2010 
and compares it their predictions for 2020. There a few simple assumptions take into 
account:  patterns of incidence, survival and cost remain the same. The article establishes a 
vicious cycle persisting in the U.S – the medical industry tries to come up with solutions to 

http://jnci.oxfordjournals.org/content/103/2/NP.2.full.pdf+html


increase the life expectancy; however, it unfortunately backfires as the ageing population of the 
nation is the most susceptible to cancer. In conclusion, the writers agree to the fact that even 
though the cost of cancer itself might not be that high, prevalence of the disease adds up to cost 
the nation about $158 billion in 2020. 

Following the findings in the Oxford Journal – prevalence data from National Cancer 
Institute (https://costprojections.cancer.gov/cancer.prevalance.html) was used to analyze the 
increase in total costs for cancer in the years 2016 – 2020.  Unlike the article, the data analysis 
did take into account a 5% increase in annual costs for cancer treatment to at least acknowledge 
technological advancements and inflation that can increase treatment expenditures. 

In the data analysis, all the data is measured in millions of 2010 dollars.  There are two 
simultaneous comparative estimates in the analysis to prove that overestimation of total costs is 
favorable for the company.  The end result of the differences in the estimations gave the total 
dollar amount a health insurance company can expect to pay in the next 5 years.  
 
Obesity Rate 

According to Centers for Disease Control and Prevention (CDC), people with body mass 
index (BMI) over 30.0 are considered as obese.1 Obesity can cause many health problems and 
lead to a higher health cost. Some common disease related to obesity is diabetes, coronary heart 
disease, Gallbladder disease, sleep opnoea, hypoventilation, and arrhythmias. 2 It is also one of 
the biggest drivers of preventable chronic diseases and health care costs in the United States. 
Currently, estimates for these costs range from $147 billion to nearly $210 billion per 
year.  However, people tend to ignore it due to slow treatment and no direct consequence. It can 
be very effective because obesity related disease is usually preventable. So we chose this factor 
as one of the negative disruptors because obesity did not get the attention it deserved.  

An estimate of $1429 medical cost difference exists between normal weight people and 
obese people. We used this amount as a key value to approximate the change in obesity related 
costs. We gathered data on population and obesity rate by state from different sources and came 
up with predictions of how obesity population changes over the next five years. The main 
variables in this section are total cost, obese population, and additional cost. Both total cost and 
additional cost are in dollar amounts. Obese population is calculated by multiplying the total 
state population by the proportion of people with BMI over 30.0. 
 

 

 

 

 

 

 1“Defining Adult Overweight and Obesity” http://www.cdc.gov/obesity/adult/defining.html accessed  
2“Obesity as a disease” Roland T Jung, The Diabetic Centre, Niewells Hospital Dundee, UK 
3“The healthcare cost of obesity” http://stateofobesity.org/healthcare-costs-obesity/ 
4“Adult Obesity Facts” http://www.cdc.gov/obesity/data/adult.htm 
5“Adult Obesity in the United States” http://stateofobesity.org/adult-obesity/ 
6“State Population Projections” https://www.census.gov/population/projections/data/state 

http://www.cdc.gov/obesity/adult/defining.html
http://bmb.oxfordjournals.org/search?author1=Roland+T+Jung&sortspec=date&submit=Submit


Pandemic 
In order to effectively foresee the outcome of a pandemic outbreak, we have looked in to 

past pandemic histories and their different levels of impact in the United States. The most recent 
outbreak H1N1, which originated in April 2014, broke out and quickly spread to more than 70 
countries, resulting in a virus contraction population of 22 million, of which 98,000 required 
hospitalization and 3,900 died from H1N1-related causes. According to the research article ‘The 
Economic Impact of Pandemic Influenza in the United States’ 
(http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2627723/pdf/10511522.pdf), it is estimated that 
the economic impact would be $71.3 to $166.5 billion, covering expenses of hospitalization, 
outpatient and vaccination. From these data, we can evidently observe the scale of the economic 
impact after a pandemic breakout, which also includes the extra financial burden projected on the 
healthcare industry.   

Although global pandemic happens on a relatively less regular basis, epidemics of 
smaller scale including seasonal flus happen more periodically. Therefore, to develop a more 
flexible model, we have decided to take a different approach to predict the financial impact. 
Through the excel model with various input variables, we would be able to conveniently update 
and alter different parameters.  
 
  



Data 

Baby Boomers Retiring 

Sources: 
1. http://www.aoa.acl.gov/aging_statistics/future_growth/docs/By_Age_65_and_over.xls 
2. http://www.census.gov/population/projections/data/national/2014/summarytables.html 
3. https://www.census.gov/content/dam/Census/library/publications/2015/demo/p60-253.pdf 
4. http://www.cdc.gov/nchs/data/databriefs/db100_fig4.png 
5. http://www.cdc.gov/nchs/data/ahcd/agingtrends/07olderwomen.pdf 
 

The main dataset utilized for this disruptor was taken from link #1 and it details the 
expected population of individuals over 60 from 1900 to 2050. Because Medicare provides 
insurance for retirees over 65, only individuals within that age group were utilized. In addition, 
only data from 1970 on was used because the census data from before that time may be 
inaccurate.  

To validate this data source, the numbers from this were compared to the numbers from 
link #2, where both sources were from government census websites and the numbers were 
comparable. This suggests that the data from both of these reliable sources is accurate.   

  
 

  The main objective of this data is to determine how many individuals are expected to 
reach retirement age that insurance companies may not have accounted for and use this to find 
how much these extra individuals would cost an insurance company. The graph on the left plots 
the population from 1970 to 2010 and the trend line extrapolates this one further year to 2020 
with an extremely high R2 value of .9958. In the table on the right, the value for census year 
projected 2020 is this extrapolated value and the value for actual 2020 is the expected population 
based on data accounting for the baby boom. The difference is the difference between these two 
numbers, suggesting that around 9,765,235 individuals are expected to reach retirement age 
during this time that an insurance company may not account for if they ignored baby boomers. 
These individuals are referred to as the excess. This would be 1,953,047 individuals per year 
over the 5-year period.  

Census Year Total, 
all ages 

1970 20,065,502 
1980 25,549,427 
1990 31,241,831 
2000 34,991,753 
2010 40,228,712 
Projected 2020 45,039,235 
Actual 2020 54,804,470 
Difference 9,765,235 
Per Year 
Increase 1,953,047 

y = 497687x - 1E+09
R² = 0.9958
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Source #3 says that 18.3% of 18-65 year olds are uninsured and source #4 says that 2% of 
65+ year olds are uninsured, which says roughly that 1.3%-2%=16.3% of individuals need 
insurance from Medicare or other sources upon turning 65. Multiplying this by the excess 
individuals makes 1,591,733 extra individuals that will need to be insured.  

Many of the diseases that cost insurance companies the most affect males and females as 
well as people of different age groups differently. To find the split between males and females, 
source #5 says that 58% of individuals over 65 are women. To find the split between age groups 
the original dataset has the projected split between the 3 age groups over the entire population, 
and we apply this split to the excess individuals who require insurance. The first table below 
shows this for the entire population and the second table below shows how many excess 
individuals may require insurance for each age group and gender every year. 

  Total 65-74 75-84 85+ 
Females           923,205               544,313                     267,763               111,130  

Males           668,528               394,158                     193,897                 80,473  

 
  

 Per Year Total 65-74 75-84 85+ 
Females           184,641               108,863                     53,553                22,226 

Males           133,706                 78,832                     38,779                 16,095  

 
Cancer 

Sources: 

1. https://costprojections.cancer.gov/expenditures.html 
2. http://seer.cancer.gov/faststats/selections.php?#Output 
 

For the purposes of the case study, cancer, a very holistic topic, was limited to all sites cancer.  
The dataset mentioned above predicts the incidence, survival and combined (incidence and 
survival) rates in 2020 based on 2010 base estimates.  This dataset was chosen because of the 
given five-year horizon.  The five years chosen for our case is 2016 – 2020.   

The second dataset has estimates and prediction from years 2010 to 2020 for total costs of 
treating cancer.  A small part of the dataset was selected to fit the goals of the case study:  
projection of total expenditure for cancer, a potential disruptor.  Here is the selected data:   

 

 

 



Year 
Total 
Costs 

2010 123236.3 

2011 129776.9 

2012 136650.9 

2013 143800.5 

2014 151418.4 

2015 159324.8 

2016 167795 

2017 176721.7 

2018 186114.5 

2019 196118.2 

2020 206587.1 

 

Obesity Rate 
We found several sources of obesity rate data, which are grouped by gender, race, region, 

and age. Since we considered gender and age for other disruptors in this report, we figure 
looking at data by region will have a new perspective. Many healthcare companies are offering 
services by region as well, so the region factor increases the potential practical use of this model. 

The data of obesity rate data by states are available from 1990 to 2014. The website also 
offers interactive tool where you can see a visual trend of the rate change over the years.5 We 
decided to look at the most recent five years that is from 2010-2014, because the growth rate will 
most likely be similar to the past five years. We did not fully investigate other factors because 
there is no detailed demographic data under grouping of regions. If we can solve this, we would 
love to add in gender and age to make the regional data more interesting. 

For the population data, our group all used information from Census.gov. We used the 
latest projection on 2000-2030 based on Census 2000 (released 2005). 6 We did not found yearly 
population projection by states, so we calculated the average growth rate over 30 years and use it 
to find out the population by states over the next five years.  

 
Pandemic 

For the population model, I selected Census Bureau as my source because of the overall 
accuracy in its record as well as its future estimation. Based on the predicted entire population 
from 2015 to 2020, as well as the predicted entire population of 2015 and 2020 separated by age 
groups, we calculated an approximated linear equation for the age group percentage from 2015 
to 2020, then multiply the entire population by the corresponding percentages to get an 
estimation of different age group’s population. 



• 2010s https://www.census.gov/popest/data/national/asrh/2014/2014-nat-res.html 
• 2015 http://www.census.gov/population/projections/data/national/2014/summarytables.ht

ml 
 

Healthcare input data 
 

A variety of data sources were applied to construct the estimation model. It is likely that 
there exists an inconsistency among these data, as they were selected from research conducted in 
different years and under different assumptions. However, flexibility had been our priority when 
we designed this model. Therefore, it is functioning in a manner where input data can be easily 
updated to improve accuracy.   

 
• ‘Estimating the Burden of 2009 Pandemic Influenza A (H1N1) in the United States 

(April 2009–April 2010)’ 
http://cid.oxfordjournals.org/content/52/suppl_1/S75.full.pdf+html 

• ‘Study: Vaccination of 70 percent of US population could control swine flu pandemic‘ 
http://phys.org/news/2009-09-vaccination-percent-population-swine-flu.html 

• ‘Medicare Beneficiary Demographics’ http://www.medpac.gov/documents/data-
book/june-2015-data-book-section-2-medicare-beneficiary-demographics.pdf?sfvrsn=0 

• ‘The Economic Impact of Pandemic Influenza in the United States’ 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2627723/pdf/10511522.pdf 

• ‘Costs for Hospital Stays in the United States, 2010 - HCUP‘ http://www.hcup-
us.ahrq.gov/reports/statbriefs/sb146.pdf 

• ‘2012 Health Care Cost and Utilization Report‘ 
http://www.healthcostinstitute.org/2012report 

• ‘Medicaid Enrollment by Age‘ http://kff.org/medicaid/state-indicator/medicaid-
enrollment-by-age/ 

• ‘Health Insurance Coverage‘ http://www.cdc.gov/nchs/fastats/health-insurance.htm 
• https://www.census.gov/content/dam/Census/library/publications/2014/demo/p60-

250.pdf 
• ‘Medicare coverage of vaccines and immunizations‘ 

http://www.medicareinteractive.org/get-answers/medicare-covered-services/preventive-
care-services/medicare-coverage-of-vaccines-and-immunizations 

• ‘Vaccines for Adults‘ https://www.medicaid.gov/medicaid-chip-program-information/by-
topics/quality-of-care/quality-of-care-vaccines.html 

 
From these sources, we were able to collect information on the distribution of hospitalization, 

outpatient and death for 3 different age groups (0-19, 20-64 and 65+). Further on, we looked into 
the average market cost for the services mentioned above for each age group. At last, we 
proceeded to gather data on the usage on three major healthcare providers (Medicare, Medicaid 
and Private Insurance) for each age group, and their individual average coverage on 
hospitalization, outpatient, death and vaccination. Uniform assumption was made during the 
computation for these data. For data that we were not able to compute, we provided close 
estimation in order to reach the result. 
  

https://www.census.gov/popest/data/national/asrh/2014/2014-nat-res.html
http://www.census.gov/population/projections/data/national/2014/summarytables.html
http://www.census.gov/population/projections/data/national/2014/summarytables.html


 

Methods, Analysis and Models 

Baby Boomers Retiring  

 Baby boomers are defined as individuals born after World War II approximately between 
1946 and 1964. Within the next 5 years, a majority of these individuals are expected to reach 
retirement age and if insurance companies aren’t ready to accommodate these elderly, they may 
face large unexpected costs. This particular disruptor was selected because the baby boom 
caused an unexpectedly large number of births during that time period and the bulk of these 
individuals are now reaching retirement age, which might cause a very sudden increase in the 
number of elderly that need insurance. These days, Medicare for the most part guarantees that 
the retired are insured, so there may be an unexpectedly large number of people that require this 
insurance. These elderly individuals have multiple chronic conditions and insurance companies 
better be ready to accommodate double digit growth rates of boomers reaching retirement age 
each year until 2021.  

 This model relies on a few key assumptions. Because not all of the data is in our current 
year, it was necessary to convert the numbers from the datasets to the relevant time frame. To do 
this, the first assumption is that all of the numbers regarding population or monetary amounts 
follow the same trend as they have been over the last few years, while all of the percentages 
remain constant since the time of the dataset. The percentages used are also assumed to be 
uniform across the entire relevant population. The second assumption focuses on simplicity and 
assumes that all individuals within a particular age group die at the same rate over the entire 5 
years. The rate used for each age group is the probability an individual in the middle of the group 
dying. For example, the probability of everyone 65-74 dying is the probability that someone 70 
dies within a year. It is also assumed that these diseases are independent of each other and that if 
an individual has multiple diseases, they all need to be fully treated independently. Finally, the 
model assumes that although there may be other diseases than the ones mentioned in the model 
that affect the elderly, the costs to the insurance companies are negligible.  

Sources: 
1. https://www.ssa.gov/oact/STATS/table4c6.html 
2. http://meps.ahrq.gov/mepsweb/data_files/publications/st327/stat327.shtml 
3. http://www.cdc.gov/nchs/data/nhsr/nhsr024.pdf 
4. http://www.cdc.gov/nchs/data/ahcd/agingtrends/07olderwomen.pdf 
5. http://www.phc4.org/reports/mandates/hb656/council_cost_estimates.htm 
6. http://www.cancer.gov/about-cancer/what-is-cancer/statistics 
7. http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3415944/ 
8. https://report.nih.gov/nihfactsheets/ViewFactSheet.aspx?csid=96 
9. http://www.cdc.gov/arthritis/data_statistics/national-statistics-text-version.html#Figure1 
10. http://www.cdc.gov/nchs/products/databriefs/db48.htm 
11. http://www.cdc.gov/diabetes/statistics/prev/national/figage.htm 
12. http://meps.ahrq.gov/mepsweb/data_files/publications/st387/stat387.shtml 
13. http://meps.ahrq.gov/mepsweb/data_files/publications/st443/stat443.pdf 



14. http://meps.ahrq.gov/mepsweb/data_files/publications/st222/stat222.pdf 
15. http://meps.ahrq.gov/mepsweb/data_files/publications/st404/stat404.shtml 
16. http://meps.ahrq.gov/mepsweb/data_files/publications/st393/stat393.pdf 
17. http://care.diabetesjournals.org/content/31/3/596.full.pdf%20html 
 
  
 Per Year Total 65-74 75-84 85+ 
Females           184,641               108,863                     53,553                22,226 

Males           133,706                 78,832                     38,779                 16,095  

 
Using the table from the data section about number of excess individuals by age and 

gender, which is reproduced above, the next step is to filter out the number of individuals who 
are expected to die during this period, considering insurance companies won’t need to pay for 
these individuals. The first link offers a general idea of an individual’s chances of dying at each 
age and we apply it to the entire age group and the survival probabilities are in the table below.  

 
Chance of Surviving Men Women 
65-74 0.976165225 0.984013137 
75-84 0.939198316 0.956170722 
85+ 0.831545126 0.86647421 

 
To find the number of extra people an insurance company needs to insure every year, we 

recognize that each year a few extra baby boomers enters the retirement age and a few die and 
don’t require insurance. For example, for females age 65-74, we say that the first year 108,863 
extra females reach retirement age. The second year 108,863 * 0.984013137 + 108,863 
individuals need to be insured and so on until we reach 2020. Then we sum these extra 
individuals that need insurance so that we receive the total numbers of excess individuals that 
will require insurance for each year. The values for females are shown below.  

 

This may seem like double counting some people because we sum over the five years, but 
the following calculations are based on a per year basis, so insurers will need to pay for the 
treatments of these elderly every year.  

  2016 2017 2018 2019 2020 
Total by 
A/G 

Total by 
Gender 

Females 65-74 
                  
108,863  

                  
215,985  

                  
321,394  

                  
425,119  

                  
527,185  

             
1,598,546  

         
2,636,074  

  75-84 
                    
53,553  

                  
104,758  

                  
153,719  

                  
200,534  

                  
245,297  

               
757,861    

  85+ 
                    
22,226  

                    
41,484  

                    
58,171  

                    
72,629  

                    
85,157  

               
279,668    



 Next is to determine how many elderly have which diseases and how much each of these 
diseases costs every year, focusing on the five most prominent diseases in the elderly. Link 
number 2 provides the information for costs of the most significant diseases. Link number 3 
provides the frequency of these diseases, specifically citing the ones that are more common in 
males than females. Link number 4 has information on which diseases women are more likely to 
have compared to men and the percentages associated. Link number 5 has the probability that 
men and women have trauma, which is the only disease not referenced in the previous two links. 
To find the number of elderly that have each disease, we multiple the total by gender from the 
previous tables by the likeliness of having the disease, then we multiply those numbers by the 
cost of having the disease every year. These numbers are from 2008 and need to be extrapolated 
to 2015 so we need to determine how the rates have changed over time. Link 6 gives the change 
over time for cancer, link 7 is trauma, link 8 is heart disease, link 9 is arthritis, link 10 is 
hypertension and link 11 is diabetes. We multiple the cost in 2008 by these factors and determine 
how much they would cost starting in 2015. These calculations are straightforward 
multiplications so only an excerpt from the last table is reproduced here. 
Dollar amount 
in 2015 Hypertension Arthritis Heart Disease Cancer 

Males  $        1,188,605,856.92   $  2,876,094,133.54   $  3,156,883,380.05   $  2,442,164,582.13  

Females  $           958,565,896.57   $  2,609,394,403.25   $  1,769,882,325.64   $  1,360,022,342.86  

 

  Next, because it isn’t specified whether our insurance company helps with Medicare or 
is a private insurance company, we multiple the probability of our company being each by how 
much it would cost our company if it was that kind. This information can be found in link 2 and 
we sum these expected values together to find the total expected value of how much each disease 
would cost our insurance company if we didn’t account for the influx of elderly reaching 
retirement age by gender.  

 

 Summing these numbers together, we find that if we fail to account for the influx of 
elderly reaching retirement age, it could potentially cost our company $15,501,574,381 over 5 
years for all the baby boomers.  

 Next, we split these costs into the different medical service categories. Link number 12 
gives the breakdown for trauma, link 13 is for cancer, link 14 is for arthritis, link 15 is for 
hypertension, link 16 is for heart disease, and link 17 is for diabetes. Each of the links provides 
information as seen in the table below.  

  Hypertension Arthritis Heart Disease Cancer Diabetes Trauma 

Males   $  805,874,770   $  2,039,150,740   $  2,620,213,205   $  2,080,724,223   $     752,858,234   $     348,797,746  

Females  $  649,907,677   $  1,850,060,631  $  1,469,002,330   $  1,158,739,036   $     472,696,066   $     248,199,050  



 

Total medical expenditures for trauma-related disorders 
Out-patient In-patient Pharmaceuticals Physician Services 
29% 36% 2% 33% 

 

 These values are multiplied with the corresponding disease. For example to find the cost 
of out-patient services for trauma, we multiple $348,797,746 * .29 and this same method is 
applied for all services and diseases. For trauma, the breakdown is shown in the following table. 

  

 

 

 

The method outlined effectively determines the number of elderly individuals that will 
reach retirement age that insurance companies may not plan for if they follow the trend over the 
last few years. Then we calculate the expected cost of treating a single individual over five years 
assuming only the 5 most prominent diseases can affect them and break down these costs into the 
amount for each medical service category.  

Cancer 

Cancer was selected as one of the disruptors because it has been the second most common cause 
of death in the US with about 600,000 people dying annually.  Previously, healthcare companies could 
deny coverage to cancer patients due to pre-existing conditions; however, Affordable Care Act required 
health plans to include cancer diagnosis and follow-up care.  

As mentioned before, the total costs from the dataset lie on the key assumption that the annual 
costs for treatment increase by 5%.  This is an attempt to take into account inflation; however, inflation 
can be higher and lower.  Also, the dollar amounts are in 2010 dollars, which again is attributed to the fact 
that inflation has not been taken into account during calculation processes.    

The focus of the datasets was also specifically on all sites cancer.  For the case study, all sites 
cancer was considered to model cancer trends in general.  There is a possibility that other cancer types 
such as breast, lung etc. might have different trends than all sites cancer.  

Here are the total costs projections for treating all sites cancer from 2010 to 2020 from National 
Institute of Cancer (NIC).  The data is for all ages and assumes that the incidence and survival follow 
recent trends.  The data selected also assumed that trend and survival scenario and cost increased by 5% 
during the initial year of diagnosis and last year of life. Below there are two trend lines.  Fig. #1 uses data 
from 2010 to 2020 NIC’s projections to plot total costs for treating cancer, while Fig. #2 only utilizes 
2010 – 2015 data to project 2016 through 2020 data.  The main difference here that in fig. #2, the estimate 
for 2020 is somewhere near 190,000 and in fig #1, the estimate for 2020 is about 210,000.  Even though 
the R2 value goes down a little bit when switching from fig. #2 to fig. #1, it is a beneficial trade-off 

Breakdown for 
Trauma Out-patient In-patient Pharmaceuticals Physician Services 

Males  $101,151,346.42   $125,567,188.66   $6,975,954.93   $115,103,256.28  

Females  $71,977,724.63   $89,351,658.16   $4,963,981.01   $81,905,686.65  
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because overestimating expenses is better for a healthcare company than underestimation.  Even a small 
change like this on the trend charts translates into a $20,000 million change in reality.   

 

  

Year  Results from Figure #1  Results from Figure #2* Difference 

2016 167795 165000 2795 

2017 176721.7 175000 1721.7 

2018 186114.5 182000 4114.5 

2019 196118.2 190000 6118.2 

2020 206587.1 195000 11587.1 

  

*approximations from fig #2  **in 
millions of 2010 dollars 

 

 The table above calculates the difference more in detail.  Figure #1 constantly overestimates, and 
that is what the healthcare company aims at.  If we sum up all the differences throughout the 5 year period, 
the result is 26,336.5 million 2010 dollars: a very large amount to consider.  Just shifting from one trend 
line to the other is another disruptor in essence.  Therefore, to lower the company’s risk vulnerability, Fig. 
#1 regression method is recommended.  

Through these datasets, we plan on looking at the total dollar amount needed to treat each and 
every individual with cancer from initial stage to his or her death.  Since the company at hand does not 
insure the entire population, the total costs for each year need to be scaled down to the percentage of 
people the company is responsible for.  The data is also useful, as it is not broken down by age, gender, 
ethnicity or any other demographical category – making it ready to use.   

  



Obesity Rate 
Before we started processing data, we made the assumption that both obesity rate and 

population increase at a steady rate. For the population data, we used formula “=(2030 
population/ 2000 population)^(1/30)-1” for the population growth rate. From there, we figured 
out the projected population from 2015-2020.  
 

 
 
 

We download the obesity rate from 2010-2014 for all the states, and matched them together. We 
cleaned the data by getting rid of the irrelevant information, such as ranking. We then used 
formula to calculate the average growth rate of the four years period. The formula is “=((R2/Q2 -
1)+(S2/R2 -1)+(T2/S2-1)+(U2/T2-1))/4”, where column Q, R, S, T, U of obesity rates by years. 
From this calculation, we got the average growth rate for obesity rate. We used obesity rate in 
year 2014 as base year and then multiply it by (1+obesity growth rate)^n where n is the 
difference between the prediction year and 2014. 



 

 

 
 



With the above two sets of data, use the obesity rate times the population in the matching year 
will find the obesity population in that year. We then find out the increase of obesity population 
per year and multiplied it with the average increase in medical cost from the CDC website. 
 

 
 

With the above all steps, this model should be able to be reproduced. All the data process 
information and formula is also available in the attached excel document, under the tab named, 
“Obesity related Prediction”. We believe this model is valid due to the reliable official data 
source and the mathematic reasoning behind the calculations. All money amounts are in dollar 
units, growth rate in percentages, and population in units of persons. 

There are potential problem with the steady growth rate assumption. If other factors lead 
to rapid increase in obesity rate, this model will not be able to catch that. So there is definitely 
room for accuracy improvement. With the result we got from this prediction, increase in obesity 
population has a huge impact on the company’s costs and financial situations. 

 
Pandemic 

In order to start compiling all the information, we first need to build a population table 
where we build further calculations. The black font indicates that these data were gathered based 
on actual record, whereas red font signifies that the data relied on estimation. The total United 
States residential population from 2016 to 2020 could be found on Census Bureau. The 
estimation of three different age groups’ population was only established for year 2020. 
Therefore, we assumed a linear relation between each age group’s percentage and the year, and 
approximated the age group percentage for each year through linear equation. Then we 
multiplied the total population of each year from 2016 to 2020 with the corresponding 
percentage to approximate each group’s population during the 5-year range. 
 



 
 

Input Table  
The essential core of the model is the input table. This closely connects to the result that 

we are later establishing. Any values highlighted are changeable, as the final results shown in the 
next table will be immediately updated. 
 

When gathering information to fill in the input table, it should not come as a surprise that 
we often experienced difficulties looking for the exact data we needed. Given the time constraint, 
we have taken the convenient approach to either compute for an average or assume a credible 
estimation. 
 



 The volatile nature of pandemic sets a high level of complexity in predicting the pattern 
of its occurrence. Therefore, we decided to include the epidemic occurrence column, where we 
can easily adjust the probability of an epidemic happening as well as its scale. Normally, 
seasonal flu takes place periodically. It is reasonable to set the occurrence rate under 30% in this 
circumstance. For a moderate epidemic outbreak, the occurrence rate would range from 30% to 
70%, whereas a severe outbreak would exceed 70%. For the purpose of estimating a pandemic 
outbreak’s financial impact, we have decided to set the occurrence rate for the last two years at 
severe level, whilst the first three years gradually develop from season to moderate. 
 

Due to the constant growing nature of the healthcare usage/cost data in reality, and that 
we have decided not to taken interest rate into consideration in this model, we kindly advise that 
the result eventually produced is likely to underestimate the potential financial burden. However, 
the model still evidently provides a credible estimation of the future pandemic impact. 
 
Cost Calculation 
 At last, the cost calculation is what all the previous preparations lead up to. Here we 
thoroughly explain the calculation procedure for year 2016. 
 
 For each age group under different categories of hospital services, we found the 
population number in this age group from the population model, multiplied it first with the 
probability of the corresponding year in the epidemic occurrence section under the input table, 
then with the percentage of the selected services under the corresponding age group. For 
example, for the outpatient 65+ in year 2016, 2,365,971 is calculated through 49,523,202 
(population of 65+ in 2016) * 25% (epidemic occurrence in 2016) * 19.11% (percentage of 
outpatient service for 65+). 
 
 After getting an estimation of the expected number of patients affected of each age group 
under different services, we multiplied each group of population with the corresponding cost 
listed in the input table. For example, for the outpatient 65+ in year 2016, $1,301,284,039.51 is 
calculated through 49,523,202 (patients needing outpatient aged 65+ in year 2016) * $550 
(average cost of outpatient service for 65+). 
 
 For the next step, we estimated the cost covered by different healthcare providers. We 
assumed uniform distribution for illness across age group, and zero covariance between illnesses 
and the subscription of healthcare service. That is, for example, the percentage of Medicare 
subscription would be the same whether or not an individual requires outpatient service. To get 
an estimated coverage for each healthcare provider, we multiplied the expected cost for each age 
group under different services first with the coverage of the corresponding healthcare provider 
and age group, then with the coverage rate that match with the patient’s age group and hospital 
service. For example, for outpatient 65+ under Medicaid coverage in 2016, $30,921,000.80 is 
calculated through $1,301,284,039.51 (expected outpatient cost for 65+in 2016) * 14.8% 
(percentage of Medicaid subscription for 65+) * 16% (Medicaid’s outpatient coverage). Similar 
steps are taken for Medicare, Medicaid and Private Insurance coverage. 
 
 In order to get the estimated total cost for one year, we simply take the sum of all 
coverage of Medicare, Medicaid and Private Insurance in one year. We took the same calculation 



approach for 2017 to 2020, after which we took the sum of total costs for all 5 years to get the 
final 5-year predicted cost. 
 

 
 
  



Results, Conclusions and Discussion 

Baby Boomers Retiring 
 Over the next few years, the majority of the baby boomers will be reaching retirement 
age, and at this point they will need to be insured whether by Medicare or private insurance. This 
massive influx of individuals retiring will pose an enormous financial problem to insurance 
companies if they aren’t prepared to insure so many extra people and we hope to eliminate this 
surprise by determining how much these extra individuals will cost to insure.  
 The population of retirees has been increasing steadily but baby boomers are expected to 
increase the growth of the population extremely suddenly. By 2020 if we try to predict the 
number of retirees based on a trend line and historical data, we’ll underestimate the number by 
around 9.7 million. This suggests that if insurance companies ignore this disruptor they’ll have to 
suddenly and unexpectedly insure that many more people. Each individual is expected to cost 
$1587.43 to insure on average over 5 years based on the probability that they have certain 
diseases or health problems and so overall an insurance company would have to pay an extra 
$15,501,574,381 if they ignored these baby boomers.  
 These conclusions were developed by finding the number of extra individuals an 
insurance company would have to insure if they ignored the baby boomers reaching retirement 
age multiplied by the cost of insuring one extra person over 5 years on average. We developed 
this conclusion because we wanted to quantify the impact of this negative disruptor to the 
healthcare industry and to give the insurance company an idea of how much it would need to 
accumulate in premiums or reserves in order to accommodate this influx.  
 The table below shows how much this disruptor impacts each of the different medical 
services.  

 

 Further study would involve determining if any other factors affect the health conditions 
like race or geographic location so we can get an even more accurate prediction of how much it 
costs to treat one extra person. Another idea could just be a more accurate breakdown of exactly 
how many people hit retirement age each year because the current dataset only predicts how 
many people there will be every 5 years.  

 One of the most significant outstanding issues with this study is that the health conditions 
mentioned may cause individuals to die faster than the standard rate but this wasn’t accounted 
for. Another issue is that there are many miscellaneous diseases that aren’t mentioned because 
they didn’t have as big an impact as the ones mentioned in the study.  

 The topic of baby boomers aging has been a significant issue for a while and it is 
important for hospitals and other institutions to treat the elderly to be prepared to deal with the 
increased number of medical issues. There are articles that state that there aren’t enough 
physicians to take care of the elderly and even though it may not impact those institutions 

 
Out-patient In-patient Pharmaceuticals Physician Services Total 

Males  $3,027,841,938.10   $3,617,390,200.32   $1,461,507,566.71   $1,205,101,351.23  
 
$9,311,841,056.36  

Females  $2,036,857,309.36   $2,308,369,165.92   $1,070,099,279.01   $805,891,707.95   $6,221,217,462.24  



financially, it is important for the health and well being of the elderly to be more prepared. In 
addition, it would be helpful to the company to determine how much premium they could charge 
or perhaps get some reserves in order to mitigate the effect of these baby boomers.  

Obesity Rate 
We consider obesity rate as a negative disruptor because obese people have higher 

chances of getting diabetes, hypertension, and other diseases which lead to higher healthcare 
costs, in all four main categories: inpatient services, outpatient services, physician services, and 
pharmaceuticals. Based on the past obesity data, there is clearly an increasing trend of the obese 
population in most states, and most companies should have already taken this factor into account 
when calculating their premiums. We built a prediction model by tracking past population data 
and obesity rate. We assume the growth rate for the following five years will not change much. 
For each five-year in the future, we predicted an increase in health care cost related to obesity of 
$3,214,158,558.37, $3,311,901,755.82, $3,413,001,941.34, $3,517,582,760.64, and 
$3,625,772,637.83. We also created the option for user to interact with our data by choosing the 
state they are interested in. The following picture is a sample interface example if the user picked 
Alabama. 
 

 
 

The total increase in cost of $17,082,417,654 sums up all the breakdown cost of states 
and years. It will be a basis for companies to prepare in advance. However, we still consider 
obesity rate as a negative disruptor because the growth rate varies between states and there is 
always a possibility that obesity rate increase rapidly than our prediction model due to change in 
technology, diet habits, and ways of social interactions.   
 

Some suggestions for companies would be invest in more data tracking and analysis 
clients’ health trend. It’s also a good idea to start an incentive bonus plan where companies offer 
premium reduction if the insured managed to exercise regularly and stay fit.  During the analysis, 
we had some issues figuring out precise growth rate of obesity and population. We ended up 
using average rates of past data in the calculation. With more time and other data sources, we 
would love to follow up with more demographic backgrounds and make more specific 
predictions based on gender, age, race, education background, etc.  
 
Cancer     

As mentioned earlier, cancer poses a very big threat to insurance companies in the near 
future due to the increasing older population in the United States.  Older people are more 
susceptible to cancer; therefore, a lot of research is going on to develop ways to efficiently cure 
and potentially prevent cancer. 

To prevent the insurance company from going bankrupt, they should charge a higher 
premium to people who have a medical history of cancer in their family.  The increase should be 



unfair, but enough to be able to create a loss reserve for customers who are already diagnosed 
with the disease. From the data analysis for cancer, we can see that healthcare companies should 
expect a significant increase in cancer claims - $26,336,500,000 in the next 5 years, which is the 
sum of the “Difference” column in the table below.  However, this estimate is on the 
conservative side as inflation has not been directly taken care of.  The cancer costs have only 
shown to increase 5% annually, which does not seem to be looking at the bigger picture.  If a 
technological advancement takes place in the next 5 years alongside inflation, it will definitely 
increase the treatment costs more than 5%.  The chances are slim since new methods take years 
to get approval from the government, but it is still a possibility. 
Year Results from Fig #1 Results from Fig. #2* Difference 

2016 167795 165000 2795 

2017 176721.7 175000 1721.7 

2018 186114.5 182000 4114.5 

2019 196118.2 190000 6118.2 

2020 206587.1 195000 11587.1 

  

*approximations from fig #2 
 

 
Another suggestion for the insurance company is to consult officials in the medical 

industry such as nurses, doctors, and researchers to talk about preventative methods and share 
that information with their current and potential clients.  They can also incentivize by giving 
clients discounts on following recommended prevention methods. 

Finally, if given more time and outside of the case study environment, the analysis would 
look at all types of cancer, not just all sites.  We would also try to incorporate inflation and try to 
find estimates in current (2016) dollars.  We would also try to make the research more interactive 
and specific to the situation, which can be achieved by segregating data based on many criteria 
such as demographics, medical family history, geographical location etc. With all the potential 
steps listed, this case study can serve as a stepping stone for future cancer cost prediction 
projects.  
 
Pandemic 

Based on our preliminary data analysis and the model result, the expected cost for the 
pandemic disruptor in the upcoming 5 years is estimated to be $70,366,101,870.40. If not 
handled properly, this digit could potentially cause a financial distress on the healthcare 
company. Also because of the constant growing nature of the healthcare usage/cost data in 
reality, and that interest rate is not taken into account in this model, we kindly advise that the 
result eventually produced is likely to underestimate the potential financial burden. However, the 
model still evidently provides a credible estimation of the future pandemic impact. 

We also kindly advise that the healthcare information presented in the model is subject to 
change, as hospital service usage and healthcare development are constantly growing and 
changing. 
 



Given the volatile nature of this disruptor, predicting the occurrence probability of a 
pandemic is nearly infeasible. The current estimation was established based on an assumption of 
an imminent pandemic slowly maturing within the next 5 years. Therefore, the data from this 
model is not only limited to the numbers currently presented. We suggest a constant update 
following the current flu trend in order to predict the financial burden before pandemic takes 
place. Under such circumstance, we would advise your healthcare company to reasonably raise 
your premium proportionally as the increase from season total cost prediction to the total cost 
severe prediction. 
 
 
 


