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Abstract— The aim of this project is to analyze the healthcare 

of countries with low resources/financing to understand how 

factors like sanitation, GDP, literacy rate, life expectancy etc 

affect the health of people; by looking into the cases of malaria, 

tuberculosis and cancer. The point is to establish how the above 

factors influence these diseases. We will set our own control 

limits (the limits we believe encompass an ideal system) by using 

Denmark, one of the countries with the best healthcare 

resources in the world, as a benchmark. We will analyze the 

data we obtain from the Gapminder.org, against our control 

limits we wish to meet, do a regression analysis and also suggest 

possible recommendations for improvement in these low 

healthcare resource countries. 

Index Terms— healthcare, literacy rate .  

 

I. INTRODUCTION 

Index Countries	 Tuberculosis/100,000	 Malaria/100,000	 Cancer	Cases	 Access	to	sanitary	facilities	 Literacy	Rate	 Life	Expectancy
1 Bangladesh	 227 232 67 56 61.5 67.5

2 Cuba4	 25 77 91 99.7 75
3 Egypt	 15 0.0391 69 95 75.2 70.1
4 Haiti	 200 347 60 17 60.7 60.3

5 India4	 167 155 62 34 72.1 62.9
6 Indonesia	 399 580 68 54 93.9 68.9

7 Kenya	 246 21800 57 32 78 58.4
8 Lesotho	 852 47 26 79.4 49.7
9 Malawi	 227 31000 47 51 65.8 29.6
10 Mali	 58 8540 52 22 38.7 57.4

11 Mauritus	 22 71 89 90.6 74.6
12 Myanmar	 369 982 62 76 93.1 64
13 Nepal	 158 560 60 31 64.7 67.8
14 Pakistan	 270 78 63 48 56.4 62.7
15 Papua	New	Guinea	 471 27000 57 45 64.2 58
16 Somalia	 274 583 55 23 52.2
17 Sudan	 94 5930 65 26 75.9 64.9
18 Uganda	 161 42800 52 34 73.9 54.9  

Figure 1: Countries and their factors 

Above, we have the data from Gapminder.org, which we 

will analyze and set control limits on, to see how the data 

performs against the standards we aim to meet. 

 
Bhanu Pratap Bawari,  

Lingyu Jin,  

Temidayo Adekunle,  

 
Figure 2: Control chart of tuberculosis/100,000 for each 

country vs control limits we have set 

 

In the chart above, we set control limits LCL 7 

(DENMARK) UCL (estimate of 200). We set Denmark to be 

our LB because this is one of the lowest reported rates in the 

world and so it is our LB because this is what we are willing 

to accept. We chose 200 as the UCL because experts aim to 

have 20% reduction in tuberculosis cases by the year 2020, 

thus we chose our UCL of 200 (200/100,000) cases. By 

analyzing the data, we see that the average no of tuberculosis 

cases/100,000 is much above the upper bounds we have set. 

We also see that we have many out of control points that 

correspond to the countries Bangladesh, Haiti, Indonesia, 

Kenya, Lesotho, Malawi, Myanmar, Pakistan, Papua Guinea, 

and Somalia (numbers correspond to the Figure 1) as they are 

much above the UB. This tells us tuberculosis cases are above 

the standard we aim to reach and we need to suggest 

recommendations to bring these numbers down. 
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Figure 3: Control chart of malaria/100,000 for each country vs control limits we have set 

 

In the chart above, we didn’t set any control limits, because we couldn’t find any reported data for Denmark. As such, all data 

set falls within Minitab calculated standards. 

 

 

 
Figure 4: Control chart of cancer cases for each country vs control limits we have set 

 

In the chart above, we set control limits LCL 72 (DENMARK) UCL blank. We set Denmark to be our LB because this is one 

of the lowest reported rates in the world and so it is our LB because this is what we are willing to accept. We chose to leave our 

UCL blank and work by Minitab calculation because there is no direct way to combat  

cancer, people just get diagnosed for various reasons, so we can’t set an upper bound. In fact, we wish to have as many as 

possible reported cases because this tells us the healthcare in the country is more effective, given people are coming in and the 

data is being documented. By analyzing the data, we see that the average no of cancer cases is below the lower bounds we have 
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set. Thus, cancer cases are being underreported. We also see that we have many out of control points that correspond to all of 

the countries besides Cuba (numbers correspond to the Figure 1) as they all fall below the LB we have set. This tells us cancer 

cases are being underreported in many countries and we need to suggest recommendation to encourage reporting and 

documentation of this disease. 

 

 
Figure 5: Control chart of access to sanitary facilities for each country vs control limits we have set 

 

In the chart above, we set control limits UCL 100, LCL 50 (1 IN 2 TIMES), average 70 (we hope) We set our lower bounds 

to be 50 because we want people to have access to sanitary facilities at least 1 in 2 times. We also set our average to 70 because 

this is the average access to sanitary conditions we hope to achieve. We chose to set our UCL to 100 because that is the ideal 

system we wish to have set up for all countries. By analyzing the data, we see that we have many out of control points that 

correspond to the countries Haiti, India, Kenya, Lesotho, Mali, Nepal, Pakistan, Papua Guinea, Somalia, Sudan and Uganda 

(numbers correspond to the Figure 1) as they are much below the LB. This tells us these countries do not even meet our 

condition of 50% access to a sanitary facility, and we need to suggest recommendations for improvement. 

 

 
Figure 6: Control chart of literacy rate for each country vs control limits we have set 
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In the chart above, we set control limits UCL 100, LCL 60, average 70 (we hope). We set our lower bounds to be 60 because 

that is the minimum literacy rate we wish to tolerate. We also set our average to 70 because this is the average literacy rate we 

hope to achieve. We chose to set our UCL to 100 because that is the ideal system we wish to have set up for all countries. By 

analyzing the data, we see that Mali and Pakistan (numbers correspond to the Figure 1) fall out of the set control limits. Also 

notice Cuba shows an almost perfect literacy rate because it touches the UB (point 2). This tells us that Mali and Pakistan do not 

meet our condition of at least 60% literacy rate and we need recommendations for improvement. 

 

 
Figure 7: Control chart of life expectancy for each country vs control limits we have set 

 

In the chart above, we set control limits LCL 60 UCL (DENMARK), average 70. We set our lower bounds to be 60 because 

that is the minimum life expectancy we wish to tolerate. We also set our average to 70 because this is the average life 

expectancy we hope to achieve. We set Denmark to be our UB because it has one of the best life expectancies in the world, and 

is the standard we wish to emulate. By analyzing the data, we see that the countries Kenya, Lesotho, Malawi, Mali, Papua New 

Guinea, Somalia and Uganda (numbers correspond to the Figure 1) fall below the set control limits. This tells us that these 

countries do not meet our condition of at least 60% life expectancy and we need recommendations for improvement. 
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Regression Analysis/ Improvement Recommendations 

 

We will do multiple regression analysis for various factors that we recognize are of much importance in causing these 

diseases, and observe how their increasing and decreasing amount affects another factor, that we recognize  

as outcome factor. (We know sanitation, income and availability of doctors affects malaria cases so we see impact of these 

three factor on number of malaria cases as these are improved over the years). 

 

Regression analysis-1 Improved Sanitation, Income Per Person VS Malaria Per 100000 
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We observe if sanitation is improved over the years, coefficient has a negative sign, which shows how outcome is decreasing 

with increased level of sanitation. But we do not see any such effect on income, thus it is positive. 

We know malaria cases are outcomes of unhygienic conditions, lack of sanitation etc Malaria cases have less to do with 

income level and more to do with sanitation, so we improve over sanitation instead of income per person to reduce malaria  

 (better sanitation is must for reducing malaria cases). 

 

 

Regression Analysis/ Improvement Recommendations cases 

 

Regression analyses-2 Improved Sanitation, Income per person VS Tuberculosis per 100000 
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We observe effect of income on TB cases. As income per person increases we observe occurrence of TB cases per 100,000 

reducing (negative coefficient). But we have an increasing effect of improved sanitation. 

Sanitation does surely play an important role in disease like TB but besides sanitation, income has more of an effect, because 

Tb depends more on nutrition, living conditions and treatment (availability of doctors). Thus, as the income goes up we see a 

decline in TB cases. 

For diseases like TB, focus should be more on increasing incomes or making treatment available to patients (expenditure on 

healthcare). 

 

Regression Analyses-3 Income Per person, Health Expenditure VS Life Expectancy 
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We observe life expectancy increases as income per person increases while we observe negative coefficient for health 

expenditure. We know increase in income makes people live better, afford better facilities. But there is a negative coefficient 

for health expenditure.  As health expenditure increases, life expectancy should also increase, instead, it stays low like in the 

case of India).  

So if expenditure on health is not significant we can focus on increasing income levels. 

 

 

Regression Analyses-4 Health Expenditure by Government, Expenditure by Private sector VS HDI 
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We observe a negative coefficient, which shows if share of private sector is decreasing in healthcare industry, HDI is getting 

affected adversely. Also, we have zero coefficients for government spending. This is because government share is already quite 

low and with increasing population, government is not spending that much and private sector is not growing with that much 

pace as to compensate for growth in population. 

 

Regression Analyses-5 Food Supply per Day, Physician per 1000 vs HDI 
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We see the coefficient for physician per 1000 people is higher than coefficient for food supply per day. In countries like India 

food supplied per day is having better scenario than doctors available per 1000 people, as food shortage is not that much of a 

problem as having availability of doctor (number of doctors as compared to population is quite low). So we see a larger impact 

on availability of doctors than food supply, so we need to improve the number of doctors available to peoples. 

 

 

 

 

 

 

 

 
 


