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Abstract  Background: In the Horn of Africa, the oral stories and written records show that famine has been 
periodically occurring in the region. In their daily prayers, when the Oromo elders say, give us peace, preclude us 
from extreme war, poverty, famine, and epidemic diseases, they are stating their longtime wishes and hopes. By that, 
on the one hand, they are acknowledging that famine is a longstanding public health problem, on the other, they are 
teaching the young generation the need to prevent war, poverty, famine, and diseases. In this paper, following the 
footstep of the blessing of Oromo elders, I want to synthesize knowledge and explore the intermingled relationships 
between famine, poverty, war, and diseases. Objectives: The primary objective of this paper is to explore the 
primary, secondary, and tertiary effects of famine on population health. Methods: Using knowledge synthesis 
methods, I conduct a systemic review, contextualize, and integrate different findings and interpret the results. 
Results: The public health impacts of famine are multifold. It is responsible for several infectious and chronic 
diseases, nutritional deficiency disorders, instability, environmental degradation, and poverty. Those problems 
manifest in the short term and long term, in the first generation, second and third generations. Conclusion: In the 
Horn of Africa, famine is a major public health problem. The people need to learn from the past and envision the 
need for transformative leadership and institutions that enable them to guarantee food security and improve public 
health conditions. 
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1. Introduction 

To have the best possible health is the desire of all 
human beings. Attaining this longstanding aspiration requires 
granting the members of society food security. Food security 
is one of the essential social determinants of health [1]. 
Energy measured in calories, protein, fat, carbohydrate, 
water, vitamins, and minerals are the building blocks  
of our body [2]. They are essential to the growth and 
differentiation of organs, tissues, and cells; inadequate 
ingestion can lead to several nutrition deficiency disorders. 
Malnutrition is directly or indirectly responsible for half of 
all deaths worldwide.  The ways in which malnutrition 
contributes to death includes repression of perinatal 
development of organs, tissues, and cells, suppression of 
immune cells, and exposure to infectious and chronic 
diseases [3,4]. Globally since 1990, life expectancy at birth 
has improved. Those improvements have primarily resulted 
from reductions in infant and child mortality. Although 
the total age-specific mortality rates are falling, the burden 
of malnutrition is still increasing. This major public health 
problem is more prevalent in Sub-Saharan Africa [5]. 

In the Horn of Africa, famine is a longstanding public 
health problem. The oral stories and written records show 
that famine has been periodically occurring in the region 
[6]. Ethiopian and Kenyan religious and community 
leaders [7] explained famine as the work of the “divine 

power.” For example, in their daily prayers the Oromo 
elders say, give us peace (nagaa), preclude us from 
extreme war (waraana), poverty (deega), famine (beela) 
and epidemic diseases (dhukkuba). Policymakers explained it 
as a natural disaster, i.e., “drought,” or “locusts.” Both 
explanations imply they are helpless to prevent it.  

Famine does not occur by accident. Famine is the 
manifestation of socio-cultural realities, and it is responsible 
for many public health problems [8]. As societies find 
solutions or failed to find solutions to their old problems, 
they often create others. The famines that have occurred in 
the past have played a significant role in the present 
poverty level and will do the same in the next famine. The 
current famine will have significant impacts on the famine 
that will strike decades from now. If societies focused 
inward on their problems and solutions, they can more 
effectively achieve their desired goals. In the Horn of 
Africa, unless the policymakers and the general public 
understand the spiral effects of famine, prevention is 
unattainable. This necessitates looking back and learning, 
and, based on past experiences planning for the future. 

Food security is essential in disease prevention, 
treatment, and management and in all life courses. The 
relationships between food, nutrition, and health are 
complex and multi-faceted. Those relationships are profoundly 
affected by biological, environmental, socio-economic, 
cultural and behavioral factors [1]. Population growth, 
climate change, and pressure on natural resources and 
instability further increase those challenges [9]. Unmapped 
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and misunderstood systems make public health interventions 
impossible and ineffective. Achieving the highest possible 
degree of health requires evidence-based policies. This 
necessitates developing transformative leaderships and 
institutions.  

In the Horn of Africa, famine is responsible for many 
public health problems. As far as the record goes, the 
history of famine started in the period from 1887 to 1910. 
This major famine affected all the Sub-Saharan African 
countries. The famine caused mass death and was known 
in Eritrea as “the stinky era,” among Amharic speakers as 
“the awful epoch” and among the Oromo people as “the 
epoch of human eaters” and “cut-off epoch” [10]. The 
impacts of the famine were enormous, and all societies 
have kept the event in their collective memories. The 1887 
to 1910 famine resulted from Rinderpest virus-cattle 
plague and colonial war [10].  

The cattle plague resulted from the Rinderpest virus 
that started in 1887 when the Italian army stationed in 
Massawa--an Eritrean port brought infected cattle.  When 
the Abyssinian army led by king Yohanis invaded the 
Italian military camp, they took the cattle to the highlands 
of the present state of Eritrea, and the virus spread among 
the local cattle. After that, the Rinderpest virus affected all 
Sub-Saharan African countries. Since then, it has moved 
from place to place killing cattle and contributed to the 
poverty level, diseases and mortality, and disability. After 
120 years the virus was eradicated from Africa in 2010 
[10]. The famine killed tens of millions of people.  
Millions were displaced, and this led to increased 
competition between communities.  In many ways, this 
detrimental event changed the social history and ecology 
of the region.  

In 1957-58, a famine occurred in the Tigray region in 
Ethiopia and caused the death of 250,000 people. In 1966, 
in Wallo province, the famine caused the death of 50,000 
people [11]. The record shows that before the famine, the 
people of those regions had been protesting against the 
domination and exploitation of the Ethiopian king  
“Haile Selassie.” To subdue their resistance, the king had 
developed policy that incapacitates people. The state 
policy intended to control people’s aspiration for social 
justice created conditions to famine. This famine caused 
the deaths of 45 to 60 thousand people and the 
displacement of hundreds of thousands of people. Before 
society recovered, from 1972 to 74, famine occurred in 
Wallo and Tigray. This famine caused the deaths of 200 to 
500 thousand people. The impacts of the 1972 to 1974 
famine was felt in rest other regions. Hundreds of 
thousands of people were displaced and migrated to 
different regions. The Ethiopian king strove to hide the 
famine from the local and global community [6].  

In 1980 to 81, famine occurred in Hararge and Bale 
provinces of Ethiopia.  More than the previous famines, 
this was caused by the Ethiopian government’s desire to 
weaken the Oromo national movement. This famine 
caused the displacement and the death of thousands of 
people. A few years later, from 1983 to 85, famine 
occurred in Tigray and Wallo. This famine resulted from 
the war led by the Tigray People Liberation Front (TPLF) 
force struggling to guarantee the autonomous status of the 
region a movement the Ethiopian government intended to 
suppress. This famine caused about a million deaths [11].  

Famine and food insecurities result from what Sen 
described as un-freedom [8]. The identified causes of 
famine are human rights violations, low agricultural 
production, population growth, gender/ethnic/ inequality, 
unfair trade, conflict and corruption, climate change and 
natural disaster, and HIV/AIDS. The causes of famine 
include the famines that occured before that. If those 
causes are known, why do societies fail to apply the 
principle of public health protection, prevention of famine, 
promotion of food security, and create the knowledge that 
guarantees adequate food? Addressing these complex 
public health challenges requires complex thinking.  

Famine is one of the oldest public health problems. For 
many public health problems, we have used vaccinations 
and medications by systematically looking at the issues. 
However, consecutive Horn of Africa leaders’ have not 
learned from the past and made enough efforts to prevent 
famine.  In Ethiopia alone, in 2016, over 15 million people 
were dependent on relief foods. Among them, 240 000 
were pregnant mothers, and 1.2 million children were 
under five years of age. From 2017-18, over two million 
Oromo people were displaced from their homes and 
exposed to different types of nutritional deprivations. The 
Ethiopian government’s policymakers pay no attention to 
the short and long term impacts of famine. Although the 
famines are caused by the default of the state plans, the 
policymakers are not keen on developing empowering 
policies [8]. Unmapped and misunderstood systems make 
public health intervention impossible or ineffective 
[12,13]. To bring about tangible changes, the spiral effects 
of famine in the Horn of Africa need to be discussed.  

This paper is divided into six major parts. The first 
section gives the introduction and overview of the 
problem: in the second part, I discuss the objective of the 
research and research questions. In the third part, I cover 
the methodology of the research. The third part explores 
the biological impacts of famine. In the fifth part, I 
explore the social and environmental impacts of famine. 
In the last part, I discuss and conclude. 

1.1. Learning Objectives 
One of the essential goals of health promotion and 

disease prevention is identifying risk factors for diseases 
or protective factors. Tracing the social determinants of 
health and causes of diseases requires knowledge synthesis. 
Knowledge synthesis is combining evidence from multiple 
sources and summarizing them. Knowledge synthesis 
translates evidence into practice, and it is critical to 
advance evidence-based policies and practices. Synthesizing 
knowledge and understanding the long-term causation 
impacts enhances our understanding and informs policy 
solutions.  The best available evidence on famine suggests 
it is the manifestation of deep-seated social problems. 
Initially, famine reveals itself as food insecurity and food 
inequality. If societies fail to prevent famine, inequality, 
and poverty widen. Public health policies and practices 
should be proactive and responsive, and they should be 
dependent on the current and contemporary knowledge 
and focus on continuous quality improvement.  Having in 
mind that acute and chronic disease prevention and health 
promotion strategies are evidence-based, enhancing our 
knowledge in the area of public health impacts of famine 
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is a step forward in addressing them. The major objective 
of this paper is to explore the primary, secondary, and 
tertiary effects of famine on population health.  

1.2. Research Questions 
Well-built and focused research questions are a 

fundamental step in finding evidence-based answers. In 
this paper, the questions I ask are the following: a) what 
are the primary, secondary and tertiary effects of famine 
on population health in general and famine in particular?; 
b) what are the socio-political and environmental impacts 
of famine?  What are the best ways to respond to this 
public health problem? 

1.3. Definitions and Framework of Thinking 
Theoretical framework introduce and describes the 

theory that explains why the topic is necessary to research. 
When the WHO defined public health as “the art and 
science of preventing disease, prolonging life and 
promoting health through the organized efforts of society,” 
[14] it is inferring that addressing public health problems 
require the efforts of organized society. The definition 
also implies that evidence-based social and scientific 
actions are necessarily addressing public health problems.  
Also, when the WHO defined health promotion as “the 
process of enabling people to increase control over, and to 
improve, their health,” [14] the definition goes beyond 
focusing on individual behavior towards a wide range of 
social and environmental interventions. Public health 
nutrition policies (PHNP) are directed to promoting food 
security and preventing nutritional deficiencies. To offer 
the answers to the above research questions, I found that 
the PHNP framework of thinking provides the necessary 
tool to capture, analyze, and extract data, as well as 
advance critical action plans. The PHNP framework is 
vested on evidence-based knowledge that throughout the 
lifecycle, balanced foods are essential for optimal growth, 
development, and overall health [15]. The PHNP focuses 
on enabling social conditions and advancing people to 
identify their needs and finding solutions.  

2. Methods and Materials 

To prevent famine and promote food security one need 
to understand the short and long term impacts of hunger. 
Also, to make public health policies impactful, it needs to 
be evidence-based. To address those gaps, in this paper, I 
apply knowledge synthesis methods. For this project, I use 
primary data collected for my Ph.D. thesis and secondary 
data from literature reviews. For the secondary data, 
initially, I google-searched the terms famine, starvation, 
and “health”. In a google search, when I entered those 
terms, 26,100,000 results were generated (0.49 seconds).  
There are too many to review, and also the google search 
has many limitations. To make the research more 
comprehensive, I used Medline Database (OVID).  In the 
OVID Database in the subject when I entered the term 
famine or starvation, 10,463 articles produced. When the 
search is limited to the English language, it produced 
9,270 articles.  When the term health or public health was 

searched, it generated 6,448,769 articles.  When the two 
terms were combined and limited to the English language, 
1811 articles were generated. I selected papers having in 
mind the short-term and the long-term impacts of famine 
as well as the mechanisms in which famine and starvation 
lead to public health problems.  To manage the search  
in the database, I produced the titles and abstracts of  
those articles. Based on them I reviewed articles  
from the experiences of the Irish potato famine, Dutch 
famine, Russia - Leningrad Siege, Chinese famine, Nazi 
Concentration Camps, Nigeria Biafra conflict, Bangladesh, 
North Korea and Ethiopia. One of the major books I 
frequently consulted was The Minnesota Great Starvation 
Experiment, 1944-45 [16]. 
Why am I interested in studying the short and long-
term effects of famine? 

First, from my lived experiences and research in public 
health nutrition in the Horn of Africa, I realized that 
famine is a longstanding public health problem. I noticed 
that there are many people who may survive the  
famine and then face health problems accompanied by 
malnutrition-stunt growth, weakness, and susceptibility to 
diseases. Usually, relief agencies provide relief foods to 
save the lives of those who are on the verge of death. 
Children under five years old are most vulnerable to 
famine, and in many cases, the delivery of relief foods are 
made when it is too late. By the time relief foods are 
delivered, malnutrition has already taken its course and 
hindered the growth and the development of different 
organs, tissues, and cells in the fetus, infants and children.  
Although relief foods save lives, they are insufficient to 
raise healthy children who will be physically and mentally 
capable of solving their future problems. Those children 
who suffered from malnutrition at an early age will 
grownup being physically and mentally frail. Mental 
underdevelopment hinders educational achievement. 
These children will not be as adequately prepared to 
manage the social ills, i.e., conflict, human rights 
violations, and environmental stresses as the generation 
before them. Eventually, famine in one generation 
produces communities that are vulnerable to famine in the 
next generation. The burden of deaths and disabilities 
resulting from famine are intergenerational. 

Second, malnutrition suppresses the immune system, 
and increase vulnerability to a wide range of infectious 
diseases. Infections further deplete energy, hinder the 
absorption of nutrients and further increase the need for 
food. Usually in areas where there is famine outbreaks of 
cholera, tuberculosis, meningitis, and measles are high. As 
famine kills or disables productive adults and children, it 
leaves children in poverty and makes them vulnerable to 
famine. 

Third, from my research observations and others, as 
food insecurity persists for a long time, the need to have 
access to food overruns many of the social and cultural 
ethics of society. This is a major contributing factor for 
conflicts and instabilities. Conflict and instability erode 
society’s resources and further increases vulnerability to 
famine.  

Fourth, I noted that as societies suffer from malnutrition, 
the prevalence of human rights violations and conflicts 
increases and this conditions them to use natural resources 
unsustainably. This leads to widespread deforestation, soil 
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erosion, and environmental degradation.  Environmental 
degradation further widens water scarcity and reduces the 
moisture and productivity of the soil. Such environmental 
degradations further increase the vulnerability of people to 
famine.  

Fifth, famine is not affecting the people in the Horn of 
Africa in the same way. Politically powerful groups use 
their power to allocate vulnerability to famine to the 
marginalized and privileges to themselves. Indeed, in 
countries facing conflict and famine, women eat least and 
last. This creates an inequitable society and makes inequality 
inherited from one generation to the next. Unequitable 
societies are susceptible to conflict and famine.  

Sixth, relief agencies and the Horn of Africa 
policymakers act to contain famine without deeply 
understanding the complexities of the problem. Fully 
understanding the problem is halfway to finding solutions. 
Inadequate understanding of the social processes of 
famine have limited the efforts made to prevent it, and this 
has left the region to experience significant public health 
problems. Policymakers need to move away from blaming 
nature and reacting only when malnutrition reached a 
critical stage and work together to contain the social 
causes of famine and guarantee food security. 

Seventh, nutrients are the building blocks of our body. 
Early exposure to malnutrition hinders healthy growth  
and development as well as the differentiation of  
organs, tissues, and cells. The underdevelopment of these 
critical body parts leads in adulthood to functioning  
below normal physiology. Much of the current literature 
on famines makes clear that the health problems 
associated with malnutrition range from reproductive 
failure, increased risks of degenerative diseases, i.e.,  
heart diseases, cancer, diabetes, osteoporosis, respiratory 
problems, exophthalmia, early aging and mental problems 
including schizophrenia.  Famine adds extra public health 
burdens.  

Eighth, I believe promoting food security and preventing 
famine in the Horn of Africa is a shared responsibility of 
states, organizations and private sectors. All the Horn of 
African states need to set conventional policies having in 
mind a food security and sustainability lens—a process 
that promotes critical thought about the impact of the 
programs and policy decisions on food security.  

Ninth, public health nutrition promotion advances 
improved the nutritional health of the population through 
the application of nutrition sciences and knowledge  
of healthy eating. Public health nutrition promotes 
evidence-based practices. High quality, multidisciplinary 
nutrition research, and effective collaborations are the key 
to improve food security.  The Horn of African countries 
are not producing impactful knowledge to prevent famine. 
They need to build on the strengths of society and identify 
and address their weaknesses. In order to make more 
significant advances, they need to move more quickly and 
transform thinking and actions.  
Biology of Starvation (primary impacts) 

The initial stage of starvation is the intense depletion of 
stored proteins. When starvation is prolonged, protein 
catabolism decreases, and the utilization of fats increase.  
The sudden drop in calories causes’ the body to use stored 
protein and energy and causes weight and muscle tissue 
losses. Muscle tissues are needed to maintain essential 

body functions. Initially, acute starvation leads to nausea, 
vomiting and dizziness [2]. Prolonged starvation depletes 
the stored energy and weakens the physical strength of the 
person. It reduces body temperature, heartbeat, muscle 
strength, and brain function. It also suppresses the 
function of lungs, speech, seeing and hearing ability, tests, 
and smell [2]. Prolonged starvation might cause edema, 
poor muscular development, rough skin, and abnormal fat 
absorption.  

Abnormal fat malabsorption hinders vitamin A, E,  
and D absorption. Vitamin A deficiency affects the 
development and function of the cornea of the eye and 
causes blindness such as exophthalmia [2]. The depletion 
of fat from the body and malabsorption of vitamin A and 
E lead to rough skin and suppress the immune system. 
Loss of muscles and energy also cause the depletion of the 
immune system and exposes the person to easily 
preventable infectious diseases. Infections usually cause 
high body temperature, which further increases protein-
energy depletion. Sometimes, infection causes diarrhea 
and vomiting, which leads to malabsorption and further 
aggravates the problem.  

Primarily starvation leads to a slower metabolism and 
lowers blood volume. Starvation leads to reduced coordination 
and increased muscle soreness. As the body muscle and 
fat get depleted, the person becomes vulnerable to cold 
and heat. It is hard to sit [16]. Suppression of the immune 
system and increases the infection rate and severity  
of the infection [17]. For those reasons, among the  
famine-stricken communities suppressed immunodeficiency 
symptoms and infectious diseases such as typhus, 
dysentery & malaria are frequent and severe. 

Early life environments predict future health. Prenatal 
and young age exposure to famine is associated with an 
increased risk of underdevelopment of tissues, cells,  
and organs and contribute to metabolic disorders and 
cardiovascular diseases in adults [18]. Protein-Calorie 
deficiency causes kwashiorkor and marasmus. Energy-protein 
deficiencies are followed by the malnutrition of different 
types of vitamins and minerals. This further creates a 
short-term, and long-term health burden. 

Protein provides the building materials for organs, 
tissues and cells and is essential to growth and 
development. Malnutrition in general and energy-protein, 
vitamin and minerals affect different age groups in unique 
ways [2]. Famine and malnutrition affect pregnant women, 
breastfeeding mothers, fetuses, and children more severely 
than others. Malnutrition of pregnant mother, fetus, infant, 
and children significantly increase mortality rates and 
cause mental and physical impairment.  This leads to poor 
performance in school and in physically demanding jobs 
[7]. Iron deficiency is more prevalent among malnourished 
mothers. Malnourished mothers undergo long labor when 
they deliver babies. As we can see later, chronic 
malnutrition in the fetus and early babies affect their 
physical and mental development. Those impacts can 
manifest in the second and third generations. 

Given that malnutrition decreases the immune system, 
it increases the risk of contracting infectious diseases, 
disease severity, and slows recovery [17]. Acute 
malnutrition makes children more susceptible to infection 
[18,19]. Being hungry, weak and stressed, displaced and 
fleeing from place to place for search of food, along with 
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poor prior health and immunization status, decreased 
access to basic needs, i.e., water, shelter, and sanitation, 
puts populations at high risk of contracting infectious 
diseases and subsequent deaths. Famines and epidemics 
often interact synergistically and increase the risk of early 
death and disability. This destructive cycle needs to be 
broken with appropriate nutritional promotion, food 
security, treatment of malnutrition as well as preventing 
and rapidly treating disease.  
Short-term effects of Starvation 

In complex biochemical pathways, most of the nutrients 
are critical to the development of the physical body and 
the mind. Inadequate nutrients affect the growth and 
development of critical body parts. For example, the 
protein-energy malnutrition suppresses the development of 
muscles. Calcium, phosphorus, and vitamin D deficiency 
hinder the development of bone. Protein-energy malnutrition 
compounded with a lack of calcium, phosphorus, and 
vitamin D suppresses the development of physical strength 
[2]. The weaker the bone and physical strength, the fewer 
people able to work in physically demanding jobs. Iron, 
iodine [20] and essential fatty acids are necessary for the 
growth and development of the brain and nervous system 
[2]. Early exposure to those nutritional deficiencies makes 
children underperform in school. If children underperform 
in school, the development of problem-solving skills are 
hindered. The underdevelopment of the physical body and 
mental capacity leaves them in lifetime poverty. In many 
cases, they are most likely to inherit poverty to the next 
generation. 
Bone growth and development and Osteoporosis risk 

Bone provides support for the body and attachment for 
muscles and internal organs. It protects vital organs,  
plays a critical role in blood and bone marrow formation. 
It also provides ionic calcium reserves. Micro-macro 
nutrients such as calcium, phosphorus and vitamin D are 
directly involved in the differentiation and development of 
the skeletal system. However, during famine calcium 
deficiency is one of the major problems. Deficiency of this 
nutrient leads to underdevelopment of several critical 
organs such as bones and cartilage. This increases the risk 
of stunt growth, bones being fragile and easily fractured 
[2,21]. 

Lower bone density, osteoporosis, and bone fractures 
are more frequently recorded among children who 
survived famine.  As noted above, in Tigray and Wallo 
provinces of Ethiopia, famine has been occurring more 
periodically. In those provinces, the bone density of 
children and adults was more fragile.  In the 1980s, public 
opinion at the time perceived the underdevelopment of 
bones among those people from those provinces to be 
genetic.  However, children who were born after the 1990s 
in Tigray region in upper-class families do not show those 
symptoms. This proves that it is not genetic; it was related 
to malnutrition in general and calcium deficiency in 
particular. Data collected from China indicate that in-utero 
and early childhood exposure to famine had significant 
adverse effects on adult height, weight, weight-for-height, 
educational attainment, and labor supply [18]. 

There is another pathway in which famine causes the 
underdevelopment of bone. Famine increases the risk of 
fluoride toxicity and alters the healthy growth of bones 
and cartilage. The soil and water of the Rift Valley region 

of the Horn of Africa are high in fluoride. During famine 
people choices are limited, and for that reason, people 
become more dependent on the water high in fluoride. 
Besides, milk which is rich in calcium play as a protective 
factor to fluoride toxicity; however, during famine, the 
scarcity of milk exacerbate the problem and increase 
skeletal fluorosis--where cartilage turns to bones [22]. 
Development of the Circulation System and Risk to 
Heart Diseases 

Early in life exposure to famine causes metabolic 
disorder and increases the risk of being diabetic, obese, 
and having dyslipidemia. Those metabolic disorders 
increase the risk of cardiovascular diseases and the early 
onset of coronary artery disease. For example, the record 
shows children who were born during the Leningrad  
siege and children born a few years before, were at  
greater risks of developing high blood pressure, and 
mortality from complications from heart problems were 
significantly higher than in the general public. The authors 
conclude that starvation accompanying chronic stress, 
particularly at the onset of or during puberty, may increase 
vulnerability to later cardiovascular disease [23]. Impaired 
growth in utero is linked to raised blood pressure and 
increased risk of ischemic heart disease and stroke. The 
study from the 1944-45 Dutch famine shows that the 
fetuses, infants, and children who survived the famine  
had a higher body mass index, lower glucose tolerance  
in their adulthood [25]. Data also reveal that famine 
hinders economic and health outcomes in adulthood. Fetal 
exposure to the Chinese famine was associated with an 
increased risk of anemia in adulthood [23,40]. 
Development of Reproductive System and Risk 
Factors 

Starvation affects the development and differentiation 
of sex organs in both male and female. In men and women, 
starvation increases the infertility rate.  In men, starvation 
stops sperm production, reduces sperm counts, motility, 
and morphology. In women, starvation might entirely stop 
menstruation or slow the development of egg cells.  
In women, it increases the risk of breast cancer [25]  
and early menopause. In both cases, it disrupts the  
energy-homeostasis and accelerates aging. 

Starvation causes more stillbirths. The increase in 
stillbirths is more prevalent in the male fetus than the 
female. Newborn girls were able to better survive extreme 
starvation than the boys [26,43]. The greater biological 
vulnerability and stronger natural selection in utero of 
male versus female fetuses during severe famine may 
result in a stronger selection effect on men than women. 
Famine affects the ratio of females to males. Sexual desire 
become secondary or tertiary to food.  During famines the 
priority is food. For example, one of the Oromo’s oral 
story suggests that for starving couples, romance is 
spiritual. The physical desire for romances returns in a 
shorter time for women than for men.  
Nervous System Development and Mental Health 

Several nutrients are involved in the formation and 
differentiation of the nervous system and brain 
development. During famines, many of those critical 
nutrients are either in short supply or not balanced. The 
deficiency of these nutrients work individually or 
synergistically and hinder the development of the brain 
and nervous system of fetuses and children under the age 
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of five years. The underdevelopment of the brain and 
nervous system limits their mobility, slows motor skills, 
learning ability, and even increases the risk factor of 
several mental health problems. In fetuses and children 
under five, starvation leads to slower mental alertness, 
hinders concentration, and comprehension. In the male, it 
increases depression. For example, data collected from the 
Dutch and Chinese famines revealed that babies born and 
children under five years during the famine are at higher risk 
of developing psychologic disorders such as schizophrenia. 
The effects are stronger in the early gestation period than 
in the middle and last gestation periods [25].  

Children who are exposed to starvation in the fetus 
stage and under five years of age are less educable, and 
they have difficulty developing problem-solving skills. 
Their productivities are significantly hindered for more  
so than the children of their age born and raised in  
healthy social conditions. The inhibited educability, 
problem-solving skills, and productivity lead to earning 
less. This leaves the sufferers in poverty the rest of their 
lives and makes them pass on poverty to their children. 
Not only that, epigenetic1 science has now revealed that 
our genetic capacity could be altered based on the early 
social-environmental exposures [27].  

The development of the brain and nervous system are 
dependent on the quality of life in early age. The brain is 
all about reasoning, the ability to learn, critical thinking, 
connecting information, constructing knowledge and finding 
workable solutions. The brain is critical to systematic and 
rational thinking and creatively providing solutions. If the 
brain and nervous system developments are hindered, 
learning skills, problem-solving and creativity are suppressed. 
This takes away one of the necessary tools needed for 
individuals to provide themselves the basic necessities in 
life. The more people’s thinking capacities are hindered, 
the more the families and communities are kept in poverty. 
In China, it was reported that fetal exposure to malnutrition 
has substantial and long-lasting impacts on both physical 
and mental health. This includes cognitive abilities, the risks 
of stroke, physical disabilities in speech, walking and vision, 
and measures of mental acuity. The finding also revealed 
that early life exposure to famine increases the risk of being 
schizophrenic. The findings imply that policies and programs 
that improve the nutritional status of pregnant women yield 
benefits for the health of a fetus that extend through the 
life cycle in the form of reduced physical and mental 
impairment [28]. The work of Van Abeelen and colleagues 
[19] reveals that in the male, the harmful impact of famine 
exposure increases the risk of mental illness later in life. 
Digestive and Endocrine System 

The pancreas is responsible for the production of 
insulin needed to regulate blood glucose level. The 
pancreas is one of the organs vulnerable to malnutrition. 
More specifically, malnutrition affects the growth and 
development of beta cells of pancreases.  Several studies 
have revealed that exposure to famine during early life 
may increase body mass index (BMI), increase the risk of 
overweight and obesity in general and females in 
particular [29]. Maternal and paternal nutritional status 
nutrition as an indicator of offspring metabolic syndrome 

1 Epigenetics is the control of gene expression through mechanisms not 
directly related to the DNA coding sequence.  

risk in later life through epigenetic imprinting. 
Malnutrition in early life increases breast cancer risk  
[30,44]. In females’ early exposure to famine in the early 
gestation period increases the risk of developing 
cardiovascular diseases, cancer, and breast cancer 
mortality than in those who were not exposed to famine 
[19]. 
Social Impacts of Famine 

Food is one of the underlying biological needs. 
Consistent with Abraham Maslow’s theory of the 
hierarchy of needs [31], human beings strive to the utmost 
to acquire basic physiological needs such as food, water, 
shelter, and clothing. Those who have experienced famine 
testified that when people suffer from famine, the need for 
food became a priority and religion (ethics) became 
second to food. The efforts people make to guarantee food 
security for self, family, and community takes over other 
social norms of the society.  Self-protection and self-
interest dominate over the rest. The need to consider the 
needs of others is last on their priority list.  

Social historians and public health scientists have 
explored the role of famine in disease and mortality. The 
historical record shows that famine causes the breakdown 
of everyday social and economic organizations and coping 
skills and leads to mass migration and social disorder. 
Equally just as famine triggers the outbreak of mass 
communicable disease and increases mortality and morbidity, 
it also causes social breakdowns.  One of the phenomena 
that follow famine is conflict in the family and community 
and subsequently, displacement. Indeed, conflict in the 
family, community, and between communities leads to 
instability [32].  

Since the 1890s, Abyssinians have been migrating  
to the south and massively settling in Oromia and the 
other regions. The initial reason for the displacement of 
Abyssinians was famine caused by rinderpest virus [10] 
and maladministration. Although the settlement of 
Abyssinians was necessitated by biological need, in a 
short time, it led to other consequences. The settlers were 
armed with guns acquired from the European empire 
builders and equipped with epistemic racism propagated 
by the religious leaders. The large forceful settlement was 
followed by the construction of Orthodox churches and 
forceful religious conversion and political domination. 
This further intensified the illegal confiscation of land, 
cattle, and grains necessary to feed the unsalaried army 
and who also sent relief foods to their homeland. The 
settlers theorized that they were racially and culturally 
superior. The settlers used their guns to harass, kill, and 
assert their power. Within a short time, the settlers built 
their institutions and validated their power: as well, they 
used their power to validate their knowledge – i.e.,  
the Orthodox religious teachings. The settlers became 
landlords, and the local people became the serfs. 
Controlling the land and resources further intensified 
colonial settlement and dispossession and eviction of 
people from their homes [33]. 

The first Abyssinian settlements in Oromia and the 
south were unplanned. The abrupt mass settlements spread 
diseases such as Rinderpest virus and caused famine  
in Oromia and other regions [10]. This further created 
resentment between the settlers and the host people. The 
disease and settlements created conditions for conflict and 
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instability. In many ways, conflicts consumed lean 
resources and increased the risk factors for famine and 
diseases. 

Oromo and other indigenous people are egalitarian 
societies. For example, the Oromo, Gedeo, and Konso 
freely elected their leaders every eight years. For them, 
participation in the political life of the society is not a 
choice but is mandatory. However, Abyssinians are from 
hierarchical society, and for them, politics is left for the 
elites. The Abyssinian settlers denied the Oromo people 
the right to participate in politics and shape their future 
and address their needs. This denial hindered the Oromo 
people and others from early identifying risks to famine 
and preventing them. 

To explore the social impacts of not considering the 
needs of others, let me give a specific example. Before, 
before 1887, only a few Abyssinians had settled in Oromia, 
in the garrison camps. At that time, the Abyssinian king 
had not enough human resources and to establish 
domination.  The Oromo oral story suggests that the early 
Abyssinian settlers were merely seen as colonizers but 
hopeless migrants. However, when the famine occurred in 
Abyssinia, many able-bodied men joined the Menelik 
army, and settled in Oromia and other regions. These men 
joined the army as a means of survival. At that time, the 
Abyssinian army was unsalaried, and they were instructed 
to generate their living by looting food from the people 
whom they had newly conquered.  Those armed men had 
acquired foods and shelter for themselves, their families, 
and community and even generated relief food for people 
in their homeland from the people they conquered.  The 
war and slave trade compounded with famine caused by 
rinderpest virus and looting further aggravated famine in 
Oromia and accounted for the deaths of two-thirds of the 
population [34]. 

Here another example. The famine caused by rinderpest 
severely affected pastoralist people. In the Kenyan case, 
when the famine occurred, the Maasai people were 
predominantly cattle breeders. The Kikuyu were mixed 
agriculturalists. As a result, the Kikuyu faced minor 
suffering from the famine compared to the Maasai.  As a 
result, the Kikuyu used their agricultural practices to 
expand their territory as they traded land for food with the 
Maasai [10]. 

Famine is the most extreme manifestation of the 
existence of poverty, inequality, and the unfair distribution 
of decision making power [35]. At a personal level, 
hunger is a painful experience, and seeing others painfully 
dying of starvation amid the world’s abundance of food 
and calories makes people develop a strong character. 
Unable to find food when you are starving and unable to 
feed loved ones when needed is stressful. Indeed, 
starvation causes unbearable physical and emotional pain. 
Stressed bodies and minds further suppress the immune 
system and further aggravate health problems. The stress 
resulting from famine has personal and social impacts. At 
a personal level, the stress further increases the trauma to 
the body and mind. At the societal level, it makes the 
survivors angry and frustrated and prone to violence. 

Experimental biology and psychology has shown that 
eating behaviors can be conditioned [16]. Literature in the 
area of hunger in general and famine in particular shows 
increases impulsivity-hyperactivity, irritability-aggression, 

anxiety, and use of narcotics. The literature on food 
insecurity also shows that within affluent societies, 
famines causes a substantial burden of social problems. 
This substantiates the idea that hunger is an essential 
mediator of the social relationships between communities 
and within communities [36]. 

Food is a symbol of love, care, warmth, and friendship. 
Foods are valued in all cultures, and it is one of the 
necessities in life and the determining factor for 
motivation. It is for those reasons that societies celebrate 
events with food. Famine takes away all those positive 
factors. In the long term, starvation affects physical 
abilities and alter the mental capacity to judge right from 
wrong. Impoverished and starved individuals break ethical 
standards and the law. This leads to the risk of social 
aggression and even cannibalism [16]. For example, many 
researchers have carefully looked at a famine, and their 
findings reveal that the onset of famine results in the 
breakdown of normal social relations and produces many 
dysfunctional social behaviors. The most common survival 
strategies were migrations in search of food. Migration, on 
the one hand, led to family and community breakdown 
and on the other, it facilitated the spread of epidemic 
diseases such as cholera, dysentery, malaria, and many 
other infectious diseases. Although some of these diseases 
have no direct synergetic relationships with malnutrition, 
the abnormal social and environmental conditions created 
famine that in turn, aggravated the problem [4].  

Displacement and population movements triggered by 
the threat of food shortages create new hazards for the 
migrants and the host group, including exposure to new 
diseases, which may be exacerbated by the declining 
quantity and quality of food. For example, during the 
1985/86 famine in Tigray and Wallo province, the 
Ethiopian government massively settled those starving 
people in Western Oromia. The movement of people 
transplanted several diseases common in former provinces 
to the latter [34]. 

Let us now explore how food insecurity conditions 
people to eat nonstandard foods. Given that Lathyrus 
sativus or Grass Pea ጓጓ have short vegetation period it is 
widely cultivated in Northern Ethiopia. The Grass pea is a 
member of the legume family and it is rich in protein. It 
also has a chemical that can damage the nervous system of 
spastic paraparesis of the lower limbs and paralyzes 
human and horse legs. This is known in the scientific 
community as neurolathyrism. Lathyrism is a disorder of 
the central motor system. The fresh and dried grass pea 
seeds are rich with the toxic chemical that causes the 
damage. The dried grass pea seeds are usually roasted 
before consumed as food. Researchers revealed that  
in Ethiopia during famines, one of the risks was an 
increase in neurolathyrism [37]. There are three possible 
explanations for the increase of neurolathyrism cases. The 
first reason is due to food insecurity more people take 
risks and eat nonstandard foods. Second, malnourished 
individuals cannot safely metabolize the small amount of 
chemical in the seeds.  Third, people were more dependent 
on the seed than at regular time [38].  
Environmental impacts 

Food is part of the physical environment. Food security 
and environmental sustainability are intertwined. As 
environmental degradation causes famine, and famine  
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also contributes to environmental degradation. It causes 
communities to use natural resources unsustainably. When 
there is no food security, people are conditioned to cut 
trees for charcoal production, firewood sales, expand 
farmland or seek fertile land, and these contribute to 
deforestation [34]. Environmental degradation leads to 
scarcities of water, erode soil fertility, limit biodiversity, 
humidity, and alter the soil's Ph level. Environmental 
degradation hinders the fertility and productivity of the 
soil. It increases water evaporation and limits moisture in 
the soil and contributes to lakes, ponds, and rivers 
becoming dry. This further increase the risk factors for 
famine. Environmental degradation increases food and 
water-borne diseases such as biological contaminants and 
chemical pollutants. Furthermore, famine makes societies 
inherit the degraded environment and pass on poverty to 
their children & grandchildren. 
Intergenerational effects of famine 

Much of the current literature on the impacts of famine 
have focused on the first generation. However, the 
development of epigenetic sciences revealed that early life 
stress could be transferred from parents to children [27]. 
As we have noted in the case of Fetal Alcohol Spectrum 
Disorders, children’s health and development are dependent 
on the health status of both parents. Child health and 
development are influenced by the preconception health 
status of fathers and mothers [39]. Child health and 
development are dependent on whether or not the father 
produced healthy sperm cells. The health status of the mother 
is more compelling because it starts from the formation of 
healthy egg cells and during conception by adequately 
nourishing the fetus in the womb and giving adequate breast 
milk after birth. If the father or mother or both were exposed 
to famine or suffered from malnutrition, they will have 
children with less than optimum physical and mental capacities. 
Optimal food is not only a prerequisite for the enjoyment 
of everyday living but also having healthy children. 

Individuals who are exposed to famine early on are 
experience stunted growth, delayed cognitive and physical 
development, and they are most unlikely to live up to their 
potential. They cannot develop their full potential for cognitive, 
physical and emotional capacity and prone to metabolic 
disorders. Those individuals would pass on their weakened 
physical and mental capacity to their children and 
grandchildren through the epigenetic factor. The weaker 
their physical strength and mental capacity the poorer they 
are in the society. The poorer they are, the more likely they 
are to pass on poverty to their children and grandchildren. 

3. Discussions 

The relationships between food insecurity and public 
health are well known. A thousand years ago when 
Hippocrates said: “Let food be the medicine and the 
medicine be the food, “he made those relationships very 
clear. Food and nutrients are the building blocks of  
our body. In part or in whole, nutrients determine our 
physical strength, mental capacity, the capacity to fight 
infectious and chronic diseases and heal wounds. If 
nutrient deficiencies limit our mental capacity, this means 
they hinder the development of our problem-solving  
skills. Also, if they hinder the development of physical 

strength, they limit our effectively working in physically 
demanding jobs.  

When individuals and societies ask questions and try to 
answer puzzles, they are engaged in research.  When I 
closely look at the case of Oromo people, the research 
questions they had in the past and the social policies they 
developed were fascinating [40]. Oromo’s social policies 
and their oral story clearly link the relationships between 
food and health. One of such policies is intended to reduce 
infant, child, and maternal mortality.  In lowland regions 
of the Oromia-Borana zone, the longstanding policy 
promotes abstaining from sex up until the child is two 
years [41]. It is intended to widen the birth gaps between 
children and prevent marasmus and kwashiorkor.  Also, 
when Oromos explained the relation between food and 
immunity they describe it in a metaphor, “wajiin banaa 
jetee falaxa qaraadhu, gargaari baana jetee maseena 
qaladhu jetee citooni”- literary if you want to be free from 
itching skin eat fattened beef. 

Although, famine is a long-standing public health 
problem in the Horn of Africa, the public health impacts 
of famine and malnutrition are under-discussed. No 
adequate empirical date captured the experiences of 
famine survivors. The very few available sources have 
captured the short-term effects of famine. However, no 
one has made serious efforts to capture the impacts of 
famine on the survivors, to the second and third 
generations.  In the absence of empirical data in this paper, 
I reviewed literature in the area and synthesized the 
knowledge on the experiences of others.  Cultural 
differences are insignificant when it comes to the short 
term and long term impacts of famine.  

Nutritional deprivation affects our body at the molecular 
and cellular level [42]. Describing the relationship 
between the foods we eat and personal development, the 
adage says, “you are what you eat.”  The social, economic, 
political, cultural, and environmental capacity of people 
and their quality of life are directly linked to their food 
security.  Indeed, food security is one of the social 
determinants of population health. If pregnant mothers, 
breastfeeding mothers, and children are well fed the 
children will grow up healthy and happy [42]. These 
children will develop bodies and minds that think 
critically and act accordingly. Healthy children are 
educable, socially smart and quickly develop problem-
solving skills.  In their adulthood, they became producers, 
have low social costs, require fewer health care services, 
and will have a better quality of life. Healthy children will 
grow to be healthy adults and contribute to building a 
healthy society.  

Malnutrition increases the risk of contracting infectious 
diseases and disease severity. Being physically weak from 
starvation compounded with displacement and stressed 
along with poor prior health, immunization status, limited 
access to necessities such as food, water, shelter, and 
sanitation, put the populations at high risk of contracting 
infectious diseases and subsequent death. Infectious 
diseases lead to diarrhea and vomiting that increase 
malabsorption and exacerbate malnutrition. Furthermore, 
infectious diseases increase protein-energy needs and 
further aggravate the problem. Research shows that poor 
nutrition accounts for more than half of the global burden 
of disease.  
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Wherever there is famine, there is displacement of 
people. Health risks among the displaced population 
include complications resulting from acute and chronic 
malnutrition such as micronutrient deficiencies. Displacement 
increases the risk of new and old infectious diseases. If 
people move into overcrowded or unsanitary settings 
where there is no adequate safe water or appropriate food 
for an extended period, people are at higher risk of 
infectious diseases. Guaranteeing food security is the 
cornerstone in assuring healthy growth and development 
of children and the prevention of diseases.  

Prevention of malnutrition in general and famine, in 
particular, is achievable. We cannot adequately address 
famine and food insecurity without fully understanding 
and changing the social webs that cause it or can 
potentially improve food security. Improved household 
food security, and safety as well as controlling micronutrient 
deficiencies, are necessary to prevent and manage 
infectious diseases. The efforts we make to prevent 
malnutrition and famine are part and parcel of the effort 
we make to improve public health status and prevent 
famine. 

Famine has detrimental social effects. An inadequate 
supply of nutrients to cells and tissues leads to 
underdevelopment of organs. The underdevelopment of 
those organs hinders personal, social, cultural, psychological, 
economic, political, and educational achievement. For 
example, well-fed pregnant mothers are most likely to 
deliver healthy children and provide adequate breast milk 
to her children [3,42,44].  

Malnutrition, a scarcity of water, poor sanitation  
and displacement of people changes the host-parasite 
relationships.  This exposes people to easily preventable 
communicable diseases. Also, as malnutrition suppresses 
the immune system and decreases the host’s resistance, it 
increases the severity of infections. Besides, famine 
causes social disruption, displacement, crowding, and 
decreased sanitation. Decreased sanitation and increased 
severity of infections further upsurge the transmission of 
infectious diseases and increase the severity of the 
infection. Furthermore, displacements and movements of 
people from place to place increases the risk of new 
infections [3,44,45]. 

Famine causes enormous suffering. Unmapped and 
misunderstood systems make public health intervention 
impossible [12]. For many years researchers and 
policymakers cited the importance of nutrition to the 
growth and development of children. Early childhood 
experiences have profound impacts later in adulthood and 
the next generations. Famine and malnutrition have a ripple 
effect—they slow economic and human development  
and degrade the natural world. It slows progress in 
development like education and employment.  Poor 
nutrition leaves children vulnerable to diseases and illness 
and can cause stunted physical growth and brain 
development. Researchers and policymakers need to 
envision going beyond the short-term effects of famine. 

4. Conclusions 

This paper has dealt with the ranges of public health 
impacts of famine. Based on those analyses, the following 

conclusions are made. First, nutrients are the building 
blocks of our body, and they are essential for the growth 
and development and differentiation of organs, tissues, 
and cells. Inadequate nutrient supplies during the growth 
and development of fetuses and children have implications 
for the underdevelopment of different organs, tissues, and 
cells. 

Second, in the short term, starvation leads to the 
depletion of the stored protein-energy sources. The 
depletion of those and other nutrients suppress the 
immune system and result in increased vulnerability to 
infectious diseases. The more people starve, the more their 
immune system is suppressed, the higher the prevalence of 
easily preventable infectious diseases.   For this reason, 
during famines, water, and foodborne diseases and vector-
borne diseases increase.  Also, infectious diseases increase 
energy expenditures and decrease nutrient absorption and 
exacerbate malnutrition. 

Third, the altered growth and development mean 
repressed physiological functions. In the long term, 
repressed physiological functions mean that in middle age, 
the person is prone to many degenerative diseases. For 
example, early age life stress is associated with increased 
blood pressure, diabetes, hyperlipidemia, and a range of 
mental disorders. 

Fourth, famine increases poverty in the community. 
The underdevelopment of organs, tissues, and cells 
resulting from starvation hinder the educability and 
productivity of those exposed to malnutrition early in life. 
Hindered educability and productivity means lower social-
economic status. Indeed, famine makes families and 
communities pass on poverty to their children and 
grandchildren.  

Fifth, just as famines are caused by the social problems 
which Sen (1999) described as the deficiency in 
democracy and human rights, they also create social 
problems. Food is one of the underlying biological needs 
and to guarantee self and family members adequate food 
human beings will do extraordinary things. As survivors 
say during a famine, food is the overwhelming priority.  
As a result, during famines, morality, ethics, and written 
and unwritten laws are often violated. This leads to 
violence in the family, community, and between 
communities. Conflict and instability in the community 
deplete resources and further create unhealthy social 
conditions. 

Sixth, famine increases competition on built and natural 
resources and contributes to environmental degradations. 
Environmental degradation further increases risks to many 
public health problems, including famine.  

Seventh, famine is one of the major public health 
problems in the Horn of Africa. Evidence collected in 
longitudinal studies makes it clear that famines are the 
causes of many public health problems. Eliminating the 
root causes of food insecurity is quintessential public 
health intervention.  The effort that societies make to 
prevent famine and malnutrition need to be seen as part 
and parcel of addressing many public health problems.  

Eighth, famine is an easily preventable public health 
problem. Evidence-based public health nutrition policies 
need to be directed towards the control of nutritional 
deficiencies. Failing to prevent famine constitute negligence 
by policymakers. 
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Ninth, from a public health perspective the prevention 
of the mortality and morbidity that result from malnutrition 
and food-water-borne diseases necessitate the promotion 
of social justice and empowering people.  

Tenth, as I stated above, in their daily prayers when the 
Oromo elders say, give us peace (nagaa), preclude us 
from extreme war (waraana), poverty (deega), famine 
(beela) and epidemic diseases (dhukkuba), they are stating 
their wishes and hopes. Those the longstanding wish 
should be the primary objective of their governing body. 
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