
ENG EK 125 2022 Section C4

Bader Alsalih, Bashir Khalil, Adam Yanai

Purpose of the Project:

For our project, we decided to research the correlation between income and obesity. As we read

through articles and research papers which explore this topic, we came to the understanding that many

nations have conflicting rates of obesity amongst both the wealthy and the impoverished. This contrast

resulted in us focusing on obesity within countries and how it contrasts between high HDI and low HDI

countries. We chose HDI, the Human Development Index, because it is an effective way of measuring

achievements in human development of certain countries. We hypothesized that people in high HDI

countries that are struggling with income and other societal challenges/habits are more likely to be obese,

while people from low HDI countries in the same situation will struggle with malnourishment, and that

the rates of obesity will therefore be greater in the high HDI countries.

Synopsis of the Data:

Two sets of data were used for this experiment. The first data set, obtained from Kaggle, displays

the change in obesity rate from 1975 to 2016 across many countries. The data sets illustrate the change in

obesity rate for men, women, and the genders combined. This data set is compared with one that focuses

on the HDI of different countries in 2021 in order to illustrate how a country's HDI affects its obesity

rates.

Outline:

In order to analyze the relationship between obesity and development of a certain country, the

correlation between the two data sets will be determined. To start, we first needed to understand the

obesity of countries and the HDI index of countries separately.

One of our main goals in comparing HDI and obesity rates was to select a handful of countries

that vary in their rates, so that we can best compare the relationship between HDI and obesity. For this

project, we selected the US, Canada, UK, and UAE as countries with a high HDI, and India, Somalia,

Yemen, and Afghanistan as countries with a low HDI. By analyzing the rates of obesity in these countries,

as well as the trends in their HDI, we were able to best study the relationship between HDI and obesity.

First, the obesity of the different countries throughout the years (1975 to 2016) were displayed.

We analyzed the countries that saw sharp increases in obesity rates. After this, the HDI of different

countries were displayed. Similarly, countries with some of the highest and lowest HDI were displayed.

After both obesity and HDI have been displayed separately, they were compared. The correlation

between the HDI of countries and their obesity rates in 2021 was compared. In addition to this, the

selected countries with high and low HDI’s obesity rates were compared. Through this comparison, we

drew a conclusion about whether there really is any correlation between the HDI of a country and its

obesity rates.

HDI (Human Development Index) is a summary of key dimensions of human development,

which can be summed up into life expectancy and health, knowledge, and standard of living. The higher

the HDI score the higher a country's human development. The HDI score ranges from 0-1 with 1 being

the highest and 0 being the lowest.

Data Sets:

- Obesity Rates in countries:

https://www.kaggle.com/datasets/amanarora/obesity-among-adults-by-country-19752016

- Most recent HDI (2021) dataset:

https://hdr.undp.org/data-center/human-development-index#/indicies/HDI

Method Use and Process:

In order to begin analyzing the data, we first had to scrub it. The data set originally registered the

obesity percentages as characters. In addition to this, brackets were placed inside the column which

eliminated the ability for us to utilize or plot the data.

Figure 1: Sample of Original Data for Obesity

Figure 2: The Issue with the Data Set

In order to begin organizing the data, we first had to eliminate the brackets and convert the values

into floats. To do this, the data file was converted into a table. Next, a ‘for loop’ was used which indexed

through each column. The for loop first eliminated the brackets within the element. The function ‘strtrim’

was used to eliminate any leading or trailing blanks in the character vector, as these have a saved value in

MATLAB which would alter the matrix it was being inserted into. After leading and trailing blanks were

removed, the character vector was converted to a float using the functions ‘str2num’ and finally saved

into a cell array. Once the for loop had indexed through the 25,000+ data points, it was converted into a

column vector named ‘allobperc’.

Figure 3: Code Scrubbing the Data

In order to ensure that the scrubbing was successful and usable, the raw data was plotted. This

displayed that the data was converted successfully and we could begin modifying and illustrating the data.

Both a line graph and a scatter plot were used to verify that the data was converted and scrubbed.

Figure 4: Code for Plotting the Data

Figure 5: The Graphs

These graphs illustrated to us that the data is usable and that we could therefore commence with

the illustration of the obesity data. First, we selected four countries with high HDI values and four

countries with low HDI values. For high HDI’s we selected the US, Canada, UK, and UAE. For low, we

selected India, Somalia, Yemen, and Afghanistan.

Figure 6: The Initial Code for The Graphs of the Focus-Countries

Figure 6 above shows the code for the graphing of obesity rates in four selected countries with

high HDI and four selected countries with low HDI. This was done to see how each individual countries

obesity rates changed over the years.

Figure 7: Graphs Showing the Obesity Trends

These graphs are the result of the code written in Figure 6. Again, they display the obesity rates of

four high HDI countries (USA, Canada, UK, UAE) and four low HDI countries (India, Somalia, Yemen,

Afghanistan) individually showing the change from 1975 to 2016. However, we decided that this way of

presenting our data was ineffective, and so tried a different form of plotting.

Figure 8: Code for Improving and Comparing the Selected Data

Figure 8 above shows the code for the combination of all the countries’ obesity rates from 1975 to

2016 on the same graph. The first figure will display all four high HDI countries (USA, Canada, UK,

UAE) and the second will display all four low HDI countries (India, Somalia, Yemen, Afghanistan) on the

same graph. The last figure will be a combination of all of the countries on the same graph. A legend is

also included in each figure to pair each line in the graph with its country.

Figure 9: Improved Graphs for Low and High HDI and Comparison Graph

The graphs above in Figure 9 are the result of the code written in Figure 8. Again, the first graph

displays the obesity rates of the four countries with high HDI and the second graph displays the obesity

rates of the four countries with low HDI. The last graph is a combination of both low and high HDI

countries and shows how countries with low HDI have lower obesity rates.

At this point, we observed that although all of the obesity rates are increasing at similar rates

throughout the years (which we expected), they are doing so on very different scales. For example, while

the United States and Yemen have very similar trends in their growth rates, the US elapses 35% in 2016

while Yemen only passes 15%. Therefore, though obesity growth is clearly a major trend worldwide

(regardless of HDI), it is evident that there are stark differences in scale, which is likely due to varying

levels of economic success and cultural differences.

Figure 10: Examining the HDI Data Set and Plotting in Decreasing Order

Next, we wanted to examine the HDI data. The figure above shows the code written to display the

HDI values of all the countries from the HDI dataset in decreasing order, including the resulting graph

from the code written. This was our initial code for scrubbing through and checking the data to make sure

that it is usable.

Figure 11: Code and Graph for Analyzing the HDI Values of the Selected Countries

The above figure shows the code written to take each country from our eight selected countries of

high and low HDI and compare them next to each other on a bar graph. Clearly, there is an immense gap

in HDI rates between the first set of four countries and the second set. This data therefore indicates that

there is a correlation between HDI and obesity rates, as the four countries with high HDIs were also the

countries that held high obesity rates, and vice versa. As there is a correlation between a country's obesity

rate and its HDI, we decided to use the regression learner to make predictions of the obesity rates of these

same countries.

Since to analyze the obesity data in the section above we simply created an array of the scrubbed

values, we had to create a completely new table and file to store the correct values to use in the regression

learner. We decided to transpose two arrays of values – one for the years and one for the obesity rates –

and then create a file to store all of the information.

Figure 12: Creating Two New Data Files for the Obesity Rates of High and Low HDI Countries

Once the fully scrubbed data files were created, we were able to start testing them with the

regression learner. First, we analyzed the obesity rates from 1975 to 2016 of the selected countries with

the higher HDI values.

Figure 13: Graphs for Predicting Obesity Rates of High HDI Countries

As Figure 13 demonstrates, obesity rates in countries with high HDI values are predicted to

increase rapidly over time. The general upward trend and slope of the predicted graph matches with the

existing obesity data. Furthermore, the low RMSE value illustrates the lack of error in the predicted

values. These predictions provide evidence for the correlation between high HDI countries and high

obesity rates, showing that obesity rates increase as countries become more economically developed.

Furthermore, these four nations have all had very consistent growth. Lack of external circumstances

which could affect obesity rates or alter their economic growth allows for general trends to be created,

and therefore be accurately predicted. This further emphasizes the accuracy of the prediction curve and

the correlation between HDI and obesity rates.

Figure 14: Graphs for Predicting Obesity Rates of Low HDI Countries

As Figure 14 demonstrates, obesity rates in countries with low HDI values are also predicted to

increase, but at a much slower rate. The general trend of the prediction curve does not match the graphs of

the existing countries, which is further supported by a high RMSE value. However, from existing data, all

countries with low HDI have shown small increases in obesity rate over time, which does match the

prediction curve. Furthermore, these four countries have had very volatile years where external

circumstances have impacted the data, but that is not accounted for. This differs from high HDI countries,

who have experienced times of economic growth/stability and development which allow for more

accurate predictions. Nonetheless, the general trend of the prediction curves, which illustrates small

increases in obesity rates over the years, illustrates the general correlation between nations with low

HDI’s and a lack of obesity.

Conclusion:

After the coding and analyzing of the two datasets we proved that our hypothesis was correct in

that countries with high HDI had high obesity rates whereas countries with low HDI had low obesity

rates. In countries with high HDI values, the population is more likely to be provided a high standard of

living (which includes an overly sufficient food supply). Additionally countries with high HDI will have

higher obesity rates because people close to the poverty line will likely still have the adequate needs for

living, but it would be provided to them in unhealthy food produce. On the other hand, in countries with

low HDI people close to the poverty line will be malnourished because their country does not have the

adequate resources for living, thus resulting in low obesity rates. Moreover, we were intrigued by how

obesity rates throughout the entire world, regardless of HDI, are increasing. Though they are increasing in

far different scales, we could still make the argument based on this data that they are mostly related to the

increasing popularity of many unhealthy but affordable food providers. Our research therefore

demonstrates that our hypothesis was correct, in that countries with higher HDI values experience greater

scales of obesity growth while countries with lower HDI values experience increases in obesity on smaller

scales.


