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ABSTRACT  
 
The United Nations Sustainable Development Goal 3 includes reducing maternal and child mortality by 50% by 
2030. Leading global public health experts have begun to realize the importance of data visualization for 
understanding the causes of death and best practices in reducing mortality.  
 
Modern textiles are receiving increasing attention in healthcare improvement. The use of textiles for preventing 
injury including infections, diseases spread by insects, water-borne parasites, and in treating many medical 
conditions is constantly expanding in healthcare. Innovation in medical textiles and many other forms of textiles 
is playing a major role in reducing mortality in the world.        
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1. INTRODUCTION  
 
In 2015, there were 216 maternal deaths per 100,000 live births in the world, 4200 children out 
of every 100,000 died before age 5, and 3100 infants per 100,000 live births died before their 
first year (2015). 
 
Even though the number of deaths has been declining since 1990, clearly much remains to be 
done to reach the United Nation’s Sustainable Development Goal 3, which is reducing maternal 
and child mortality by 50% by 2030.  
 
In recent years, leading healthcare providers and global public health experts have begun to 
realize the importance of implementation science and have come together globally to focus on 
implementing best practices to reduce maternal and child mortality. Improvement Science and 
Implementation Science must be closely linked. There can be no true improvement without 
implementation and no implementation without improvement. Quality improvement and 
implementation are inseparably related and mutually reinforcing.   
 
The purpose of this research is developing a dynamic and interactive data visualization and 
utilization tool to support the World Health Organization, UNICEF, the United Nations Family 
Planning Agency and the World Bank who are working together with the University of North 
Carolina – Chapel Hill WHO Coordinating Center. In this study, we have identified the most 
trusted and accurate databases for maternal and child mortality as well as the reasons for these 
deaths. We are now identifying the proven best practices used throughout the world in reducing 
maternal and child mortality and the roles textiles and medical textiles play in achieving these 
results. These best practices will be shared with 193 countries through the dynamic interactive 
data visualization and utilization lab.   
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As we continue to build our data base, we are identifying many different causes of deaths. These 
causes include disease, nutrition, contaminated water, education, transportation, 
communication, access to healthcare, and even poor care itself. Infections are one of major 
causes of maternal and child mortality and can be significantly reduced by medical textiles such 
as antimicrobial linens, gowns, and scrubs. The findings of this research will become a major 
part of structured improvement and implementation practices that support the United Nation’s 
Sustainable Development Goals for health.  
 
This article is structured as follows. The next section presents a literature review on medical 
textiles, use of textiles in healthcare, and data visualization in healthcare. Then the research 
method is described. Next, analysis and results are presented. Finally, conclusions and 
directions for future research are discussed. 
 
2. LITERARURE REVIEW 
 
2.1 Medical Textiles and Use of Textile in healthcare 
 
According to a literature, each year about 700 million people are infected by mosquito spread 
disease worldwide resulting about one million deaths [1]. According to UNICEF, everyday over 
1200 children died with malaria transmitted due to the mosquito bite [2].  
 
As per the world Health Organization (WHO), current methods of preventing malaria are 
pesticides spraying, long-lasting insecticidal nets and insecticide-treated clothing or repellents 
for the time people are away from houses or not under nets at the places where malaria vectors 
prefer to bite [3]. Although repellents such as lotions reduce the chance of getting affected by 
malaria, there are limitation in their efficiency. This has required the development of mosquito 
repellent fabrics. A textile fabric with the mosquito protection is one of the radical ways of 
getting away from mosquitoes.  
 
From all of the mosquito bite protection methods, textile protection method acts importance 
because textile materials are considered as third most important fundamental element of life 
after food and shelter for living. Mosquito protective textiles are categorized as insecticide 
including nets, curtains, home textile materials, military uniforms, and etc. It protects the 
humans from the mosquitoes’ bite and thus assuring safety from the mosquito borne diseases 
[4]. 
 
Access to unimproved water and sanitation among children under 5 years old is a serious public 
health problem in many developing countries [5]. Globally, almost a billion people still do not 
have access to improved sources of drinking water, and about 2.5 billion lack improved 
sanitation [6].  
 
Unimproved water and sanitation have been identified as a major cause of diarrhea for children 
in the public health literature, which globally accounts for approximately 1.4 million child 
deaths each year. The majority of these deaths occur in sub-Saharan Africa where nearly half 
the population do not have access to clean water [7]. Drinking clean water is more important 
for vulnerable groups like pregnant women and children under age of 5[8], especially those 
play in the contaminant’s areas [9]. Previous studies have shown that access to clean water and 
sanitation can reduce child diarrhea and consequently reduce child mortality [10-11]. Although 
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most of the water filtrations are from ceramic, textiles can play a major role in water filtration. 
Filtering water of cotton cloth could reduce disease in cholera-plagued countries [13]. 
 
Medical textiles are a major growth subject in technical textiles and can be defined as products 
that can be used outside of body. Medical textiles can be used in a healthcare provider’s practice 
including product like bandages, feminine hygiene products, diapers, or a cast. They can also 
be used in an operating room, such as surgical drapes, gowns, gloves, hairnets, and bedsheets. 
The main aims for medical textiles are to improve health and wellness, maintain comfort and 
hygiene, prevent or treat injury, avoid infection, or assist in rehabilitation [14]. Infections are 
one of major causes of maternal and child mortality and can be significantly reduced by medical 
textiles such as antimicrobial linens, gowns, and scrubs.  
 
2.2 Data Visualization in Healthcare 
 
Although solving the problems and statistical analysis are principal, data visualization will 
certainly play an important role in data analytics. Many years ago, back to the foundations of 
health science, in 1855, Dr. John Snow mapped the cases of a London cholera epidemic, he was 
exploring and discovering what is the cause of cholera [15] (Figure 1). In 1858, Florence 
Nightingale plotted deaths in the Crimean War.  Florence was using graphics to present data to 
convince people of the need for sanitary reforms [16] (Figure 2). 
 

 
Figure 1. John Snow’s 1855 cholera map [15]                    

 

 
Figure 2. Nightingale’s 1858 plot of war deaths [16] 
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Visualization has found increasing use over the last several years, most visualizations have been 
tools for creating meaning from data to help people to see and understand the data. Analytics 
should be fast to create and recently there are many visualization tools specially in data science. 

3. METHOD 
 
We are looking at different causes and solutions by countries and regions, trying to understand 
the solutions and find the best solution, and implement them. The data used was provided by 
the Institute for Health Metrics and Evaluation which is partnered with the University of 
Washington and the Gates Foundation. After the data was requested and delivered, several 
different data analysis tools were used to analyze it including Excel, JMP Pro 13, and Tableau. 
The data given to us can be analyzed either as the total number of deaths or as a rate per 100,000 
live births. We used our data analysis tools to do this by taking advantage of of JMP Pro along 
with the geographic map feature of Tableau. 	
Using JMP Pro and a pareto plot, it can easily be seen which causes account for the most deaths 
both as a rate per capita and total number. It is then important to research which countries have 
the highest and lowest death rates among the most fatal causes of death. By discovering which 
countries and regions are susceptible to different types of disease and fatalities, we will be able 
to look into methodologies and determine which practices are proven to be effective. 	
 
4. RESULTS AND DISCUSSION 
 
Globally, diarrhea and malaria are in top 5 causes of deaths for children under age of 5 since 
1990. Based on our database Figure 3 shows the screen shots of our interactive global map and 
chart visualizing the number of children under age 5 deaths per 100,000 live birth globally aside 
with cause of deaths.  
 

 
Figure 3. Interactive global map and chart visualization for children under age 5 mortality 
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Malaria is the main cause of deaths for children under age 5 in Sierra Leone, Mali, and Nigeria, 
but the number of deaths caused by malaria dropped over 50 percent from 1990 to 2017 (Figure 
4). Diarrhea is the second top cause of the deaths globally, which had a great improved over the 
time, it declined from 77,858 deaths to 19,623 from 1990 to 2016. 
  
We found that the countries with the highest rates of mortality were typically located in the 
African region including: Niger, Sierra Leone, Mali, Nigeria, and Chad. A lot of this can likely 
be attributed to the fact that this has been a war-stricken region for a while now. Other common 
causes of children death in this region aside from diarrhea and malaria include: infections and 
measles disease. 
 
 

 
Figure 4. Comparison of main causes of deaths for children under age of 5 

 
Infections were recognized as one of the main causes of maternal and child mortality. From the 
different cause of deaths, infection was selected and was found that India has a highest number 
of maternal mortality caused by infection, however, based on our database there is a huge 
decline (15,819 to 4,291) in number of maternal deaths caused by infection in India from 1990 
to 2017. 
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Figure 5. Maternal mortality caused by infection 

 
5. CONCLUSION 
 
This research identified different usage of textiles and medical textiles in healthcare in order to 
reduce the maternal and child mortality. An interactive data visualization dashboard by using 
Tableau to show child mortality as well as the reasons for these deaths. The roles textiles and 
medical textiles were identified in reducing mortality in the world. 
 
Malaria was found as one the main cause of deaths for children under age 5 in many countries 
specially African region, but by implementing the different best solutions including using fabric 
protector as insecticide-treated nets the number of deaths caused by malaria dropped over 50 
percent from 1990 to 2017. Diarrhea was another cause of death and based on the data that 
visualized in the map, it was a huge decline since 1990. Using water filtration and providing 
clean and sanitation water mainly in the children playing area was a big implementation solution 
in preventing diarrhea and reducing the number of child deaths. Also using the cotton cloth as 
a filter to clean water helped to provide drinkable water. Infections were recognized as one of 
the main causes of maternal and child mortality. Although in India there is a huge decline in 
number of maternal deaths caused by infection from 1990 to 2017, still India has the highest 
number of maternal mortalities caused by infection. Medical textiles such as antimicrobial 
linens, gowns, and scrubs played significant role in reducing maternal mortality in the world. 
This research can be extended by further analysis of in-depth learning on the best practices to 
find out why some solutions are effective in specific countries and explore if if they can then 
be implemented into other countries’ practices. 
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