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Abstract 
 
 Type 2 diabetes mellitus (T2DM) has emerged as a worldwide epidemic in recent 

years.  Rates of this disease continue to rise annually.  While many countries have 

adequate access to prevent and treat T2DM, developing countries often lack education 

and resources to combat the diabetes epidemic.  This shortcoming results in alarming 

rates of uncontrolled T2DM cases among individuals in developing countries, namely, 

Guatemala.  Additionally, the lack of resources in Guatemala results in a myriad of other 

health disparities beyond T2DM including deficiencies in sanitation and adequate 

nutrition.  This community service project specifically aims to address the 

disproportionate burden of T2DM, sanitation, and malnutrition that affects the patients of 

the Corazon de Amor Health Clinic in Guatemala City, Guatemala.  

 Through communication with staff at Corazon de Amor Health Clinic, the 

research team determined that educational resources regarding sanitation, malnutrition, 

and T2DM were lacking.  Patients were being educated on a case-by-case basis, but 

educational tools were not being displayed or readily distributed to the entire population.  

The research team determined that the clinic waiting room would be an ideal location to 

display malnutrition and sanitation health information considering the high patient traffic 

and abundance of wall space for easy display in this area.  By printing and displaying 

educational posters about malnutrition and sanitation in the busy clinic waiting room, the 

goal of providing preventative health education to the patient population at Corazon de 

Amor Health Clinic was accomplished.  

 To address the need for education on T2DM, the research team adapted bilingual 

material accessed from the National Institute of Diabetes and Digestive and Kidney 
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Diseases (NIDDKD) into PowerPoint format.  The NIDDKD material was then used to 

create a 3-day educational course for current diabetic patients of the clinic.  Additional 

diabetic educational materials were also created and provided to the clinic to be used at 

their discretion in the future.  All materials were proposed and accepted by staff at the 

Corazon de Amor Health Clinic.  Further use of the provided T2DM, sanitation, and 

malnutrition materials will be utilized at the discretion of the clinic staff.  
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Chapter 1: Introduction 

Introduction 

Guatemala’s historical divide as a nation and current healthcare dysfunction 

contribute to the multitude of preventable epidemics plaguing its people.  The 

Guatemalan healthcare system itself is flawed due to the lack of government funding, 

shortage of workers, and barriers to access, specifically in regards to rural populations 

(Avila et al., 2015).  The negative impacts of these factors is best reflected by the two-

fold increase of type 2 diabetes mellitus (T2DM) mortality from 2005-2014 (Pan 

American Health Organization [PAHO], 2014).  With T2DM currently ranked as the 

fourth leading cause of mortality in Guatemala, a lack of preventative treatment and 

education are surely to blame (Bream et al., 2018).  Furthermore, the absence of 

education and preventative treatment surrounding malnourishment and sanitation 

contribute to nearly 50% of children in Guatemala experiencing stunting (World Health 

Organization [WHO], 2018a).  In the following paper, the progression, impact, and 

challenges surrounding T2DM, malnourishment, and sanitation will be emphasized.  

Chapter two will be the basis supporting interventions aimed to increase education and 

preventative care at the Corazon De Amor Health Clinic, La Limonada school, and Santa 

Faz community center in Guatemala. 

Background to the Problem  

 Guatemala’s history has been plagued by suffering, corruption, and civil war.  As 

a result, interpersonal violence has historically been a significant cause of mortality in 

Guatemala.  More recently, however, mortality attributed to interpersonal violence has 

plummeted to an all-time low (PAHO, 2014).  The 2017 mortality rate in Guatemala was 
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significantly lower than the global average, by a staggering 43% (Central Intelligence 

Agency [CIA], 2018a).  Death rates have remained relatively constant since 2005 with an 

average 60,000 deaths per year (PAHO, 2014).  As violence-related deaths continue to 

drastically decrease across the country, a combination of respiratory infections and 

influenza remained the leading cause of death in children (PAHO, 2014).  Furthermore, 

alarming trends suggest that the rate of both T2DM and ischemic heart disease have 

increased by 200% in Guatemala, accounting for approximately 19% of all combined 

deaths in 2014 (PAHO, 2014).  To compound the problem, the World Health 

Organization (WHO) reports that a significant portion of the population is identified as 

having elevated health risk factors such as hypertension, hyperglycemia, obesity, and 

tobacco use (WHO, 2015).  

The persistence of mortality in regards to respiratory infections, T2DM, and other 

preventable illnesses is largely in part due to the dysfunctional and underfunded 

healthcare system.  Public healthcare is free to the people, but often of poor quality and 

without adequate resources.  Private healthcare is usually of better quality than public; 

however, private healthcare is out of reach for many of Guatemala’s poor citizens due to 

cost.  An underfinanced and dysfunctional healthcare system along with other limiting 

factors including language barriers and cultural divide have caused there to be a drastic 

increase in T2DM over the last 15 years, as well as continuing problems with 

malnutrition and sanitation.  

Diabetes mellitus is a growing epidemic in Guatemala.  As of 2014, 12.4% of 

Guatemalans were considered physically inactive, 47.7% were overweight, and 7.5% of 

all Guatemalans met the diabetic diagnosing criteria (WHO, 2016).  Annual trends show 
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that the prevalence of diabetes has increased at a steady rate since 1980, and projections 

estimate that the rate of diabetes will continue to rise unless interventions are made 

(WHO, 2016).  The aforementioned trends and projections are based on the fact that the 

majority of Guatemalans possess multiple diabetic risk factors while simultaneously 

lacking appropriate education for prevention (Flood et al., 2016).  

The diabetes epidemic creates a disproportionately large burden in Guatemala, as 

Guatemalan clinics often lack access to many of the appropriate tools for diagnosing 

diabetes.  Hemoglobin A1C tests, which are typically the gold standard for diabetes 

diagnosis, are extremely uncommon in Guatemalan clinics due to lack of technology and 

their high expense (Flood et al., 2016).  Other basic tools that are often helpful in diabetic 

examinations like tuning forks, ophthalmoscopes, doppler ultrasound machines, and urine 

test strips, are seldom available, leading to increased morbidity and mortality (WHO, 

2016).  Many other barriers to diabetic care exist in Guatemala, including lack of 

transportation, language barriers, and especially lack of appropriate healthcare literacy 

among patients (Esterson, Cary, Piette, Thomas, & Hawkins, 2014).  

Due to these barriers, diabetic complications are more common in Guatemalans 

(Flood et al., 2016).  Common complications include diabetic retinopathy, stroke, limb 

amputation and end-organ damage (WHO, 2016).  As healthcare related technology is 

generally limited in Guatemala, most clinics lack the appropriate resources to treat many 

of these complications, leading to increased diabetic related morbidity and mortality 

(WHO, 2016).  Due to the lack of resources for treatment, the most effective efforts in 

Guatemala focus primarily on prevention of diabetes (Hu, 2011).  One preventative 

measure that is practical and financially feasible is educating children and families on 
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appropriate diet.  The impact of this intervention is two-fold, as it would address the 

T2DM epidemic while also improving malnourishment in children (Dagogo-Jack, 2006).  

 Guatemala possesses the highest rate of malnourishment among all countries 

within the borders of South and Central America (World Bank, 2018).  Malnourishment 

disproportionately burdens the poorest quintile, pregnant women, the indigenous 

population, and young children (World Bank, 2018).  Nearly half of all Guatemalan 

children are negatively impacted by the lack of proper nourishment causing varying 

degrees of temporary and permanent stunting (WHO, 2018a).  Additionally, more than 

33% of women develop anemia during pregnancy due to prolonged iron deficiency 

(Director-General for International Cooperation and Development [European 

Commission], 2015).  The disparity of malnourishment and stunting extends further into 

poverty as the rate of stunting in underprivileged populations is four times greater than 

the top wealth quintile (World Bank, 2018).  Moreover, more than 70% of the 

Guatemalan indigenous population reluctantly bears the burden of undernourishment 

(European Commission, 2015). 

The economic effects of malnourishment in Guatemala have been crippling the 

country at an expense of nearly $10 million dollars daily consequential to extensive 

illness, sick leave, decreased work productivity, and increased primary school failure 

rates (European Commission, 2015).  According to the WHO, the effects of chronic 

undernourishment throughout Guatemala are detrimental to cognitive function, physical 

capacity, educational accomplishment, productivity, income potential, and health (WHO, 

2018a).  According to World Bank, the strain of malnourishment is further exacerbated 
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from frequent diarrheal illness due to the numerous, insufficient water sources, sanitation 

practices, and hygiene methods (World Bank, 2018). 

Access to improved sanitation and water resources has been measured for nearly 

30 years in Guatemala.  Millennium Development Goals (MDGs) were first set for each 

of these metrics 1990.  By 2014, Guatemala had exceeded the target goal of 88.5% for 

access to improved water as 91% of the population met this criteria (World Bank, 

2018).  However, rural departments starkly contrast urban departments in regards to 

improved water access as a mere 61% of rural respondents report access to improved 

water resources (World Bank, 2018).  Meanwhile, Guatemala continues to struggle with 

improving access to sanitation for its people.  

In 2014, just 53% of the Guatemalan population reported access to improved 

sanitation, which was 12.5% short of the MDG of 65.5% (World Bank, 2018).  Urban 

departments in Guatemala exceeded this goal with an average of 81% of respondents 

reporting access to improved sanitation; however, rural departments fell far short with 

just 26% having access to improved sanitation (World Bank, 2018).  Furthermore, just 

19% of extremely poor citizens in Guatemala reported access to improved sanitation 

(World Bank, 2018).  

The water and sanitation disparities facing rural and impoverished populations in 

Guatemala directly contribute to diarrheal diseases, which are the second leading cause of 

death in children.  Additionally, stunting and malnourishment are direct consequences of 

poor water quality and lack of access to sanitation (World Bank, 2018).  The Sustainable 

Development Goals created in 2015 highlight continued efforts to improve access to 
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water and sanitation resources, which should correspond with less diarrheal diseases, 

malnutrition, stunting, and better overall health for the citizens of Guatemala. 

Problem Statement  

 Type 2 diabetes mellitus is a worldwide epidemic that is the fourth leading cause 

of death in Guatemala (Bream, et al., 2018).  This is largely due to a lack of resources 

detailing preventative measures.  Likewise, knowledge deficiencies surrounding 

malnutrition and the importance of sanitation and water resources result in numerous 

preventable diseases and poor health outcomes throughout Guatemala.   

Needs Assessment  

 The partnering organization for this project is Corazon de Amor Health Clinic. 

Literally meaning “Heart of Love”, the non-profit clinic brings healthcare and medicine 

to those living in Zone 3 of Guatemala City.  The clinic was started by Dr. Layla Perez as 

the result of a desire to reach the underserved communities living in and around the city’s 

massive garbage dump.  The mission of Corazon de Amor is to serve the physical and 

spiritual needs of this impoverished community and use healthcare as a way to express 

the love of Christ (A. Bockstahler, personal communication, October 9, 2018).  

 The clinic first opened six years ago.  Since then, two phases of building 

construction have been completed to create a functional two story medical clinic.  

Looking forward, a third phase is in the works to add a third level to the cinderblock 

building (A. Bockstahler, personal communication, October 9, 2018).  The majority of 

those served by the clinic live in extreme poverty.  The community living in and around 

the garbage dump includes about 10,000 children and adults, many of which have 

migrated from rural areas in search of work (A. Bockstahler, personal communication, 
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October 9, 2018).  When families are unsuccessful in finding work in the city, many end 

up in the garbage dump to scavenge for recyclable items, in hopes of surviving.  

 Through communication with an American nurse missionary working closely 

with Dr. Layla at the clinic, several needs of the clinic and the population it serves have 

been identified.  Needs of the population include malnutrition in children and adults, an 

increasing prevalence of type two diabetes and hypertension, lack of prenatal care, and 

lack of sanitation (A. Bockstahler, personal communication, October 9, 2018).  As a 

result, the clinic desires to provide care for these needs.  However, the overwhelming 

number of patients cared for at the Corazon de Amor Health Clinic limits the amount of 

time that can be spent by clinic staff developing preventative education and providing 

preventative care (A. Bockstahler, personal communication, August 29, 2018).  In order 

to serve both the clinic and those it so humbly cares for, three needs have been chosen to 

focus on for this project: malnutrition, diabetes, and sanitation.  

Significance of the Problem as it Relates to the Health Care System  

 Providing quality healthcare for its citizens has been a century-long struggle for 

Guatemala (Avila et al., 2015).  A host of problems including language barriers, lack of 

funds, lack of providers, government corruption, and lack of preventative medicine 

contribute to Guatemala’s healthcare problems as a whole.  The shortage of quality 

healthcare accounts for the ever increasing prevalence of T2DM and other preventable 

diseases (PAHO, 2018).  As a result of the high levels of poverty and under-funding that 

afflict the Guatemalan people and healthcare system, preventative education has emerged 

as the most effective way to combat three of Guatemala’s major healthcare needs: T2DM, 

malnutrition, and sanitation (Avila et al., 2015).  Providing preventative education to the 
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patients of the Corazon de Amor Health Clinic would help to lower rates of T2DM, 

malnutrition, and sanitation-related disease, therefore improving the lives of patients as 

well as lightening the burden of the clinic staff. 

Purpose  

As a result of the current Corazon de Amor Health Clinic needs assessment, the 

project goal is designed to make a progressive impact throughout multiple Guatemalan 

communities in an effort to stifle the growing diabetes mellitus epidemic.  Furthermore, 

the project goal aims to positively influence the community through the reduction of 

widespread childhood and adult malnourishment.  Currently, the Corazon de Amor 

Health Clinic staff lacks the necessary resources to provide adequate preventative 

healthcare to their enormous patient population (A. Bockstahler, personal 

communication, October 9, 2018).  The project aims to support Corazon de Amor Health 

Clinic with enduring health resources and education directed towards reducing diabetes 

mellitus risk factors, cultivating sanitation techniques, and promoting improved nutrition. 

Definition of Terms  

The following terms are defined for the purposes of our study: 

• Child is a young male or female below the age of puberty. 

• Developing country is defined as “a country with little industrial and economic activity 

and where people generally have low incomes” (Cambridge University Press, 2018a). 

• Diabetes mellitus is defined as “a variable disorder of carbohydrate metabolism caused 

by a combination of hereditary and environmental factors and usually characterized by 

inadequate secretion or utilization of insulin, by excessive urine production, by excessive 
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amounts of sugar in the blood and urine, and by thirst, hunger, and loss of weight” 

(Merriam-Webster Incorporated, 2018a). 

• In Guatemala, extremely poor citizens or the extreme poverty line are defined as “the 

amount needed to purchase a basket of food” (World Bank, 2016). 

• Improved drinking water is defined as “A source that, by nature of its construction, 

adequately protects the water from outside contamination, in particular from fecal matter” 

(WHO, 2012a).  

• Improved sanitation is defined as “sanitation facilities that hygienically separate human 

excreta from human contact” (WHO, 2012a).  

• Indigenous is defined as “existing naturally or having always lived in a place; native” 

(Cambridge University Press, 2018b). 

• Malnutrition is defined as “deficiencies, excesses, or imbalances in a person’s intake of 

energy and/or nutrients. The term malnutrition addresses 3 broad groups of conditions: 

undernutrition, which includes wasting (low weight-for-height), stunting (low height-for-

age) and underweight (low weight-for-age)...” (WHO, 2018b). 

• Non-governmental organizations (NGOs) are any volunteer group created by citizens of a 

community to impact local or international individuals (Avila et al., 2015). 

• In Guatemala, poor citizens or the poverty line are defined as having “an income that is 

insufficient to purchase a basic basket of goods and services” (World Bank, 2016). 

• The Programa de Cobertura de Extension or Extension of Coverage Program (PEC) was 

a program created by the Guatemalan government to extend healthcare to underserved 

rural areas (Avila et al., 2015).  
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• Student is defined as a Corazon de Amor Health Clinic patient that attended the diabetes 

training provided by the researchers.   

• Stunting is defined as “the impaired growth and development that children experience 

from poor nutrition, repeated infection, and inadequate psychosocial stimulation. 

Children are defined as stunted if their height-for-age is more than two standard 

deviations below the WHO Child Growth Standards median” (World Health 

Organization, 2018c). 

• Surface water is defined as “natural water that has not penetrated much below the surface 

of the ground : drainage water” (Merriam-Webster Incorporated, 2018b).  

• Type 2 diabetes mellitus (T2DM) is defined as “a common form of diabetes mellitus that 

develops especially in adults and most often in obese individuals and that is characterized 

by hyperglycemia resulting from impaired insulin utilization coupled with the body's 

inability to compensate with increased insulin production” (Merriam-Webster 

Incorporated, 2018c). 

Conclusion  

Guatemala faces many challenges as a low-income developing country, including 

lack of sanitation, severe burden of malnutrition, and a disproportionate diabetes 

epidemic.  Healthcare problems are compounded by various factors: the minimal 

availability of healthcare facilities and employees, absence of medical supplies and 

equipment, and lack of government support for preventative health measures (Avila et al., 

2015).  These three issues are inherently linked and can be addressed and potentially 

eradicated if appropriate education is provided.  This possibility urges the importance of 

implementing preventative health measures, specifically dietary and lifestyle 
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modifications, to address the health disparities that Guatemala faces (Dagogo-Jack, 

2006).  The literature review in chapter two begins with an overview of Guatemala.  The 

geography, cultural background, economy, and history of the country are explained to 

provide better understanding of the current healthcare system and mortality in Guatemala.  

After providing Guatemala’s background, evaluation of some of the healthcare disparities 

facing this country will follow.  Guatemala’s issues with appropriate sanitation, 

malnutrition, and T2DM will be addressed. 
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Chapter 2: Literature Review 

Introduction 

 This literature review aims to highlight the healthcare disparities in Guatemala.  A 

general overview of the country’s background, overall mortality rates, and healthcare 

system are provided in order to give a foundation for the specific disparities described.  A 

more descriptive analysis of type two diabetes mellitus (T2DM), malnutrition, and 

sanitation will illustrate these disparities in further detail.  

Background of Guatemala 

Guatemala, located in Central America, is bordered by El Salvador, Honduras, 

Belize, and Mexico and is surrounded by the Caribbean Sea to the east and Pacific Ocean 

to the west.  Guatemala has a unique geographical landscape consisting of rainforests, 

beaches, volcanos, and beautiful central highlands that separate it from other countries in 

the region (Griffith, Horst, Anderson, & Stansifer, 2018).  While Spanish is the official 

language of Guatemala, 22 indigenous languages with different dialects are spoken 

throughout the country (Pan American Health Organization [PAHO], 2015a).  This 

presents a unique challenge to anyone attempting to reach Guatemalans as a whole.  

Guatemala is made up of incredible ethnic diversity, reflecting both their history of 

Mayan descent and time of Spanish colonial reign. According to World Population 

Review, 41% of Guatemalans qualify as being Ladino, implying descent from both 

indigenous and European backgrounds (World Population Review, 2018).  Eighteen 

percent of those who call Guatemala home are whites of European descent, often 

descendants of those who settled in Guatemala from Spain and Germany (World 

Population Review, 2018).  The indigenous population makes up 40% of Guatemalans; 
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however, this large population suffers from intense marginalization characterized by 

disparities in access to healthcare and quality health outcomes (Avila et al., 2015).  

           Although Guatemala is not the largest Central American country in terms of land, 

it does boast the largest economy (Avila et al., 2015).  Guatemala also has the largest 

population in Central America at 16.58 million people, 49% of which live in rural areas 

(Avila et al., 2015).  In 2016, 36% of Guatemala’s population was under fifteen, while 

those over 65 made up only 5% (PAHO, 2015a).  The literacy rate in Guatemala is 78% 

as a whole, and 94% among those age 15-24, with females having two times greater of a 

chance to be illiterate than their male counterparts (Avila et al., 2015).  This presents 

increased difficulty to those seeking healthcare and health education.  

According to the PAHO, 68% of people in 2014 worked in the informal sector, 

meaning their work was neither taxed nor monitored by any form of government (PAHO, 

2015a).  Of those 68%, the majority worked as subsistence farmers which is 

representative of the nation’s struggle with widespread poverty (PAHO, 2015a). The 

PAHO estimates that 59.3% of people in Guatemala live in poverty, which is defined as 

less than 10,218 quetzals (Guatemala’s national currency) per year, or 1,327 USD 

(PAHO, 2015a).  Of the 59.3% that live in poverty, 13% live in extreme poverty (Avila et 

al., 2015).  As a result of this destitution, many Guatemalans are rapidly migrating to 

urban areas, especially Guatemala City (PAHO, 2015a).  Consequently, Guatemala City 

is unable to provide goods and services to all its citizens, including those living on the 

outer edges of the city (PAHO, 2015a).  

The history of Guatemala has been deeply scarred by political unrest and the 

suffering of its people.  On September 15, 1821 Guatemala gained independence after 



	 21 

three centuries as a Spanish colony (Central Intelligence Agency [CIA], 2018b).  

Following separation from Spain, authoritarian and military rule dominated the political 

scene (Griffith et al., 2018).  In March of 1951, Jacobo Árbenz was elected president of 

Guatemala (Encyclopedia Britannica, 2018).  His political platform focused mostly on 

“agrarian reform”, calling for the reassignment of land back to the local farmers of 

Guatemala (Encyclopedia Britannica, 2018).  Unfortunately, this was intensely opposed 

by one of Guatemala’s greatest landowners, The United Fruit Company, whose unused 

lands Árbenz wish to redistribute (Encyclopedia Britannica, 2018).  The United Fruit 

Company (now Chiquita Brands International) was an American-owned and operated 

corporation that had made a fortune selling bananas grown on Central American soil 

(Livingston, 2013).  The United Fruit Company had several close ties to the US 

government, namely the CIA (Schoultz, 1998, p. 338).  At the same time, tensions 

surrounding communism were running high in the United States and all officials were on 

high alert.  As a result, the United States took a special interest in the happenings of 

Guatemala due to Árbenz’s close ties with the “communist bloc of nations” 

(Encyclopedia Britannica, 2018).  The US Government began a public campaign to 

defeat Arbenz and stop communist advancement in Guatemala (Encyclopedia Britannica, 

2018).  

On the morning of June 18, 1954, as a part of a plan to overthrow Arbenz, the 

CIA covertly dropped paper leaflets in Guatemala City demanding the resignation of the 

president (Moore, 2010).  With tensions high, a 36 year civil war and genocide was 

sparked in which many indigenous Guatemalans suffered tremendously.  Mayan men, 

women, and children would be arbitrarily tortured and killed by the military of those who 
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came into power (PBS News Hour, 2011).  It has been estimated that over 200,000 

Guatemalans lost their lives during the war and more than 1,000,000 became refugees 

(CIA, 2018b).  Of those killed and fully identified, 83% were indigenous Mayans 

(Historical Clarification Commission, 1999).  

As a result of this massive genocide, Mayans today are still struggling to rebuild 

their lives, families, homes, and culture.  Due to the oral nature of Mayan society, the loss 

of such a large fraction of indigenous people has left survivors without basic knowledge 

of their history, culture, language, and herbal medicinal and conventional healthcare 

practices which are passed down from generation to generation (Moffett, 2018).  Since 

the end of the civil war there have been a number of “high-profile scandals” and acts of 

corruption that have damaged the government’s reputation and resulted in a “crisis of 

confidence” among the people of Guatemala (Avila et al., 2015).  

Mortality in Guatemala 

Guatemala is a predominately disadvantaged country where poverty, the 

exploding population, and inadequate health care are inextricably linked.  The world’s 

average death rate in 2017 was estimated at 7.7 deaths per 1,000 citizens (CIA, 2018a). 

Currently, Guatemala sits below the world’s annual mortality average with 4.4 deaths per 

1,000 citizens (CIA, 2018a).  The majority of these deaths are considered preventable or 

treatable with proper access to health care (PAHO, 2015b).  In 2015, Guatemalan males 

were expected to live an average of 70.64 years while females were predicted a longer 

life expectancy of 77.13 years (PAHO, 2015b).  Of the many risk factors impacting 

longevity, cardiovascular disease was found to be influential in reducing life expectancy 

for men and women by approximately three to four years (PAHO, 2015b).  A significant 
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portion of Guatemala’s mortality rate in 2002 was comprised of nearly 16,000 infant 

deaths.  By 2012, the infant casualty rate plummeted by nearly 30% due to a variety of 

factors including increased perinatal healthcare (World Health Organization [WHO], 

2018d).  The decline in infant deaths as a result of asphyxia and trauma during delivery 

can be attributed to the amplified use of skilled health professionals during 51% of all 

births nationwide (WHO, 2015).  

Mortality can be impacted in a number of ways such as non-communicable 

disease, communicable disease, and injury to include homicide, suicide, and accidental 

death.  In 2012, the primary cause of Guatemalan deaths of all age groups and genders 

were initiated by a blend of diseases and violence in the following order of prevalence: 

lower respiratory infections, interpersonal violence, ischemic heart attacks, diabetes 

mellitus, human immunodeficiency virus/autoimmune deficiency, stroke and diarrheal 

disease (WHO, 2015).  Although cardiovascular disease substantially reduces life 

expectancy, the most current data set from 2014 suggests that communicable diseases 

such as influenza and pneumonia respiratory infections remain the deadliest pathologies 

throughout the country (PAHO, 2014).  Death rates produced by both diabetes mellitus 

and ischemic heart disease have drastically increased by two-fold since 2005 and is now 

recognized as the second and third leading cause of death in Guatemala (PAHO, 2014). 

Coinciding data further suggests that a significant increase of non-communicable diseases 

such hypertension, obesity, and tobacco use are contributing factors related to high rates 

rates of diabetes and ischemic heart disease (WHO, 2015).  Death rates triggered by 

interpersonal violence of homicide, suicide, and accidental injuries remains a noteworthy 

issue; however, the mortality rate has plummeted and is at an all-time low since 2005 
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(PAHO, 2014).  Finally, data suggests a direct correlation between a 15% increase in 

sanitation practice and a significant decline in mortality from diarrheal disease 

occurrence among the population between 2012 and 2015 (WHO, 2015).  

Lower respiratory infections accounted for 6,738 deaths in 2014 in Guatemala; 

the most substantial impact despite a 30% decrease in occurrence since 2005 (PAHO, 

2014).  The children of Guatemala carry the vast burden of this disease.  In fact, 17% of 

all child deaths between the ages of one and five are attributed to acute respiratory 

infections (WHO, 2015).  Data suggests that the treatment of childhood pneumonia 

continues to regress as less children receive adequate care.  The WHO reported that a 

mere 59.5% of children who had pneumonia in 2008 were taken to healthcare providers 

for treatment in contrast to the 64.3% who received treatment for pneumonia in 2002 

(WHO, 2018d). 

Healthcare System  

Currently in Guatemala, the healthcare sector is separated into two divisions: the 

public and the private sector.  The public sector consists of national hospitals which 

provide free care, but these facilities often lack adequate staffing and essential supplies 

(A. Bockstahler, personal communication, October 9, 2018).  For example, a patient may 

wait for hours to be seen, but the hospital is without the proper medications or supplies. 

The patient or family member must then go buy what is needed from the pharmacy and 

return to the hospital.  Even then, the doctor may not be well-trained, leading to poor 

health outcomes (A. Bockstahler, personal communication, October 2018).  The private 

sector, on the other hand, is usually staffed with well-trained doctors and nurses and has 

access to a wider variety of supplies and medicines (A. Bockstahler, personal 
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communication, October 9, 2018).  Most private clinics require payment for their 

services, meaning that most people cannot afford to be seen in a private hospital. 

Unfortunately, the private sector of healthcare in Guatemala is not government regulated; 

therefore, anyone can open up a hospital, causing substantially poor health outcomes (A. 

Bockstahler, personal communication, October 9, 2018).  

Overall, the healthcare system of Guatemala has been marked by dysfunction for 

many years.  According to the United States Agency for International Development 

(USAID), four main issues exist within the Guatemalan healthcare system: (1) limited 

access to care, (2) cessation of the Extension of Coverage Program (PEC), (3) incomplete 

care in rural clinics and lack of referral system, and (4) the absence of essential medical 

supplies and equipment (Avila et al., 2015).  Each of these problems is exacerbated by an 

already broken and under-funded governmental system that struggles to meet the medical 

needs of its citizens (Avila et al., 2015).  

           It comes at no surprise that diminished access to care is concentrated in rural 

areas.  While a shortage of rural healthcare workers exists, the healthcare system in rural 

Guatemala faces many additional obstacles.  Rural areas are dominated by dense 

populations of indigenous people working in the informal sector (Avila et al., 2015).  

Each indigenous group may speak the same native language; however, varying dialects 

make each language unique (PAHO, 2015a).  Healthcare providers in Guatemala often 

face language barriers despite being fluent in Spanish, the national language.  Therefore, 

even if a clinic in a rural area exists, indigenous people are marginalized by an absence of 

providers speaking in their own language (Avila et al., 2015).   
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           Guatemala is also plagued with an extreme shortage of healthcare workers.  

According to USAID, urban areas have 25.6 health care workers per 10,000 citizens 

(Avila et al., 2015).  Comparatively, rural areas have 3 healthcare workers per 10,000 

citizens (Avila et al., 2015).  This problem is caused by temporary hiring systems, high 

rates of staff turnover, corruption within the hiring system, and high drop-out rates 

among those in school for healthcare related occupations (Avila et al., 2015).  The 

USAID recommends 2.8 nurses per physician; however, Guatemala has only 0.66 nurses 

per physician (Avila et al., 2015).  This not only decreases access to care, but vastly 

limits the amount of impact one doctor can have in Guatemala.  

           The second reason that healthcare in Guatemala is struggling to meet the needs of 

its people is the recent termination of the PEC.  As legislated by the Constitution of 1985, 

universal healthcare for all Guatemalans is a requirement by the government (Avila et al., 

2015).  In order to carry out this vision, in 1997, arrangements were made with many 

non-governmental organizations (NGOs) in Guatemala to provide primary healthcare to 

those in need, namely those living in rural areas (Avila et al., 2015).  This was the 

creation of the Extension of Coverage Program (Programa de Extension de Cobertura, 

[PEC]) (Avila et al., 2015).  Over the first two years, the program thrived and expanded, 

extending care to 3.5 million people and helping to provide care to 76.8% of the 

population that was previously uncared for (Avila et al., 2015).  By 2012, the program 

had grown to provide care for 4.3 million Guatemalans (Avila et al., 2015).  

Unfortunately, the PEC was not always supported or nurtured by every 

governmental administration; therefore, the PEC was “highly dependent on the whims of 

the current administration” (Llanque, 2015, p. 7).  As a result of this lack of support, the 
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PEC experienced shortages in the supplies and finances needed to succeed.  The USAID 

points out that government-appointed leaders of the Ministry of Health and Social 

Assistance (MSPAS), the department that oversaw the PEC, are often under-qualified, 

highly rotated, and have different goals for healthcare in Guatemala (Avila et al., 

2015).  For several reasons, those receiving and providing care in Guatemala were not 

pleased with the PEC.  Displeased individuals thought that the PEC was discriminatory 

against those it served because the quality of care was less than what was provided by 

MSPAS Level 1 centers (Avila et al., 2015).  In a paper exploring the PEC and its 

successes and shortcomings, the author stated that NGO staff often complained of unfair 

fines for minor paperwork discrepancies instead of being recognized for providing 

quality care or meeting healthcare goals (Llanque, 2015).  Another characteristic of the 

PEC program that caused misalignment in values and goals of the MSPAS and NGOs 

was where their focuses were placed.  While MSPAS was concerned with bureaucracy 

and paperwork, the NGOs desired to focus more on the development and engagement of 

the community (Llanque, 2015).  

           Opposition to the PEC continued to grow and by 2013 the Legislative Decree 13-

2013 was passed (Llanque, 2015).  This law “prohibited the State from outsourcing the 

delivery of [healthcare] services to nonprofit organizations, international organizations, 

or associations” (Avila et al., 2015, p. 21).  This law was originally put in place as the 

start to a three-year phase-out of the PEC; however, in 2014 a decision was made to cut 

off all financial support to NGOs as well as terminate any existing contracts for PEC-

related services (Avila et al., 2015).   
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           As a result of the end of the PEC many rural Guatemalans were immediately left 

without access to healthcare of any kind (Avila et al., 2015).  Childhood immunizations 

rates were one of the areas most devastated (Llanque, 2015).  Within the first few 

months, the immunization rate dropped below herd immunity, something that the PEC 

had worked so hard to achieve (Llanque, 2015).  Clinics also lost their access to oxytocin, 

which not only lead to their inability to perform high-quality deliveries, but also left them 

without means to treat the number one cause of maternal death in Guatemala, postpartum 

hemorrhage (Llanque, 2015).  

           Although Guatemala boasts the largest economy in Central America, the 

government has often struggled to adequately finance its entities, namely healthcare.  As 

a result, healthcare in Guatemala suffers due to a lack of medical resources and supplies.  

Guatemala spends the least amount of their governmental resources per capita on health 

than any other country in the region (Avila et al., 2015).  In 2015, the Guatemalan 

government spend $176 PPP per capita on healthcare, while surrounding countries spent 

$436 PPP (Avila et al., 2015).  For some perspective, in 2015 the United States spent 

roughly $9500 PPP per capita on healthcare (Organization for Economic Co-operation 

and Development, 2017).  Unfortunately, governmental corruption and lack of financial 

management has led to inefficiency at all levels (Avila et al., 2015).  The USAID has 

“legitimate concerns about the health sector’s ability to account for how funds are spent”, 

leading to public opposition against increased funding of healthcare (Avila et al., 2015, p. 

7).  The healthcare budget is often 40% below what is requested leading to an inadequate 

supply of medicine and other vital medical supplies (Avila et al., 2015).  
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           Lack of access to healthcare in both rural and urban areas results in reduced 

implementation of preventative care measures including birth control, health screenings, 

and general health education (Avila et al., 2015).  Of the few that do seek preventative 

care, the majority are from the private sector (Avila et al., 2015).  This is because of the 

quality of care generally provided in these facilities as well as the ownership of health 

that accompanies having to pay for the healthcare you receive.  As noncommunicable 

disease, maternal death rates, and infectious disease rates are at incredibly high levels in 

Guatemala, healthcare providers must begin to integrate preventative medicine into 

practice, especially in the private sector (Avila et al., 2015).  

Diabetes 

Overview. 

Diabetes mellitus is a chronic disease in which the body’s ability to respond to or 

produce insulin is affected, resulting in an elevated blood glucose level.  Diabetes, when 

diagnosed, is defined as a fasting plasma glucose of 7.0mmol/l (126mg/dl) or greater 

(WHO, 2012b).  Two different types of diabetes exist: diabetes types 1 and 2. Type 1 

diabetes is much less prevalent, accounting for less than 10% of all cases.  This diabetes 

is due to insulin deficiency, and it typically manifests early in life (Dagogo-Jack, 2006).   

Alternately, T2DM is a condition that occurs when the body is unable to process and 

utilize the insulin that it produces.  Thus, T2DM is not due to insulin deficiency, but 

ineffective utilization of the insulin in the body (WHO, 2016).  Type 2 diabetes mellitus 

accounts for the vast majority of diabetes cases (>90%), making this disease the primary 

contributor to the worldwide diabetes epidemic (Dagogo-Jack, 2006).  
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According to the WHO, approximately 422 million adults were living with 

diabetes worldwide in 2014, quadrupling the rate over the last four decades.  The 

prevalence is increasing most rapidly in low and middle income countries (WHO, 2016). 

In fact, 80% of diabetics live in countries labeled low income or middle income (Chary, 

Grenier, Bowers, & Rohloff, 2012).  Globally, diabetes accounted for $376 billion in 

health expenditures, 12% of total health expenditures, in 2010 (Hu, 2011).  An estimated 

$490 billion will be spent on diabetes in 2030 if current trends in diabetes rates 

continue.  The significant cost is a large threat to developing countries, as financial 

burdens of this capacity are capable of depleting a developing country’s economy (Hu, 

2011). 

According to Hu (2011), T2DM was previously found primarily in developed 

countries, but it has since expanded to affect every country in the world.  Additionally, 

T2DM was formerly seen in only adult populations, but the average age continues to 

decrease over time, now including pediatric populations (Hu, 2011).  Records confirm 

increasing prevalence of T2DM in all countries worldwide, but this increased rate is most 

drastic in developing countries (Flood et al., 2016).  Projectional studies estimate that 

T2DM cases from 1995-2025 will increase by 42% in developed countries (51 million to 

72 million cases), while increasing by 170% in developing countries (84 million to 228 

million cases) (Dagogo-Jack, 2006).  

The typical individual with T2DM in developing countries differs from that in 

developed countries.  In developed countries, men are affected more than women, and 

peak age at the time of diagnosis is over 65 years.  However, in developing countries, the 

gender prevalence is reversed, as women are more commonly inflicted.  Additionally, 
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peak age at diagnosis for T2DM in developing countries is 45-64 years (Misra, Singhal, 

& Khurana, 2010).  Due to the fact that individuals in developing countries acquire 

T2DM at a much younger age, this is predicted to have a severe economic impact 

(Dagogo-Jack, 2006).  As many individuals are in the middle of a working/professional 

career between ages 45-64 years, the increasing prevalence of diabetes in these 

populations will hinder the amount of work-eligible individuals, resulting in a financial 

detriment to that economy (Dagogo-Jack, 2006). 

In Guatemala, diabetes is currently the fourth leading cause of death (Bream, et 

al., 2018).  A study conducted in 2012 estimated Guatemala City to have an overall 

diabetic prevalence of 8.4% (Chary, Grenier, Bowers, & Rohloff, 2012).  Another study 

estimated pre-diabetes rates in Guatemala City to be approximately 28.2%, suggesting 

that diabetes will be of epidemic proportion in Guatemala in the near future if 

interventions fail to take place (Bream, et al., 2018). 

Risk Factors. 

Worldwide, diabetes prevalence is increasing due to a number of factors: 

population growth, urbanization, weight gain, aging, and sedentary lifestyle among others 

(Wild, Roglic, Green, Sicree, & King, 2004).  Specifically, obesity and lack of physical 

activity are two major risk factors that predispose an individual to develop T2DM, as 

both of these risk factors have been proven to promote insulin resistance by the body 

(Dagogo-Jack, 2006).  

Many developing countries have recently experienced economic development, 

westernization, and globalization, leading to a change in food and nutrition sources.  New 

diets include higher consumption of carbohydrates, trans-fats, red meat, and fast food 
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options while decreasing fiber intake.  Dietary shifts like this contribute to weight gain, 

increased obesity, and ultimately increased T2DM (Hu, 2011).  Over the last three 

decades, Guatemalans have experienced a steady increase in mean Body Mass Index 

(BMI).  Corresponding to the increase in BMI, the prevalence of diabetes has increased 

from 8.9% to 11.5% in men and 8.0% to 14.0% in women (Chary, Grenier, Bowers, & 

Rohloff, 2012).  Various epidemiological studies have also connected decreased physical 

activity to higher risk of diabetes.  Specifically, two hours daily of a sedentary activity 

translates to a 14% increased risk in acquiring diabetes (Hu, 2011). 

Lack of adequate nutrition in childhood has also been shown to increase the risk 

of acquiring T2DM (WHO, 2016).  For instance, corn tortillas are an abundant and 

inexpensive staple of Guatemalan diet; however, these tortillas are not highly nutritious. 

The families who use tortillas as a staple of their diets are predisposing their children to 

nutritional deficits and thus, diabetes, from a young age.  Numerous Guatemalans have 

limited dieting options due to financial barriers and are often left eating food that lacks 

nutrition, increasing the risk of T2DM (Chary, Grenier, Bowers, & Rohloff, 2012).  

Another risk factor for diabetes is cigarette smoking.  One meta-analysis study 

showed that people who currently smoke have a 45% increased risk of diabetes when 

compared to nonsmokers (Hu, 2011).  Many individuals in developing countries are 

everyday smokers, making them predisposed to developing diabetes.  According to 

Barcelo, et al. (2011), a study of 1,397 adults in Guatemala City in 2011 showed a close 

correlation between smoking and diabetes.  Of those interviewed, almost 20% reported to 

have smoked for many years, beginning on average at age 17.  Of the smokers, 36.6% 
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were confirmed to have diabetes, compared to less than 8% diabetes prevalence among 

the non-smokers interviewed (Barcelo, et al., 2011).  

Prevention.  

Lifestyle and diet modifications, if implemented appropriately, have proven to be 

effective in preventing the majority of T2DM cases worldwide (Hu, 2011).  Several 

large-scale studies have shown that prevention focused on increasing physical activity, 

decreasing caloric intake, and promoting weight loss when necessary has been more 

effective than pharmaceutical options in developing countries (Hu, 2011; Dagogo-Jack, 

2006).  Lifestyle changes are relatively low cost and able to be implemented locally, 

whereas preventative medications require importation and are often too expensive for the 

local populations.  Thus, diet and lifestyle modifications are the prevention options of 

choice (Dagogo-Jack, 2006).  

One study showed that 2 hours of light physical activity daily correlated to 12% 

reduction in diabetes risk.  Engaging in a moderate physical activity for 1 hour daily 

correlated to 34% decreased risk of diabetes (Hu, 2011).  The Diabetes Prevention 

Program (DPP) also conducted a study that focused on subjects with impaired glucose 

tolerance.  Participants were encouraged to lose at least 7% of their body weight by 

eating 500-700 fewer calories per day and completing at least 150 minutes of moderate 

intensity activity weekly.  After 2.8 years, incidence of diabetes in these individuals was 

reduced by 58% when compared to a placebo group.  Changes to activity and diet not 

only prevented progression to diabetes, but it actually improved glucose tolerance in a 

large percentage of the subjects being studied.  Results were consistent through all ages, 

genders, and cultural subgroups.  Diabetes prevention is crucial in developing countries 
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especially, as most individuals are unable to afford the appropriate treatments once 

diagnosed (Dagogo-Jack, 2006).  Thus, if these trials are translated to public health 

practice and clinical recommendations, diabetes can be effectively prevented, 

diminishing the rate of diabetes worldwide.  

Barriers to care.  

Many barriers exist in regard to effective diabetes treatment in Guatemala, 

including linguistic barriers, lack of physicians, high pharmaceutical costs, and lack of 

appropriate diagnostic materials.  Additionally, many diabetic patients live far from a 

clinic, lacking appropriate means for transportation to and from appointments.  Other 

complications include a low patient literacy rate as well as lack of ability to recognize 

signs and symptoms, leading to late presentation to the clinic and increase in disease 

related complications (Flood et al., 2016). 

In a study conducted with indigenous Guatemalan diabetics, most of the 

interviewed individuals reported that the main barrier to effective diabetes treatment is 

the cost of medications, as effective treatment costs thousands of quetzales.  In fact, as a 

single vial of insulin costs approximately 250 quetzales, which equates to 4 days salary 

for these individuals at legal minimum wage rates (Chary, Grenier, Bowers, & Rohloff, 

2012).  The high expense of medical follow up often results in patient withdrawal from 

care, making treatment much less effective in these individuals (Flood et al., 2016). 

Medical consultations in Guatemala are similarly expensive and difficult to 

acquire due to lack of adequate staff, technology, and medication (Chary, Grenier, 

Bowers, & Rohloff, 2012).  In contrast to western nations who have abundant access to 

physicians highly specialized in endocrinology, most low and middle income countries 
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lack access to even general practitioners (Esterson, Carey, Piette, Thomas, & Hawkins, 

2014).  Developing countries continue to lack access to pharmaceuticals including oral 

medications and injectable insulin.  This barrier creates a substantial difficulty in treating 

patients effectively, leading to a higher rate of uncontrolled diabetes and complications. 

One study showed that the oral diabetes medication Metformin was only available in 

45% of public health care facilities in low income countries.  Additionally, insulin, which 

is available in 96% of clinics in high-income countries, is only available in 23% of clinics 

in low income countries (WHO, 2016).  

Another barrier is the difficulty to appropriately diagnose and monitor patients 

with diabetes in Guatemala, as Hemoglobin A1c (HbA1c) tests are less common in 

Guatemala due to their high expense and unavailability in many clinics (Flood et al., 

2016).  In fact, over 65% of low income countries lack the basic technology required to 

diagnose and manage diabetes (WHO, 2016).  Many individuals also struggle with 

finding transportation to their appointments, leading to missed appointments and lack of 

appropriate follow up care.  Language barriers also present a large obstacle in treating 

diabetes.  A large majority of Guatemalans with diabetes have strong preference for the 

Mayan/indigenous language over Spanish.  This makes communication and education 

difficult for providers who do not speak the same language as their patients (Flood et al., 

2016). 

Lack of adequate health literacy is another major barrier to diabetes care in 

Guatemala.  Many patients in developing countries are unaware of the signs and 

symptoms of diabetes; thus, patients are less likely to present to the clinic until later in 

the course of their illness, adding to the complicated nature of their diabetes (Esterson, 
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Carey, Piette, Thomas, & Hawkins, 2014).  When Guatemalans with diabetes were 

questioned about the importance of dietary changes to address their disease, one study 

showed that 30% of respondents believed no dietary changes were necessary.  Many 

Guatemalans were also unaware of the chronic nature of the disease or possible end-

organ complications, falsely attributing the cause of their diabetes to acute stress or fear 

(Chary, Grenier, Bowers, & Rohloff, 2012).  The benefit of insulin is not fully 

understood in Guatemala either, as many individuals have expressed fear towards use the 

drug based on a number of misconceptions (Flood et al., 2016).  

Complications. 

The majority of hospitals and clinics in developing countries are ill equipped in 

their ability to monitor a patient’s HbA1c, leading to poor glycemic control and 

inevitably resulting in uncontrolled diabetes (Dagogo-Jack, 2006).  When diabetes is 

uncontrolled, various complications including diabetic retinopathy, stroke, and limb 

amputation are likely to occur (WHO, 2016).  Studies of diabetic patients in Guatemalan 

clinics have shown higher than average rates of poor glycemic control as well as frequent 

end-organ related complications (Flood et al., 2016).  

Diabetes is the most common cause of lower limb amputations unrelated to 

trauma.  Diabetics are 10 to 20 times more likely to undergo a lower extremity 

amputation, and the risk of a diabetic developing a foot ulcer over a lifetime is 15% 

(WHO, 2012b).  Thus, a diabetic patient in a low resource setting should be educated on 

appropriate foot hygiene including nail trimming, use of shoes, and treatment of lesions 

and calluses (WHO, 2012b).  Retinopathy from diabetes is one of the largest causes of 

vision loss worldwide.  This complication is substantially more common in developing 
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countries due to infrequency of follow up care.  Current worldwide recommendations 

state that diabetics should have their eyes checked at a minimum of every two years, but 

this does not happen for many diabetic patients in developing countries, leading to vision 

loss (WHO, 2012b).  Cardiovascular disease is two to three times more likely in 

diabetics, and over 80% of end-stage kidney disease is attributed to diabetes and/or 

hypertension (WHO, 2016).  

In severe situations, death can result from diabetes complications.  Diabetes was 

the eighth leading cause of death in 2012, causing 1.5 million deaths worldwide.  

Additionally, 43% of all deaths related to elevated blood glucose take place before the 

age of 70 (WHO, 2016).  Worldwide deaths due to diabetes are predicted to double in the 

next decade (Chary, Grenier, Bowers, & Rohloff, 2012).  Furthermore, projections 

estimate that by the year 2020, 70% of diabetes-related deaths will be occurring in 

developing countries (Misra, Singhal, & Khurana, 2010).  A disproportionate rate of 

premature mortality due to diabetes is observed in low and medium income countries, 

and this can be directly attributed to lack of access to appropriate treatment for diabetes 

after diagnosis (Flood et al., 2016).  

Management. 

The goal in treating diabetes is to lower plasma glucose.  By lowering plasma 

glucose to be near or below the diagnosing criteria of 7.0mmol/l, the risk of diabetic 

complications, specifically microvascular and organ injury, diminishes (WHO, 2012b).  

Diabetes is especially difficult to treat in developing countries due to a number of factors.  

Medication is difficult to acquire due to its high price.  If obtained, the medication needs 

to be stored at proper temperature, and this task is challenging for individuals in 
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developing countries.  Home glucose monitoring is also difficult to acquire, and patient 

education is limited, making proper use less likely.  Additionally, many clinic follow-ups 

are required for appropriate monitoring.  With limited transportation options, a large 

number of individuals have difficulty returning for regular follow-up appointments 

(Dagogo-Jack, 2006).  

Type 2 diabetics with no contraindications of renal insufficiency, liver disease, or 

hypoxia are typically prescribed Metformin as a first line hypoglycemic.  Metformin has 

been shown to lower HbA1c levels by at least 1 mmol/l when compared to using dieting 

alone as treatment (WHO, 2012b).  If a patient has a contraindication or lack of response 

to Metformin, sulfonylureas are recommended as an alternate first line treatment of 

T2DM.  Compared to Metformin, sulfonylureas have a similar effect in lowering HbA1c 

(WHO, 2012b).  

Although pharmaceuticals are effective in lowering HbA1c, the effect diminishes 

if medications are discontinued (WHO, 2016).  Guatemalans with limited income 

frequently discontinue and then resume medications, dependent upon financial 

availability.  Considering their inconsistent medication use, effective interventions for 

diabetes in developing countries include methods identical to the recommendations for 

diabetes prevention: diet and physical activity modifications.  These intervention methods 

are both low cost and low risk to the patient, making them especially favorable in the 

developing world (Wild, Roglic, Green, Sicree, & King, 2004).  

Other methods of effective diabetes treatment in Guatemala have included free 

and reduced price appointments with reimbursement for transportation expenses.  

Additionally, as physicians are sparse in Guatemala, native Mayan nurses have been 
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effectively utilized in some studied clinics to care for diabetics while addressing the 

language barrier.  Indigenous nurses are able to spend more time educating and caring for 

a patient than a physician, and their schedule also promotes more frequent follow up 

appointments.  These factors collectively lead to improvements in patient care and 

education (Flood et al., 2016).  The results of this study show that favorable outcomes to 

treatment of diabetes are possible in developing countries.  

Malnutrition 

The magnitude of chronic malnutrition has plagued Guatemala for many years 

and it appears that the encumbrance will continue to linger throughout the country for 

many decades to come.  The chronic malnutrition rate in Guatemala surpassed all South 

and Central American countries (World Bank, 2018).  In comparison to the world, only 

five countries including the Republic of Yemen, Eritrea, Burundi, and Papua New Guinea 

possessed greater burdens of malnourishment per capita than Guatemala (World Bank, 

2018).  Specific to Guatemala, stunting, undernutrition, and wasting are subsets of 

malnourishment that disproportionately evoke large disparities among the various 

ethnicities, age groups, genders, and geographical populations throughout the country.  

Children under the age of three years old, pregnant women, indigenous populations, and 

the poorest citizens carried the largest burden of malnutrition (World Bank, 2018).    

Throughout all disparities, young Guatemalan children carried the vast majority 

of the burden.  Suggestive of a 2015 report, the World Health Organization asserted that 

nearly half of the entire child population suffered from malnourishment due to stunting 

and iron deficiency (WHO, 2018a).  The degree of stunting seen throughout children 

appeared to be increasingly elevated proportional to age.  Anthropometric measurements 
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of various children under the age of five demonstrated that nearly 48% were stunted 

(WHO, 2018a).  Furthermore, children who were less than two years old were exposed to 

an astonishing 54% chance of becoming stunted (World Bank, 2018).  Anemia due to 

iron deficiency often coexists with the aforementioned stunting when nutritional intake is 

inadequate.  Consequently, more than one third of pregnant women were iron deficient 

throughout pregnancy which directly amplified deficiencies among nearly 50% of 

children (Directorate-General for International Cooperation and Development [European 

Commission], 2015). 

The threat of malnutrition extends well beyond children and pregnant women due 

to a disparity in adequate nutritional distribution among the different wealth quintiles.  

The disparity is evident as nearly 66% of the poorest quintile were stunted in comparison 

to a lower 17% stunting rate among the wealthiest citizens (World Bank, 2018).  The 

significant gap in disparity decreased by 5% from 2008 to 2014; however, the results 

were uncharacteristic.  The stunting marginally receded among the poor population while 

the wealthiest population experienced an increase in occurrence, thus narrowing the 

overall stunting disparity within the wealth quintiles (World Bank, 2018).  

 Many resources analyze stunting in Guatemala through other significant 

disparities such as those among the indigenous and non-indigenous populations.  The 

indigenous populace has maintained the vast majority of the malnourishment burden in 

the country.  For example, in 2008, nearly 70% of all indigenous Guatemalan natives had 

the largest, disproportionate stunting burden (European Commission, 2015).  Similarly, 

the number of stunted indigenous children was nearly double in quantity than stunted 

non-native Guatemalans (World Bank, 2018).  The most recent data from 2009 suggested 
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that malnutrition rates have dropped by approximately 7% on average throughout the 

indigenous people and approximately 4% with non-indigenous citizens (World Bank, 

2018).  

 Stunting, undernutrition, and wasting subsequent of malnourishment is directly 

linked to both the quality and quantity of health services, clean water through adequate 

infrastructure, appropriate sanitation practices, healthy pregnancy in young women, crop 

yield, poverty, and productivity rates.  The expense of undernutrition in Guatemala is 

substantial costing the country more than $8 million per day in lost economic growth due 

to illness, long term hospitalization, decreased productivity in critical jobs, and lack of 

progression in primary school (European Commission, 2015).  

Proper nutrition during fetal development and the first 1,000 days of birth is vital 

in the prevention of irreversible functional deficits later in life (WHO, 2018a).  

Permanent consequences of chronic malnutrition include poor cognitive and physical 

abilities, a degraded immune system, reduced educational achievement, low adult 

income, decreased productivity rates, increased risk of nutritional related disease, 

impaired health during pregnancy, and an increased rate of death (WHO, 2018a).  

Importantly, a chronically stunted child who surpasses the age of three without nutritional 

intervention will remain stunted throughout adulthood regardless of improved nutritional 

value later in life (World Bank, 2018).  Furthermore, excessive feeding beyond the age of 

three does not compensate for previous malnutrition.  Instead, over feeding contributes to 

obesity with no reversal of diminished growth-height standards (World Bank, 2018).  The 

European Commission supports the aforementioned claim while advising that providing 

overnutrition to stunted individuals in an effort to reverse stunting ultimately leads to 
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obesity later in life with associated chronic diseases such as T2DM (European 

Commission, 2015).  Consistent with the increased burdens of stunting among the 

indigenous population, obesity among the same indigenous women has doubled 

(European Commission, 2015).  Although the occurrence of obesity and overweight 

women has doubled over the last 30 years, there has been minimal relief of burden since 

2000 (WHO, 2018a). 

Supporting statistics demonstrated that Guatemala’s malnutrition rate can be 

directly linked to the country’s water supply systems, sanitation practices, and personal 

hygiene (World Bank, 2018).  Recent improvements in sanitation and water 

infrastructures, although minimal, have had a positive impact on stunting.  Accordingly, 

the increased use of toilets and the use of improved water infrastructures has significantly 

decreased diarrheal disease and poor gastrointestinal absorption (World Bank, 2018).  In 

fact, the greatest combined factor contributing towards a decrease in malnutrition is 

through improved healthcare access coupled with increased sanitation methods (World 

Bank, 2018).  Unfortunately, additional progress is stifled as only 56% of younger 

children received oral rehydration therapy during severe bouts of diarrhea to prevent 

additional malnourishment (WHO, 2018a). 

The Guatemalan government established new policy to minimize malnourishment 

by 10% under the leverage of the 2012 Zero Hunger Pact and the World Health 

Assembly’s established 2025 goals (European Commission, 2015).  The standing 2012 

Hunger Pact provides government oversight and accountability on funding, food 

securities, nutrition distribution, and improved healthcare.  Despite a robust economy by 

regional standards, the Guatemalan government recognizes that its progress is not on 
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pace with eradicating hunger within the near future.  At the current progression rate of 

1% improvement per year, the European Commission suggests that it will take the 

Guatemalan government more than 40 years to eliminate stunting within the confines of 

their country (European Commission, 2015).  Accordingly, the European Union has 

established three strategic priorities aimed at improving nutrition throughout the region 

through a variety of supporting methods.  Specific objectives include: fostering political 

commitment, focusing on nutritional deficiencies for children within their first 1,000 days 

of life, increasing and prioritizing health coverage for postpartum women and children, 

and boosting small scale farming in indigenous populations with financial support of 21 

million euro (European Commission, 2015).  Additionally, these strategies include the 

development of policy to support strength through knowledge, establish remedies, modify 

resource allocation, and continued assessments (European Commission, 2015).  

Sanitation 

Currently ranking as the second poorest country in Latin America with poverty 

rates that are continually rising, Guatemala is plagued with national challenges in regards 

to sanitation and access to water (World Bank, 2018).  In 1990, the United Nations 

established Millennium Development Goals (MDGs), and for over 30 years Guatemala 

has been working to improve both sanitation and access to water for their people (WHO, 

2018e).  The MDGs define access to water as having a water source that is accessible 

within a 30-minute round trip (World Bank, 2018).  When MDGs were created, 77% of 

the Guatemalan population had access to improved water while 31% had access to 

improved sanitation (World Bank, 2018).  The 2015 target goal of 88.5% for improved 

water usage was exceeded and reached 91% by 2014; however, the target goal for access 
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to improved sanitation was not met (World Bank, 2018).  Just 53% of the population had 

achieved access to improved sanitation by 2014, which was 12.5% short of the target goal 

(World Bank, 2018).  The sanitation goal was not met and lags considerably behind 

access to improved water largely because of rural sectors in Guatemala.  In 2015, a new 

set of goals, called the Sustainable Development Goals (SDGs), were created to establish 

new benchmarks for access to improved water and sanitation facilities (World Bank, 

2018).  In order to achieve the new SDGs, Guatemala must emphasize how essential 

access to improved sanitation and drinking water is for the health of its people.  By doing 

so, Guatemala will overcome many national health burdens that currently weigh heavy on 

their country.  

 While the percentage of the Guatemalan population with access to improved 

drinking water increased to 87% within 10 years of MDGs, it only grew another 4% over 

the next 14 years (World Bank, 2018).  Guatemalan citizens who are considered 

extremely impoverished have the least access to improved drinking water at 85% (World 

Bank, 2018).  However, access to improved water resources for these impoverished 

populations actually rose close to 12% from 2000 to 2014 when others’ access to 

improved water nearly remained at a standstill (World Bank, 2018).  A majority of the 

Guatemalan population (75%) has their water piped directly to their house; however, this 

number has remained stagnant since 2006 and rural populations (61%) are lagging far 

behind their urban counterparts (88%) (World Bank, 2018).  Out of Guatemala’s 22 

departments, 12 are below the average of 75% with piped water to their household 

(World Bank, 2018).  Similarly, 12/22 departments also exceed national averages in 

terms of a shared water source and the use of surface water (World Bank, 2018).  The 
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lack of piped drinking water to rural households is one of the main reasons that three out 

of Guatemala’s five most rural departments were below the MDGs in 2014 (World Bank, 

2018).  While Guatemala fell short of achieving improved water MDGs throughout all of 

its departments, substantial gains were nonetheless made as seven out of the ten most 

impoverished departments improved their access to water by at least 10% (World Bank, 

2018).  Additionally, Guatemala has the freshwater resources to exceed the demand of 

improved drinking water for its people (World Bank, 2018).  If Guatemala is able to 

utilize its resources effectively and emphasizes increased access to improved drinking 

water for impoverished and rural populations, Guatemala could surpass SDGs by 2030 

(World Bank, 2018).  Sanitation, on the other hand, is much further out of reach and will 

require a greater amount of work.  

 Access to improved sanitation has increased from 39% in 2000 to 53% in 2014; 

however, almost half of the population continues to lack access (World Bank, 

2018).  Guatemala fell considerably short of the MDG for sanitation, which was 65.5% 

(World Bank, 2018).  Furthermore, nine of Guatemala’s 22 departments fall below the 

national average of access to sanitation (World Bank, 2018).  Of those with improved 

access to sanitation, 38% use a toilet or facility that flushes to a sewer (World Bank, 

2018).  Those without access to improved sanitation commonly use latrines (41%) and 

defecate outdoors (5%) (World Bank, 2018).  Improvements in sanitation have decreased 

the prevalence of outdoor defecation and latrine usage in most departments; however, 

outdoor defecation continues to be rampant and is as high as 30.4% in the Chiquimula 

department (World Bank, 2018).  Inadequate access to sanitary facilities is largely due to 

the remote locations and financial disparities that rural populations face.  As of 2014, 
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urban access to sanitation was three 

times greater than rural access with 

percentages of 81% and 26%, 

respectively (World Bank, 

2018).  According to World Bank, the 

55% gap between urban and rural 

access to sanitary facilities only 

decreased 5% from 2006 to 2014 

(Figure 1) (2018).  Impoverished populations also lack considerable sanitation resources.  

While extremely poor citizens saw their sanitation coverage rise from 4% in 2000 to 19% 

in 2014, this is still four times less than non-poor citizens (80%) (World Bank, 2018).  As 

a result, these impoverished individuals likely make up the 2% of open defecation in 

urban settings (Figure 1) (World Bank, 2018).  While this statistic is small, the risk of 

disease transmission in cities is much greater due to the population density and lack of 

sanitation facilities to wash hands among the poorest quarter of citizens (World Bank, 

2018).  Just 48% of the poorest 25% of Guatemala meet the SDGs hygiene standards in 

comparison to 85% of the overall population (World Bank, 2018).  Guatemala’s sub-par 

sanitation and hygiene resources are a primary contributor to the widespread preventable 

diseases that the country struggles to manage.  

The lack of access to improved water and sanitation, specifically in rural and 

impoverished populations, are significant contributors to diarrheal diseases in Guatemala 

(World Bank, 2018).  Specifically regarding childhood mortality, diarrheal diseases are 

the second leading cause of death at 18% behind upper respiratory infections (World 

Figure 1. Sanitation Disparity of Rural Guatemala (World Bank, 2018) 
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Bank, 2018).  Furthermore, a study in 2014 revealed that 1 out of every 5 Guatemalan 

parents who were surveyed reported that their child had a diarrheal incident in the past 

month (World Bank, 2018).  The likelihood of diarrhea is directly linked to household 

sanitation and water supply (World Bank, 2018).  More specifically, communal piped 

water, barreled water, and truck water all demonstrated increased incidence of diarrheal 

disease (World Bank, 2018).  An international health study revealed that improved 

hygiene with hand washing accessibility considerably decreases the incidence of both 

diarrheal diseases and upper respiratory infections (Rabie and Curtis, 2006).  Therefore, 

access to water for hand washing is also a prerequisite for diminishing diarrheal diseases. 

In order to reign in the transmission of preventable diseases and achieve SDGs by 2030, 

Guatemala will need to invest in improved sanitation facilities and access to water, 

specifically for its impoverished and rural citizens.  

Conclusion  

Guatemala’s difficult history and shortcomings in the governmental healthcare 

system have crippled the nation’s ability to cope with communicable and 

noncommunicable disease.  With limited treatment options due to vast poverty, 

Guatemalans must prioritize preventative health to ensure the best patient outcomes.  By 

addressing malnutrition issues, children will not only avoid growth stunting, but their 

immune systems will also be better equipped to fight communicable disease (WHO, 

2018a).  Adults receiving proper nutrition will have a better chance to avoid obesity and 

diabetes, two major causes of morbidity in Guatemala (Dagogo-Jack, 2006; European 

Commission, 2015).  Providing education on sanitation will help lower rates of diarrheal 

and communicable disease in children and adults (Rabie and Curtis, 2006).  Due to a 
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shortage in healthcare staff and medical resources in Guatemala, some clinics are unable 

to spend adequate time on preventative care (Avila et al., 2015).  Guatemalans would 

greatly benefit from increased access to preventative education on malnutrition, diabetes, 

and sanitation.  A detailed description of the research and methods of creating and 

distributing this information will be provided in Chapter 3. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



	 49 

Chapter 3: Methods 

Introduction  

           Type 2 diabetes mellitus (T2DM), sanitation related disease, and malnutrition 

collectively comprise a large portion of the health burden in Guatemala (Bream et al., 

2018; World Bank, 2018).  Consequently, morbidity and mortality have both increased in 

Guatemala, despite the fact that the aforementioned conditions are all largely preventable 

with appropriate education and lifestyle modification.  Literature shows that education on 

diet and exercise modifications correlate to lower rates of T2DM (Dagogo-Jack, 

2006).  Knowledge on appropriate nutrition similarly correlates to decreased prevalence 

of malnutrition related illnesses and growth stunting, while access to hygienic facilities 

and education on sanitation greatly reduce the prevalence of sanitation related disease 

(World Bank, 2018).  The needs assessment of Corazon de Amor Health Clinic in 

Guatemala City was concurrent with the literature review, expressing a need for 

educational materials to encompass the topics of T2DM, malnutrition, and sanitation 

related disease.  

           A PowerPoint presentation regarding diabetes education was created and provided 

to patients of the clinic who were previously diagnosed with T2DM.  An educational 

binder encompassing the initial diagnosis of diabetes was also provided to the clinic, and 

was used to educate newly diagnosed T2DM patients on the disease.  Posters with 

information regarding malnutrition and sanitation/hygiene were created and provided to 

the clinic to display in the waiting area.  The materials were created to address many of 

the preventable conditions that are commonly seen at Corazon de Amor Health Clinic.  

Chapter 3 describes the purpose for choosing certain resources to educate the target 
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population, the project plan, and implementation strategies for Corazon de Amor Health 

Clinic.  Potential barriers to the project are also addressed.  

Population 

The Corazon de Amor Health Clinic is a field partner with an organization out of 

Joplin, Missouri called Life of Hope Ministries.  Life of Hope Ministries desires to bring 

aid to those suffering from poverty in Latin America by providing holistically for the 

needs of each population (Life of Hope Ministries, 2019).  In order to carry out this goal, 

Life of Hope Ministries has partnered with several field partners in Guatemala, such as 

Saul and Layla Perez, who run both a church and clinic in an impoverished community in 

Zone 3 of Guatemala City.  Doctor Layla, along with a staff of both Guatemalans and an 

American missionary nurse, provide medical and spiritual care to those living in and 

around the large garbage dump in the heart of Guatemala City.  Patients seen on a day to 

day basis at the clinic earn a living by scavenging through the garbage dump every day 

for recyclable items (A. Bockstahler, personal communication, October 9, 2018).  This 

community is made up of roughly 10,000 individuals of all ages (A. Bockstahler, 

personal communication, October 9, 2018).  

In order for the project to serve this specific population, a needs assessment was 

completed by the clinic staff.  The completed assessment identified many needs including 

education on diabetes, nutrition, hand washing, and water purification techniques (A. 

Bockstahler, personal communication, October 9, 2018).   

All materials created to address these needs were designed specifically for the 

patients that seek medical care at Corazon de Amor Health Clinic.  Those who received 

diabetes education were patients who voluntarily chose to be a part of a six-hour diabetes 
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education course over the span of three days.  All other materials including those 

covering nutrition and sanitation are available to all patients of the clinic in the form of 

posters.  The information provided to Corazon de Amor Health Clinic was not withheld 

from an individual seeking healthcare at this clinic.  After initial distribution of education 

created by this project, all materials were left to be further utilized at the discretion of the 

clinic staff. 

Rationale for Design 

The specific patient population at Corazon de Amor in Guatemala City’s Zone 3 

is not spared from sharing the same medical burdens as the rest of the country.  Many 

organizations from across the world descend upon Guatemala with the goal of fulfilling 

the basic needs of the communities in which they serve.  Amie Bockstahler is an 

American nurse who has been serving the patient population surrounding the Corazon de 

Amor Health Clinic for more than three years.  Through experience and evidence-based 

knowledge, she identified the needs of the population and provided the rationale for this 

community service project.  Amie emphasized that many of their patients who have 

already developed T2DM received minimal or no education on the prevention of the 

disease (A. Bockstahler, personal communication, January 9, 2019).  Additional 

correspondence from Amie suggested the need for recurring education on the 

management of diabetes for those who struggle daily with the disease.  As a result, the 

clinic’s desire is to target the pre-diabetic and diabetic populations with an education and 

prevention program beginning in the spring of 2019 (A. Bockstahler, personal 

communication, January 9, 2019). 
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Amie additionally highlighted the need for support in educating patients on 

nutritional requirements.  Although local food markets have a variety of healthy options, 

many individuals fail to select these options due to a lack of nutritional education (A. 

Bockstahler, personal communication, January 9, 2019).  While a portion of the clinic’s 

patient population cannot afford adequate amounts of food, a large population does have 

the means to purchase nutritious foods but do not take advantage of the access (A. 

Bockstahler, personal communication, January 9, 2019).  Raising nutritional awareness to 

emphasize the importance of a healthy diet, portion sizes, and where to find nutrients is 

essential to the patient population. 

As a result of widespread poverty, Zone 3 is also plagued with inadequate 

sanitation practices.  Amie asserted that sanitation facilities are minimal around the 

landfill as the populous utilizes communal showers and restrooms in which payment is 

required for use (A. Bockstahler, personal communication, January 9, 2019).  Corazon de 

Amor Health Clinic wishes to promote proper hand-washing and general hygiene 

practices through the education of all encountered patients (A. Bockstahler, personal 

communication, January 9, 2019).  

This community service project focused on diabetes education and prevention, 

nutritional education, and sanitation awareness among the Corazon de Amor Health 

Clinic patient population.  As a direct result of a dedicated partnership with the health 

clinic and the implementation of educational resources, this community service project 

aimed to leave an enduring and positive impact on the community for many years to 

come. 
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Project Plan and Implementation 

 The extent of T2DM prevalence, malnutrition, and sanitation shortcomings 

demonstrated in the literature review identifies a need for change in Guatemala.  Each 

department and individual community in Guatemala have unique needs; therefore, Amie 

and the Corazon De Amor Health Clinic provided a needs assessment specific to the 

patient population at the clinic (A. Bockstahler, personal communication, January 9, 

2019).  The clinic staff is working towards a sustainable solution for their 100+ diabetic 

patients (A. Bockstahler, personal communication, January 9, 2019).  Of these 100+ 

diabetic patients, an estimated 50% are open minded to lifestyle changes that could halt 

the progression of their diabetes and prevent less favorable outcomes (A. Bockstahler, 

personal communication, January 9, 2019).  Additionally, the clinic staff desired that 

educational materials regarding T2DM, malnutrition, and sanitation be available to 

patients in the waiting room; however, they lack the time and financial resources to create 

these (A. Bockstahler, personal communication, January 9, 2019).  Education about 

T2DM was implemented by offering voluntary classes for current diabetic patients 

receiving care from the clinic.  Malnutrition, water purification, and hygiene was 

addressed by printing educational posters that were displayed in the clinic’s waiting 

room.  

 In order to address the T2DM patients at the Corazon De Amor Health Clinic, an 

educational course was created.  The core outline and educational materials for this 

course on T2DM was obtained from the National Institute of Diabetes and Digestive and 

Kidney Diseases (NIDDKD) (National Institute of Diabetes and Digestive and Kidney 

Diseases [NIDDKD], 2016).  The materials were presented in PowerPoint format and 
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were complemented with small group breakout sessions and a patient testimonial 

video.  The course curriculum was taken from a patient education manual distributed by 

the NIDDKD that was given to the clinic along with the PowerPoint.  By providing the 

educational T2DM course materials to the Corazon De Amor Health Clinic, this 

intervention was both sustainable and reproducible.  

In order to help the clinic properly educate their newly diagnosed diabetics, a 

condensed educational binder was created.  In the future, this binder will be utilized when 

a patient receives the initial diagnosis of T2DM or when a patient is identified as being 

prediabetic.  The binder includes a very basic understanding of the disease, as well as a 

brief overview of symptoms, risk factors, and complications.  A heavy focus on lifestyle 

modifications is outlined in this resource as a means of teaching the patient how to 

control the disease in the early stages.  Providing this practical information helps T2DM 

patients avoid serious complications in the future.  

          Malnutrition was previously defined as having three possible conditions: 

undernutrition, stunting, or being underweight (WHO, 2018b).  The malnourished 

patients typically seen at the Corazon De Amor Health Clinic were described as being 

malnourished due to undernutrition, which results from a lack of knowledge regarding 

the nutrients needed for healthy growth (A. Bockstahler, personal communication, 

January 9, 2019).  To address this challenge, an educational poster displaying plate 

portions, food groups, and recommended daily exercise from the United States 

Department of Agriculture was displayed in the waiting room.  A separate poster 

outlining proper child development stages and needs was displayed in the early childhood 

stimulation room at the clinic to reinforce the importance of proper childhood nutrition.  
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          The Corazon De Amor Health Clinic encounters patients on a regular basis who 

have acquired illnesses as a result of not knowing when to wash their hands or how to 

purify water (A. Bockstahler, personal communication, January 9, 2019).  Patients were 

able to learn about water-borne and acquired illness prevention through posters that were 

provided and displayed within the clinic.  The educational materials illustrate realistic 

solutions for the prevention of illnesses so patients can implement them into their 

households and daily routines.  Two posters illustrate both the proper technique and 

appropriate times for hand washing.  Another poster outlines a simple technique for 

purifying water by placing it in sunlight.  Each of these posters was openly displayed in 

the waiting room for patients to read while waiting to see the doctor.  

          Before implementing these educational resources at the Corazon De Amor Health 

Clinic, the subsequent ethical implications were taken into consideration.  Cultural 

competence was incorporated by providing a patient testimonial video from the 

perspective of a Latin American.  A culturally relevant perspective was intentionally 

utilized in order to maximize the relatability and effectiveness of the educational 

materials.  Additionally, educational resources were provided in both English and 

Spanish to cater to the linguistic needs of both the clinic patients and staff.  

The second ethical implication considered was respect for the intelligence of the 

patients participating in the T2DM course.  Many of the T2DM patients understand that 

they have the disease but do not understand the cause or implications associated with 

diabetes (A. Bockstahler, personal communication, January 9, 2019).  Therefore, the 

course structure was designed to begin with an elementary introduction to T2DM and 
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progress at a level that was appropriate for the Corazon De Amor Health Clinic T2DM 

patients.   

The last ethical consideration addressed beneficence through educational posters 

placed in the waiting room.  A variety of affordable and realistic methods of water 

purification are available online; however, without proper instruction some of these 

techniques could harm the patients utilizing them.  Therefore, a more rudimentary 

technique with minimal risk requiring clear plastic water bottles and natural sunlight was 

provided.  

Project Tools 

          Several educational materials were created in order to meet the needs of Corazon 

de Amor Health Clinic.  All of the materials were either written in Spanish or translated 

to Spanish then proofread by Amie Bockstahler.  The material was also approved by 

Amie to be a helpful and understandable resource for the target population.  

            An all-inclusive manual titled Diabetes – Patient Education Binder (Appendix A) 

was printed and used as the primary source of up-to-date diabetes education material for 

the medical staff at the Corazon de Amor Health Clinic.  The educational binder was 

implemented as a primary, sustainable source of diabetes information from which 

educators at the clinic can reference in the future for patient education.  All information, 

both English and Spanish translations, was obtained from the NIDDKD (NIDDKD, 

2016).  To properly organize the large binder, a table of contents was developed along 

with 24 tabbed and divided sections.  The binder contains detailed information including 

the definition of diabetes, risk factors, preventative measures, tests, diagnosis, 

management, and associated complications of T2DM.  
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          A presentation titled Diabetes Training PowerPoint Presentation (Appendix B) 

was created to educate the diabetic patients of Corazon de Amor Health Clinic during 

informational sessions.  The presentation was used to provide a basic understanding of 

diabetes and helpful tips for disease management.  All information in the presentation 

originated from the Diabetes – Patient Education Binder (Appendix A).  The content and 

translation of the PowerPoint presentation was approved by Amie Bockstahler.   

 A testimonial video titled Diabetes: A Sweet Story (Appendix C) was used to 

supplement the PowerPoint presentation.  The video consists of three parts describing 

diabetes, lifestyle changes, and encountered challenges.  The video is retrievable from 

YouTube, presented in Spanish, and supplemented with English subtitles (Domeyko, 

2012).  Amie Bockstahler viewed and approved the video for use.  The video was used at 

the end of each educational session to supplement the information in a relatable way.  

Two identical condensed educational binders titled Initial Diabetes Diagnosis 

Education (Appendix D) were assembled using information from the Diabetes – Patient 

Education Binder (Appendix A) (NIDDKD, 2016).  The binders served to educate newly 

diagnosed diabetics and prediabetics during their clinic visit.  The contents outlined the 

disease process, risk factors, and potential complications of T2DM.  In this resource, the 

focus was placed on lifestyle modifications.  Ideally, the staff at the clinic will utilize this 

practical resource when diagnosing a patient with diabetes for the first time to establish a 

baseline understanding of T2DM.  

          A series of posters outlining proper nutrition and child development were retrieved 

from various sources and displayed in the waiting room of the Corazon de Amor Health 

Clinic.  A poster titled MiPlato (Appendix E) illustrates proper nutrition and portion size 
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(United States Department of Agriculture, n.d.).  Another poster titled Etapas del 

Dessarrollo (Appendix F) outlines the stages of development for a healthy child, as well 

as what is needed for continued proper development (International Childhood Resource 

Institute, 2018a).  The posters are a colorful, interesting, and educational tool that can be 

viewed by patients as they spend hours in the waiting room. 

Two posters outlining hand washing practices were also displayed near hand 

washing stations.  The first, titled ¡Lavese Las Manos! (Appendix G), describes an 

effective technique for hand washing (University of Nebraska-Lincoln, 2018).  The 

second, titled Cuando Lavarse Las Manos? (Appendix H), illustrates appropriate times 

for hand washing (International Childhood Resource Institute, 2018b).  To address water 

purification, a poster titled Evite: Enfermedades del Agua (Appendix I) outlines a 

practical way to ensure drinking water is purified by placing bottles of water in the hot 

sun (PAHO, n.d.).  These posters were used as supplemental materials for providers to 

refer to when giving education on disease prevention.  

          All produced materials were left with the staff of the clinic to be used as often as 

needed.  These materials were intended to increase the amount of education given at the 

clinic as well as decrease the time it takes the staff to create materials and provide quality 

education.  Creating a simpler way to give and receive education will ideally decrease the 

number of uncontrolled diabetics, new diabetic diagnoses, and communicable illnesses.  

Potential Barriers to the Project 

           The language barrier presented a significant challenge as the process of translating 

medically related educational material from English into Spanish was arduous and time 

consuming.  Translation of material also presented countless opportunities for 
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misinterpretation, and it was possible that the original information was falsely translated 

in a way it was not intended.  In order to minimize any translation error, Amie 

Bockstahler proofread and approved the Spanish material.  

           The differences between American and Guatemalan cultures presented another 

potentially limiting factor.  Although an assessment with the Corazon de Amor Health 

Clinic was completed to determine the health needs of this population, cultural 

differences were also considered.  For instance, Guatemalan diet has consisted heavily of 

rice, beans, and corn tortillas for many years (Chary, Grenier, Bower, & Rohloff, 

2012).  Guidelines for preventing T2DM and malnutrition recommend less of these 

aforementioned foods; however, minimizing consumption of rice, beans and corn tortillas 

is difficult for many Guatemalans.  Additionally, perception of health and wellness in 

Guatemala varies significantly from American norms; furthermore, suggested treatments 

could be considered impossible or even sacrilegious to the target population.  This project 

could have been perceived by the Guatemalan patient population as inadequate or 

impractical; however, appropriate measures were taken to ensure that the presented 

education was relevant and respectful.   

           Another potential limitation to this project was the effective implementation of 

recommended diet and lifestyle changes to improve patient health.  Creating sustainable 

change in the population of Corazon de Amor Health Clinic relies heavily on patient 

adherence to medical recommendations.  Thus, the long-term effects of the project will 

depend on both the staff and patients of the clinic as the effective implementation of the 

project remains variable.  
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Conclusion 

           After completing a literature analysis and corresponding with Corazon de Amor 

Health Clinic to discuss their needs, various educational materials were ultimately created 

to address T2DM, sanitation related disease, and malnutrition in Guatemala.  The 

educational materials were designed to address the population receiving care for T2DM 

from Corazon de Amor Health Clinic while also presenting general health information for 

all patients in the waiting room.  Chapter 4 details the outcomes of the material 

distribution.  
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Chapter 4: Discussion 
 
Introduction 

This discussion will highlight the results of type 2 diabetes mellitus (T2DM), 

malnutrition, and sanitation interventions.  An emphasis will be placed on the T2DM 

education course and how it impacted patients at the Corazon de Amor Health Clinic.  

Furthermore, the discussion will identify limitations of T2DM, malnutrition, and 

sanitation interventions and suggest ideas for future projects aimed at continuing T2DM 

education at the Corazon de Amor Health Clinic and in Guatemala City.  This community 

service project was the creation of the educational materials; however, the researchers 

traveled to Guatemala to implement the materials at Corazon de Amor Health Clinic 

without association to the Bethel University Physician Assistant program. 

Summary of Results 
 

Problem statement.  

Type 2 diabetes mellitus is a worldwide epidemic that is the fourth leading cause 

of death in Guatemala (Bream, et al., 2018).  This is largely due to a lack of resources 

detailing preventative measures.  Knowledge deficiencies surrounding malnutrition, 

sanitation, and water resources lead to numerous preventable diseases and poor health 

outcomes throughout Guatemala.  Applying research findings to create preventative 

education materials for T2DM, malnutrition, and sanitation will improve the quality of 

care at the Corazon de Amor Health Clinic in Guatemala. 

Purpose.  

Corazon de Amor Health Clinic often sees more than 200 patients per day, many 

of which suffer from malnutrition, communicable disease, waterborne diarrheal disease, 
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and diabetes.  As a direct result of a lack of funding, time, and staff coupled with an 

overwhelming number of patients to care for, the clinic offers only limited resources for 

treating each of these ailments.  Many of the patients treated at the clinic also lack the 

basic resources needed to care for themselves at home.  For this reason, it was determined 

that the best way to meet the needs of Corazon de Amor Health Clinic’s patients was to 

prevent the disease with quality education, to stop it before it even began.  While this 

method may be slow to start, it will help save time, money, resources, and lives long 

term.   

Approaching the solution to these health disparities from a preventative 

perspective was solidified by the research team’s findings upon arrival to the clinic.  For 

example, a student from the diabetes training session explicitly verbalized with the aid of 

a translator that many of the students in the class had not previously been told any of the 

information on diabetes that was presented (refer to Appendix B).  This was confirmed 

by many other students in the class.  Another student admitted that her blood glucose 

reading had been 350 mg/dL the day before and her new goal was to have it under 150 

mg/dL.  Hearing firsthand testimonies confirmed what the research team had already 

assumed to be true: many diabetic patients receiving care at Corazon de Amor Health 

Clinic lack the basic education needed to care for their disease in an effective way.  

Diabetes is a multifaceted illness that requires a detailed knowledge of the disease 

process, symptoms, complications, and lifestyle changes needed to manage it properly; 

however, the clinic staff does not have adequate time to address this important need 

within their large diabetic patient population.  The research team was only intimately 

involved with a small portion of those who currently suffer from diabetes and seek care 
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from the clinic.  Conditions such as malnutrition, diarrheal disease, and other 

communicable disease also plague this community.  Posters were created to address these 

needs.  Communications with the clinic staff revealed a great need for preventative 

education to help combat diabetes, sanitation, and malnutrition in a way that is cost 

effective and does not deplete the already limited resources at the clinic.  

The research team was also encouraged by the enthusiasm many students of the 

diabetes training shared about being advocates for their communities.  Educational 

posters addressing malnutrition and sanitation were also created; however, because of the 

passive nature of these materials, it is difficult to assess their efficacy at this time.  As 

stated above, implementing preventative education can be slow to show results; however, 

if those who receive the education are willing to share what they have learned with their 

communities, benefits may be realized sooner than expected.  All of these findings 

reinforced the project’s aim to address Guatemala’s high disease rates with prevention 

education. 

Implementation.  

The project was implemented using different techniques for each subgroup 

addressed.  Education on proper nutrition, growth standards, water sanitation, and hand 

washing was provided on a series of six posters hung throughout high traffic areas in the 

clinic (Appendices E-I).  The posters provide a sustainable source of education on the 

prevention of malnutrition, growth stunting, and communicable disease for the patients 

and staff of Corazon de Amor Health Clinic.  

A binder to educate the clinic’s newly diagnosed diabetic patients was created to 

help bridge the gap between diagnosis and attending a diabetes training session.  These 
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small binders give a condensed, but thorough overview of diabetes and effective 

management practices that can be utilized after a patient’s initial diagnosis (Appendix 

D).  Providers who are making a first-time diabetes diagnosis can use these binders as a 

resource for brief, initial education.  These binders are not to be used as the only source 

of information, but as a supplement to education given by the provider as well as to give 

the patient a few ideas on how to manage their disease while waiting to attend a more 

expanded diabetes training session.  

Lastly, a combination of many different mediums was used to produce a three-day 

diabetes training session for those previously diagnosed with diabetes at Corazon de 

Amor Health Clinic.  These materials included a training PowerPoint (Appendix B), a 

video testimonial (Appendix C), a comprehensive binder of diabetes education 

(Appendix A), and two Guatemalan translators.  The training was given over a series of 

three days for two hours a day.  There was a morning (9-11am) and an afternoon (2-4pm) 

session containing an average of 10 patients each.  

Day one began with an introduction to the researchers and goals for the training.  

Next, the students were interviewed individually by the researchers using the cross-

cultural medicine tool described in Appendix B.  The researchers used this information to 

gauge the preexisting knowledge the group had on diabetes while gaining a better 

understanding of how Guatemalan culture affects T2DM patients at the Corazon de Amor 

Health Clinic.  Next, an overview of diabetes, its risk factors, and symptoms was 

presented.  Following the teaching, part one of the testimonial video was played to help 

reinforce the information that had been presented.  The day concluded with some low 

intensity exercises to help facilitate ideas for physical activity.  
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Day two focused primarily on the complications of diabetes.  Discussing 

complications proved to be a vital aspect of the training.  Many students left determined 

to make the changes necessary to avoid possible complications.  Part two of the 

testimonial video was played and helped to supplement the material that was presented.  

Again, the day concluded with low intensity exercises to help facilitate ideas for physical 

activity.  

The management of diabetes was covered on day three of the training.  

Management techniques included medication and exercise, with a heavy focus on 

diet.  From the pre-education survey, the researchers determined that most students at the 

training were prescribed Metformin, with a few also taking Glipizide or injectable 

insulin.  Therefore, these three medications were covered in depth.  Information included 

mechanism of action of the medication as well as the side effects.  Education on healthy 

dieting proved to be one of the most anticipated and complex portions of the entire 

training.  By using visual aids and enlisting the help of Guatemalan translators, the 

researchers described a healthy diabetic diet.  The diet portion began with a general 

outline of what foods should be chosen versus avoided and also included how to properly 

portion meals.  Special focus was given to identifying prevalent foods in Guatemalan 

culture that are high in sugar and carbohydrates, including flour tortillas, black beans, 

sweet bread, and bananas.  Lastly, education was given on the timing of meals and the 

importance of spreading carbohydrate choices throughout the entire day.  Many students 

asked questions and added discussion during this section, adding to the effectiveness of 

the education.  Exercise practices were described in greater detail during this section of 

the training and a longer period of low intensity exercise was completed at the end of the 
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session.  Part three of the testimonial video was used to reinforce the information 

presented during the session.  Lastly, a post-education group discussion was mediated by 

one of the researchers using the questions found in Appendix B.  The discussion that 

ensued allowed the researchers to gauge the impact that the training had on the students 

while receiving feedback on what could be improved moving forward.  

Results.  

Presentation of all educational materials including posters, binders, and training 

sessions occurred smoothly and without major problems.  The six posters were all hung 

in high traffic areas of the clinic to be seen by the largest amount of patients possible.  

Assessing the impact of these posters is difficult; however, the clinic staff has committed 

to referring patients to them on a regular basis to maximize their usage.  The small and 

large binders were also given to the clinic staff and will serve as an important resource 

for educating future diabetic patients.  Again, the impact of these materials is difficult to 

assess as the researchers are not directly involved in their implementation, but the staff 

has committed to using the posters regularly with their patients.  The impact and 

practicality of all the materials used in the diabetes training sessions were able to be 

immediately assessed because the researchers, acting as presenters, were more intimately 

involved in their utilization.  

The results of the diabetes training sessions exceeded the expectations of the 

research group.  Students that attended each session expressed their deep gratitude for the 

information that was presented.  Many students also expressed appreciation for the 

education that would now be available to the surrounding communities through those 

who had completed the program.  The students confirmed that diabetes and techniques 
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for management were presented in a clear and practical way.  More importantly, at the 

culmination of the training, each student was able to independently set attainable goals 

that would positively impact their health.  Not only were the students able to identify 

practical goals, but they were given the training to identify potential challenges and were 

adequately equipped to overcome them.  For example, some goals that were established 

were eating two tortillas per meal instead of four, exercising for ten minutes a day and 

then increasing the time, and choosing water more than other sugary drinks.  Some 

challenges that the group identified were overcoming cultural meal norms, changing the 

diet of their families as a whole, exercising in small spaces or with little time, and making 

healthy choices in social settings or at celebrations.  As each student presented their goal 

and anticipated challenges to the group, the student was not only entering into 

accountability with their peers, but also forming a community to be encouraged by in the 

coming weeks.  

The students also expressed that it was important to them to learn that they must 

do more than just take their medication.  On day three, the researchers stressed that while 

medication is prescribed to lower the blood glucose, it is important that a person also 

have a healthy diet and exercise daily to adequately manage their diabetes.  This 

education was especially interesting to the students as many thought that taking the 

medication would completely cure their diabetes.  Students were also very interested to 

learn about the importance of eating consistent, healthy meals.  Many students reported 

symptoms of hypoglycemia on days when they took their medication and did not eat.  

Explaining the importance of adequate nutrition while taking a diabetes medication 

proved to be a vital portion of the training.  
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Many students were eager to express how the training had impacted them.  The 

following testimonies have been paraphrased and included to capture the influence of the 

training on a few featured students: 

“I am so glad you came to Guatemala to teach us about diabetes. We have 

never heard any of this information before and have been greatly 

impacted. My mother is sick in the hospital right now and I am going to go 

and tell her all of the things I have learned. I am also going to start having 

a better diet and exercising more along with taking my medication so that 

I can live a longer life. I do not want to lose my mother and I do not want 

my children to lose their mother.”  

“I am so thankful that you have come to teach us about diabetes. It is 

exciting to think that my family and I will be able to have a better life after 

we make the changes you have been teaching us about.” 

“I am excited to take what I have learned back to my community and tell 

more people about how we can overcome diabetes. After the first day I 

went home and told my sister that she needed to come to the training 

because what you all were saying was so good.” 

           Many additional testimonies expressed a similar message of gratitude.  Students 

were overjoyed that they finally felt that they were able to understand what diabetes was 

and why it made them feel sick.  Those who completed the training course were excited 

to implement what they had learned at home.  However, each student realized that the 

changes they needed to make would not be easy and that they would get frustrated.  
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Many students verbally praised God and rejoiced in the confidence they had in His 

faithfulness to help them make healthy choices.  

As described in chapter three of the paper, the research group expected certain 

barriers to the project’s effectiveness.  Barriers included language, material translation, 

and cultural differences such as diet norms and treatment techniques.  To overcome the 

language barrier, two translators were hired by the researchers to help the group’s 

teachings to be as effective as possible.  The research group emphasized the importance 

of having translators with adequate medical vocabulary and clear communication skills.  

The translators that were hired for the training far exceeded the expectations of the 

research group.  The medical knowledge and cultural expertise of the translators allowed 

the training sessions to achieve a high level of effectiveness.  Adequate translation of the 

educational materials was completed before the teaching began, ensuring no major 

mistakes in translation existed.  The cultural barrier was overcome in a number of 

different ways.  Before the training sessions, the research group met to discuss what 

would be taught the next day as well as any predicted cultural discrepancies.  Taking time 

to preview material for the next day allowed the researchers to be as prepared as possible 

for the coming day’s challenges.  During each session, unforeseen cultural differences 

arose. For example, one student reported he believed his diabetes diagnosis was the result 

of his spouse being murdered earlier that year.  At these moments, the research group 

paused to think about their response, relying on the expertise of the translators to answer 

questions.  

The project also faced barriers to sustainability.  While the materials created by 

the research group are adequate and readily available for use, further utilization relies on 
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continued willingness of others in Guatemala to steward the materials.  This barrier was 

seemingly overcome by the clinic staff’s verbalized willingness to continue using the 

materials they were given.  The translators that worked with the research group during 

the diabetes training also expressed interest in using the education materials to continue 

providing training sessions to other groups throughout Guatemala City.  

Literature review.  

Although there were barriers that threatened the efficacy of this project, the 

methods were validated by both the students receiving diabetes education and other 

studies found in the literature.  For example, a study completed in Florida Aceituno 

Guatemala by R. G. Feachem, showed that simple hygiene education can significantly 

decrease the incidence of diarrheal disease (Feachem, 1984).  The project aimed to 

educate the mothers of young children on simple hygiene tasks, such as proper hand 

washing, in order to prevent diarrheal disease (Feachem, 1984).  Amazingly, the 

incidence of diarrheal decreased by 32-36% in children aged 0-71 months during the 

peak diarrhea season in the small village (Feachem, 1984).  The posters that were created 

for this research project aimed to accomplish a similar goal: simple hygiene education in 

order to prevent sanitation-related diseases.  According to the study above, the posters 

outlining hand washing practices and water sanitation have the potential to lower 

diarrheal disease rates within Corazon de Amor Health Clinic’s population. 

Unfortunately, there has not been a significant amount of research done on the 

efficacy of providing nutrition education to prevent malnutrition.  Many studies on 

malnutrition, specifically in Guatemala, only outline the prevalence and risk factors that 

exist for those most severely malnourished.  However, there is a large amount of research 
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that supports the effectiveness of education for the prevention of many other avoidable 

conditions. 

Diabetes education has been extensively studied in many countries as a powerful 

tool for self-management of the disease.  However, in Guatemala many of these studies 

take place in rural communities.  For example, in a study completed with the Tzu’utujil 

Mayan people of rural Guatemala, where there is little knowledge of T2DM, culturally 

relevant educational materials were presented by community members to diabetic 

patients (Micikas et al, 2014).  The study was very successful as many patients 

demonstrated an improved understanding of T2DM through the use of a pre- and post-

test (Micikas et al, 2014).  The participants also showed decreased A1c levels four 

months following the training (Micikas et al, 2014).  This study shows how education can 

transform a diabetic patient’s well-being and lead to improved health 

outcomes.  Although the study was done in a rural community and with slightly different 

methods, it still serves as validation for the goals of this project.  In the future, including 

community leadership could further improve the efficacy of the education created in this 

project.  

Spending time in Guatemala confirmed that malnutrition, sanitation, and diabetes 

are detrimental problems in the population that Corazon de Amor Health Clinic 

serves.  Furthermore, diabetes education is lacking in Guatemala as a whole, allowing the 

disease to tragically affect thousands of people.  The poverty and health disparities of 

Guatemala’s people and their health system were also confirmed through the testimonies 

of students, patients, and the translators.  Overall, Guatemala is in the midst of a 

significant healthcare crisis; however, through preventative education like that provided 
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to Corazon de Amor Health Clinic, the country can begin to move in the right direction 

toward health.  

Limitations 
 

The project was designed to deliver effective diabetes education for patients in the 

Corazon de Amor Health Clinic and the Guatemalan diabetic population at 

large.  However, several limitations were identified throughout the implementation of the 

project plan that must be taken into consideration going forward.  The first noteworthy 

drawback was the limited number of visual aids utilized during classroom 

education.  Although the plan incorporated PowerPoint slides with illustrations, the 

presentation was inadequate in demonstrating proportion sizes and further engaging the 

audience.  Various students experienced difficulty with accurately visualizing and 

quantifying portions, grams, and ounces without having examples in hand.   

The second limitation was a diminished attendance level of approximately 25 

percent throughout the course of instruction due to various factors.  The education plan 

was designed at a basic level in order to accommodate diabetic patients with varying 

levels of education; however, a few knowledgeable students believed that the basic level 

was not effective.  A few students demonstrated minimal interest in attending the 

education, which may be attributed to the fact that the education was mandated by the 

health clinic in order to maximize patient care.  

A third limitation was the students’ inability to truly differentiate between 

symptoms of hypoglycemia and hyperglycemia.  The majority of the patient population 

does not have immediate access to blood glucose monitors in order differentiate between 

high and low blood glucose levels, resulting in each patient relying solely on 
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symptomatic indicators.  The education plan outlined symptoms and measures to correct 

blood glucose fluctuations; however, minimal emphasis was placed on understanding 

personal daily requirements of prevention.  Interventions such as food journaling, 

carbohydrate counting, exercise, and medicinal dosing could have been better utilized in 

order to minimize large fluctuations in blood glucose.  Finally, students expressed that 

appropriate substitutes for diet modification were lacking in diet education.  The existing 

education plan suggests reducing drinks high in sugar and high carbohydrate foods; 

however, the lesson plan failed to include an adequate number of reasonable alternatives 

specific to the typical Guatemalan diet.  

Further Projects 

The needs assessment completed with Corazon de Amor Health Clinic determined 

that visual resources in the form of posters would be beneficial to address the topics of 

malnutrition and sanitation.  Further projects could benefit from incorporating posters 

more customized to the unique needs of the target population.  Another further project 

that would provide more focused information regarding malnutrition and sanitation could 

include creating a detailed pamphlet for further education if patients are interested in 

learning more.  Providing patients with a resource to bring home would help the 

information to be retained and applied by those persons.  

 As a result of the completed needs assessment, the research team also decided to 

focus efforts on creating an educational curriculum encompassing the diagnosis, 

treatment, and complications of T2DM to teach current diabetics about the condition.  

Various T2DM educational materials were created and formatted into a three-day 

curriculum to educate the diabetic patients of the clinic.  Each day consisted of different 
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information, so students who did not attend all three sessions missed out on important 

information.  Further projects could re-format this same curriculum into either a one- or 

two-day session in an effort to retain students and maximize attendance.   

 The research team experienced great difficulty in teaching the students to 

differentiate between episodes of hypoglycemia and hyperglycemia.  This hurdle was 

compounded by the fact home glucose monitoring is virtually non-existent among 

diabetics at Corazon de Amor Health Clinic.  As appropriate differentiation between 

these two conditions is vital to proper management of diabetes, further projects could 

provide immense benefit to this population by spending more time educating on the 

intricacies of hypoglycemia and hyperglycemia.  Incorporating daily blood glucose 

monitoring into the curriculum for each patient would also provide the patients with a 

baseline knowledge of their own glucose levels.  Furthermore, incorporating training on 

how to utilize a food journal could supplement intermittent blood glucose monitoring in 

an effort to reduce glucose fluctuations.  At the completion of the course, each individual 

should be counseled regarding their glucose levels and the best methods to address their 

symptoms.  This proposed addition to a future project would certainly add immense value 

to the diabetes education, as patients would be less likely to suffer from diabetic 

complications by properly differentiating hypoglycemia from hyperglycemia.  

 On the final day of diabetes education, many students who had completed the 

entire course collectively stressed the impact of personal testimony on their motivation to 

make lifestyle changes to combat their disease.  Further projects could focus primarily on 

compiling individual testimonials in video format, as this component seemed to be the 

most motivating and differentiating factor for those who were committed to combating 
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their diabetes.  Other beneficial components of the diabetes education were incorporated 

into the curriculum throughout the education in order to adapt and cater to the population.  

These additions included visual aids in the form of food/drink options as well as 

educational handouts regarding various facets of diabetes.  Further projects could 

incorporate a variety of visual aids and educational handouts into the curriculum, as these 

would make the project more impactful.  

 The research team acknowledges that more time could be spent on management 

of diabetes.  Due to the lack of resources in this community, lifestyle and diet 

modifications are especially crucial to each patient’s success in overcoming diabetes.  

With this in mind, a further project could reformat the curriculum to provide greater 

emphasis on management while minimizing the introductory information regarding 

diagnosis of diabetes.  

 Ultimately, the future of this project relies heavily on employees and volunteers at 

Corazon de Amor Health Clinic.  The research team communicated the successes and 

shortfalls of the project with clinic staff at the completion of the education sessions to 

influence the outcome of future education sessions.  Undoubtedly, many opportunities for 

further projects exist.  Future projects could expand on the diabetes, malnutrition, and 

sanitation information that has already been created, or they could address the myriad of 

other health needs of the patients at Corazon de Amor Health Clinic.  

Conclusion 
 

Guatemala’s healthcare is systematically flawed for a number of reasons.  A basic 

lack of governmental funding makes implementing preventative healthcare services, such 

as diabetes education, difficult for clinics and hospitals to justify.  Furthermore, the 
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overwhelming poverty, shortage of healthcare workers, and considerable lack of access to 

care in rural areas provide additional barriers to healthcare services for Guatemalans.  

This community service project aimed to address preventative healthcare needs at the 

Corazon de Amor Health Clinic located in Guatemala City. 

 A needs assessment that was completed by the Corazon de Amor Health Clinic 

identified a lack of preventative health resources for diabetes, malnutrition, and 

sanitation.  The need for preventative education on T2DM was addressed by creating and 

implementing an educational course at the Corazon de Amor Health Clinic.  After 

completing a three-day intensive course detailing diabetes causes, testing, complications, 

and lifestyle modifications, students were optimistic about implementing changes in their 

lives and spreading what they learned about diabetes in their community.  The 

educational materials and a diabetes diagnosis binder that will be utilized for new 

diabetic patients were left with the clinic for continued use moving forward.  Additional 

preventative education materials detailing malnutrition and sanitation were provided as 

posters, which were displayed around the Corazon de Amor Health Clinic.  

Overall, what was discovered in the literature review was confirmed by the 

experiences encountered in Guatemala.  By researching the topics included, a 

comprehensive plan for diabetes education that was catered to patients at the Corazon de 

Amor Health Clinic was created and provided.  Based on the cross-cultural medicine tool 

post-education survey, the course participants confirmed that the education created was 

practical and applicable to their daily lives.  Furthermore, this education was presented in 

an understandable manner through the use of translators and bilingual materials.  The 

posters encompassing malnutrition and sanitation were displayed in high-traffic areas 
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throughout the Corazon de Amor Health Clinic to be easily accessible for the patients.  

While the project exceeded the expectations of the research group, opportunities exist for 

further projects as health disparities in Guatemala are incredibly prevalent. 
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APPENDIX B: 
Diabetes Training PowerPoint Presentation 
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Suggestion to Future Non-Guatemalan Diabetes Educators:  
 
The following questions can be used to assess the trainees’ readiness to learn, as well as 
improve the educators understanding of the potential cultural, emotional, and intellectual 
barriers present for that specific trainee group: 
 

1. How do you define diabetes? 
2. What do you fear most about diabetes? 
3. What do you currently do to manage your diabetes? 
4. What aspects of the disease would you like to receive more education about? 

 
After the training is complete the following set of questions can be used to assess the 
trainees’ knowledge as well as help facilitate discussion to build comradery among the 
group moving forward. Answers to these questions also help to improve the training for 
the next meeting.  
 

1. What did you learn from the education presented?  
2. What were you most surprised about?  
3. What challenges in managing your diabetes do you anticipate encountering 

after you leave today?  
 
The purpose of these questions is to improve cultural sensitivity for non-Guatemalan 
educators and are provided for use at the discretion of the educators.  
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APPENDIX C:  
Diabetes: A Sweet Story, Patient Testimonial 
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Source: https://www.youtube.com/watch?v=ccLBrDAC4Vs 
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APPENDIX D:  
Initial Diabetes Diagnosis Education 
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