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ABSTRACT

Many underdeveloped countries still struggle with the public health
issue of acute illnesses, especially with the emergence of injuries
as a major category of acute diseases. Control of the acute disease
is challenging particularly when it occurs as an outbreak, either
in isolation or as part of a wider epidemic. This narrative review
summarizes the definition, epidemiologic transition, pattern and
modes of spread, classification, epidemiologic measures, community
burden, prevention, control, and future challenges of acute disease.
This review is to provide a reference for epidemiologists, clinicians,

researchers, and policymakers.
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Burden

1. Introduction

Acute (relatively severe disorder with an abrupt onset and brief
symptom duration) and chronic (less severe but lasts for long periods
even a lifetime) diseases are the two main categories of illnesses.
Acute disease ends in complete recovery or passes into a chronic
phase or death[1-6].

Acute diseases are still a public health problem in many developing
nations, especially with emergence of acute injuries and re-emerging
of old infectious diseases. Acute diseases gained more interest,
especially after the emergence of acute COVID-19 pandemic[7].
The control of acute diseases is challenging particularly when
it occurs as an outbreak, either in isolation or as part of a wider
pandemic. Although acute diseases are not a specific goal or target

of Millennium Development Goals, most of the Goal 3 Targets

contribute to prevention and control of these diseases, e.g. by 2030,
eliminate all preventable infant and young child deaths, as well as
AIDS, tuberculosis, and malaria epidemics; combat hepatitis, water-
borne illnesses, and other communicable diseases; and reduce by
half the number of global traffic-related fatalities and injuries as well
as the number of illnesses and fatalities brought on by hazardous

chemicals and air pollution[8-10].

2. Methods

In this narrative literature review, we searched PubMed and
Google Scholar for complete texts of papers published in English.
The keywords used included acute disease and acute illness in
combination with definition, epidemiologic transition, pattern of
spread, modes of spread, classification, epidemiologic measures,
community burden, prevention, control, and future challenges. All
retrieved literature was screened for inclusion in the review. Also,
standard textbooks of epidemiology were screened for the relevant
heading of the review. We included the most relevant and recent
publications. It is not necessary to include all articles in the narrative

review on a topic[11].
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3. Definition

There is currently no universally applicable definition of acute
illness. There is a lot of variety in how the phrase “acute sickness”
is used among professional communities (such as those in medicine,
public health, academia, and policy). When a disease’s course lasts
three months or less, the term “acute” is frequently used, particularly
in the context of acute discomfort. According to some academics,
acute illness is a short-term condition that usually goes away within
six months. Acute diseases differ in severity e.g. acute flu does not
compare with rabies[12-15].

Hypothetically, acute and chronic are the opposites of a spectrum(2].
In reality, there may be one or more of the following events that
contribute to the relationship between acute and chronic illnesses: 1)
a patient is admitted with an acute exacerbation of a chronic illness,
such as pneumonia in a patient with chronic renal failure[16]; 2) a
patient is admitted with acute disease and one or more unrelated
chronic illnesses; and 3) a combination of acute and chronic
illnesses, such as mild acute and chronic diseases, severe acute
and mild chronic diseases, severe chronic and mild acute diseases,
and severe acute and chronic diseases[17]. Table 1 summarizes the
differences between acute and chronic diseases[18-20].

There are some related terms to be mentioned:

Subacute disease is a vaguely defined term that is not acute, the
symptoms of which are midway between acute and chronic disease,
they are less severe yet last longer than those of an acute condition.
It is slow but persistent e.g. subacute bacterial endocarditis, or
subacute sclerosing panencephalitis[21-23].

Peracute disease: Very acute, very severe, fulminant, or violent

disease. Peracute disease has a very short duration, is quickly fatal,

Table 1. Differences between acute and chronic diseases (modified after [18-20]).

or results in sudden death, e.g. sudden infant death syndrome.
Peracute is not to be confused with preacute (before)[24].

Acute medicine is a branch of internal medicine and emergency
care that deals with the prompt and early therapy of emergency cases
by specialists[25].

Acute care is the early and specialized management of patients with
a variety of medical disorders requiring emergency care often within
48 hours[26].

Acute hospitals or acute medical units are concerned with short-
term medical and/or surgical treatment and care. Long-term
conditions are increasingly being addressed mostly in community

settings[26].

4. Epidemiological transition

In the late 19th and early 20th centuries, epidemiology focused on
lethal acute infectious diseases as the main causes of morbidity and
death. Chronic diseases replaced acute ones in the second part of the
20th century. This is known as the epidemiologic transition[27,28].

Since recent years, the predominant types of sickness seen in
primary care have moved from mostly acute illness to chronic
progressive illness, frequently with comorbidity. With chronic
disorders like mental illness becoming more common in a
wealthy societies, their significance in developing countries is
rising. Hamilton[29] & Omran([30] described three phases of the
epidemiologic transition: 1) The age of pestilence and famine (very
high morbidity and mortality rates with very low life expectancy
due to hunger, wars, epidemics of infectious diseases); 2) The

age of receding pandemics (progressive decline in morbidity and

Items Acute disease Chronic disease

Definition A disorder or condition with rapid onsets and short duration A disorder or condition with gradual onsets and long duration

Onset/Appearance Very sudden (rapid or recent) and worsen over a short period Gradual. May not appear for a long time

Duration Short-term (a few days to a week or two), some progress to chro- Long-term, usually six weeks or more, often months or years,
nicity even indefinite duration

Causes Identified, mostly infectious agents. Sometimes non-infectious Usually uncertain. Unhealthy diet and lifestyle increase risk

Effects Usually short-term, rarely long-term harmful health effects Usually have long-term health effects

Relapse Rare Multiple periods of relapse during illness

Symptoms Differ according to the nature of the disease Might overlap, commonly weight loss, shortness of breath,

Accurate diagnostic tests
Complete cure Usual by appropriate therapy (return to normal life)
Complications
Specific prevention
Caregiver

Future uncertainty
Morbidity measures

Less common, mostly complete recovery

Physician dominant, patient passive
Rare

Incidence or attack rates

Example -Infectious: Rabies, cholera, hepatitis A;

-Non-infectious: Burns, cardiac attack

Vaccines and chemoprophylaxis are available for some diseases

and confusion

Available for most diseases. Diagnosis is usually binary (yes or no) Not available for most diseases. Diagnosis has an ambiguous

place within a spectrum

Rare. Medication slows progression

More common, complete recovery is rare

Modification of behavior, lifestyle, and dietary habits

Team care (physician and patients self-management)
Common

Incidence and prevalence rates

-Infectious: Tuberculosis, leprosy

-Non-infectious: Cancer, arthritis, hypertension, diabetes mel-
litus
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mortality rates with an increase in life expectancy due to sanitation,
urbanization, and scientific and medical advances); 3) The age of
degenerative and man-made diseases (morbidity and mortality
rates continue to decline and life expectancy rises even more)[31].
The majority of appointments in general practice nowadays are
for exacerbations of chronic diseases, with acute infectious illness
making up a relatively minor part of such consultations[32]. However,
the success of control of infectious diseases was not maintained even
in the developed world. Due to emerging or new diseases (e.g. HIV,
hepatitis C, COVID-19, monkeypox) and re-emerging diseases (e.g.
tuberculosis, malaria)[33.34]. There is a double burden of chronic
diseases that are emerging and ancient acute infectious diseases in

many low- and middle-income nations[35].

5. Epidemiological pattern of spread

Acute diseases have different epidemiologic patterns of spread:

5.1. Individual cases

Acute diseases attack human beings individually (single patient)
here and there with different types of symptoms due to exposure
to some causes e.g. micro-organisms, extremes of temperature,
and chemical leakage[36]. Local surveillance relies on notification
of individual cases of disease. In some rare diseases, one case is
sufficient to justify an epidemiologic inquiry (e.g., rabies, plague,
polio)[37].

5.2. Sporadic cases

Due to climatic effects and harmful substances, acute disease arises
seldom and erratically and occasionally attacks multiple people at

once (non-epidemiologically related)[36,37].

5.3. Diseases clustering

The term “cluster” refers to an extremely high occurrence of a
relatively uncommon disease (either infectious or non-infectious)
or event within a specific geographic area or time frame, which
is frequently thought to be caused by exposure to environmental

factors[37-39].

5.4. Endemic diseases

These diseases are always present in society and attack a large
number of people. These diseases are usually infectious[36].
The quantity of a particular disease that is regularly present in a
location is known as the baseline or endemic level of the disease.

Hyperendemic refers to persistent, high levels of disease[37].

5.5. Epidemic disease

Epidemic disease describes a spike, frequently abrupt, in the
number of instances of a disease above what is typically anticipated
in that population and that area[5.37]. The cause is usually infectious
due to mass gatherings with poor sanitation and natural disasters like
earthquakes and famines[36]. When an agent and susceptible hosts
are both present in sufficient numbers and the agent can successfully
spread from a source to the susceptible hosts, epidemics will

ensue(37].

5.6. Outbreak

The terms “outbreak” and “epidemic” are interchangeable;
however, an outbreak is frequently used to refer to a smaller
geographic region or closed community. Surveillance data that show
an increase in reported cases or an unusual clustering of cases by
time and location can be regularly and promptly analyzed to identify
outbreaks[5,37].

5.7. Pandemic

Pandemic is an epidemic that has spread across numerous

continents or countries and typically affects a lot of people[5,37,40].

5.8. Syndemic

A syndemic is the accumulation of two or more concurrent or
succeeding epidemics or disease clusters in a defined population
with biological interactions that worsen the prognosis and burden
of disease and are triggered by changes in socioeconomic,
environmental, cultural, and/or political factors over time[41,42]. A
recent example is COVID-19 syndemic. COVID-19 pandemic is
combined with the non-communicable diseases epidemic as both

inter-acting on backgrounds of inequality and poverty[43].

6. Modes of spread of acute diseases

All non-communicable acute diseases are non-transmissible (not
spread from source to susceptible host). Not all infectious diseases
are communicable, even though all acute communicable diseases
are infectious e.g. tetanus[5]. Acute infectious diseases have several
modes of transmission: 1) direct contact through kissing, skin-to-skin
contact, sexual contact, contact with soil or droplet spread through
inhalation of aerosols during talking, coughing, or sneezing; and
2) indirect transmission including air-borne occurs when infectious
organisms are carried by droplet nuclei or dust suspended in air;
vehicle-borne such as water, food, blood, and fomites; and vector-
borne like fleas, mosquitoes, and ticks transmit an infectious agent
through mechanical methods or encourage growth or alterations in

the agent (biologic transmission)[5.37].
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7. Causes

Responsible agents for acute diseases can be identified because
of their acute onset and simple cause-effect relationship(s)[27].
They are mostly infectious agents and sometimes non-infectious.
Infectious causes can be viral, bacterial, or parasitic. Non-infectious
acute illnesses can be due to physical agents (e.g. electric shock,
radiation, injuries), chemical agents (e.g. heavy metals, poisons, drug
intoxication), allergic (e.g. anaphylaxis, insect bites), metabolic (e.g.
hypoglycemic coma), organ dysfunction (e.g. acute renal failure,
acute myocardial infarction, cerebral stroke) and acute exacerbation

of chronic infectious diseases[5].

8. Classifications

There is no standard classification of acute diseases. Acute disease
or illness can be infectious and communicable e.g. cholera and
measles; infectious and non-communicable e.g. tetanus or non-
infectious (non-communicable) e.g. stroke, myocardial infarction,
acute toxic exposures, and injuryl[5].

Acute infectious illnesses are caused by certain pathogenic
microorganisms or parasites. They consist of those in the
International Classification of Diseases chapter, certain infectious
and parasitic diseases, some diseases of the respiratory system (e.g.
influenza, pneumonia), and a few local infections listed elsewhere
(e.g. urinary tract infections)[44,45].

Acute illness may be minor (e.g. upper respiratory tract infections)
or serious (e.g. stroke, myocardial infarction, seizure). The report
of The King’s Fund Organization divided acute illness into four
categories: 1) acute minor or self-limiting illness (e.g. upper
respiratory tract infections, dyspepsia, infective diarrhea, aches,
backache, headaches, itching); 2) acute major illness that could
be self-limiting or require treatment (e.g. myocardial infarction,
stroke, hemorrhages); 3) acute exacerbation of existing major illness
(exacerbations of asthma, chronic obstructive pulmonary disease, left
ventricular failure, inflammatory bowel disease, diabetic coma); and
4) acute presentation of a new chronic illness (e.g. stroke, intestinal

obstruction)[46].

9. Epidemiologic measures
9.1. Measures of occurrence

Measures of occurrence include morbidity and mortality rates.
These can be crude, specific, or adjusted rates. Incidence and
prevalence rates are used to measure morbidity pattern of acute
diseases. The number of new cases of a disease in a given population
over a predetermined time is referred to as the incidence. There

are two ways to compute it: either as cumulative incidence or as

incidence rate (incidence density) (incidence proportion). The
incidence rate is calculated using the numerator-the number of new
cases that happen over a certain time-and the denominator-the total
time that each member of the population is exposed to risk (total
person-time follow-up). It takes into account the various periods
that cohort members have been disease-free. The numerator of
cumulative incidence is the number of new cases over a given time
divided by the number of individuals who were disease-free at the
start of the period. It represents a certain person’s risk of contracting
the illness. It is a proportion rather than a rate and presumes a
constant cohort. On the other hand, the prevalence is the number of
persons with a disease at a specified point in time. It may be point
prevalence or period prevalence[5,37.47-49].

Mortality rates such as proportional mortality rate (the proportion
of deaths in a certain population over some time attributable to
different reasons); case-fatality ratio (the number of deaths caused
by disease during a certain time divided by the number of new cases
of that disease identified during the same time); and cause-specific
mortality rate (the number of deaths due to a specific cause divided

by the total population at the midpoint of the time)[5,37.47].

9.2. Measures of association or risk

Odds ratio is the ratio of the odds of exposure in cases to the odds
of exposure in control and relative risk that is the ratio of incidence
among exposed and incidence among unexposed; both indicate the
presence or absence of association between the factor under study
and the disease[5,37.47.49,50].

9.3. Measures of potential impact (effect on population)

The most important is the attributable fraction in the population
(quantifies the anticipated decline in new cases in the population
that would happen if the risk factor was eliminated), and the
attributable fraction in the exposed (the probability that an exposed
case developed the disease as a result of the risk factor in question)
[5,37,47,49].

10. Community burden

The term “burden of disease” refers to the overall, cumulative
effects of diseases concerning the number of people with
impairments in a community. Burden of disease analysis is useful
for assessing performance, setting priorities, allocating resources,
and creating knowledge. In practice, this analysis involves many
disease specialists, epidemiologists, and policymakers. In the 1990s,
World Health Organization established a methodological concept to
measure the global burden of disease based on the disability-adjusted
life year (DALY) computed as the sum of the years lost due to
specific premature death and years lost due to disability for incident

cases of the health condition[51-54].
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Worldwide the major reasons for global burden of disease and
death are infectious diseases (HIV/AIDs, malaria, measles, diarrheal
diseases, lower respiratory tract infections, and perinatal conditions)
and injuries (road traffic accidents, falls, and violence)[53,55-57]. A
hospital-based study described a high burden of acute disease at a
large referral center in northern Madagascar with trauma being the
most frequent pathology observed, though infectious diseases were
largely responsible for adult mortality[58].

The incidence of communicable diseases has declined over the
last century in high-income countries, however recent global
epidemics of emerging and re-emerging diseases e.g. severe acute
respiratory syndrome, Middle East respiratory syndrome, measles,
avian influenza, Ebola virus, Zika virus, and COVID-19 disease,
have resulted in a renewed focus on infectious diseases[59-62].
A recent systematic review in 2019 noticed that six infectious
diseases were among the top ten reasons for DALY's in children
vs. lower respiratory infections (ranked 2nd), diarrheal diseases
(3rd), malaria (5th), meningitis (6th), whooping cough (9th), and
sexually transmitted infections (10th). In adolescents aged 10-24
years, injuries were among the top reasons for DALY's: road injuries
(ranked 1st) and interpersonal violence (5th). The five causes that
were in the top ten for the ages 10-49-year age group were road
accidents (1st), HIV/AIDS (2nd), low back pain (4th), headache
disorders (5th), and depressive disorders (6th). In 2019, ischemic
heart disease and stroke were the top-ranked reasons for DALY in

the 50 years and older age groups[63].

11. High-risk groups of acute illness

Immunocompromised patients e.g. HIV/AIDS, leukemia, steroid
therapy, immune suppressive therapy, chemotherapy, radiation,
immunotherapy, targeted anti-cancer therapy, and bone marrow
transplant[64] are all susceptible to infection by common pathogens
and opportunistic organisms that do not cause disease in immune-
competent people. Infection may result from organisms that are
universally present e.g. Pneumocystis carinii, or from reactivation of
previous viral or mycobacterial infection[65].

Infants and children are susceptible to acute infectious diseases,
especially with low vaccination coverage for vaccine-preventable
diseases. Historically infections encompassed the major reasons
for children’s morbidity and mortality, and many preventable and
treatable acute infections are still the main killers of young children,
especially in developing countries. Pneumonia, diarrhea, and malaria
caused about 30% of global deaths among children below 5 years
of age in 2019[66,67]. Also, children are at high risk of injuries. The
most frequent reasons for child injuries are falls, road accidents, road
traffic injuries, poisonings, drowning, burns, and scalds[68,69].

Geriatrics: Acute diseases are associated with severe complications

and fatality in the elderly. They are frailer and have a high burden

of chronic illnesses[70]. Many elderly people are living with long-
term morbidities and frequently require episodic admissions to acute
hospital facilities, to treat either exacerbation of their long-term

diseases or an acute unrelated condition[71].

12. Prevention

Prevention refers to measures taken to prevent diseases with
ultimate goal of eliminating, eradicating, or reducing the impact of
disease and disability. There are five important and complementary
levels of prevention of acute diseases depending on the natural
course of illness that is primordial and primary prevention in the pre-
pathogenesis or health phase; and secondary, tertiary, and quaternary

prevention during the pathogeneses or disease stage[72,73].

12.1. Primordial (preprimary) prevention

Primordial prevention, a relatively new concept, is a set of activities
planned to prevent the emergence of the predisposing economic,
social, and cultural patterns associated with an enhanced risk of
diseases through health promotion of general population to prevent
exposure to risk factors. Many adult diseases have their early origins
in childhood[74-79]. It is mainly applied to chronic diseases and
indirectly contributes to preventing their acute exacerbation e.g.
preventing risk factors of hypertension. Childhood blood pressure
is positively related to adult blood pressure and this relation can be

tracked from childhood through to maturity[80.81].

12.2. Primary prevention

Primary prevention includes activities taken before the onset of
the disease to prevent its occurrence. It is targeted to susceptible
people to prevent the occurrence of disease. It could be specific
e.g. vaccination and chemoprophylaxis or non-specific e.g.
environmental, food, drink, and water sanitation, health education,

accident prevention, personal hygiene, and vector control[73,82].

12.3. Secondary prevention

Secondary prevention includes activities targeted to patients to stop
the progress of the disease and prevent complications e.g. screening
before the onset of signs and symptoms, early diagnosis after the
appearance of signs and symptoms, and treatment[73,82], Many
acute diseases are self-limited or treated with a simple course of
antibiotics or other medications. Some life-threatening acute diseases
e.g. cardiac attack, exacerbation of bronchial asthma, pneumonia,
appendicitis, and acute organ failure, require urgent medical care to

prevent further complications[83].
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12.4. Tertiary prevention

Tertiary prevention includes activities targeted to patients to
reduce or limit impairments, and disabilities, minimize suffering
and rehabilitate handicapped people e.g. palliative care, disability

limitation, and rehabilitation[73,82].

12.5. Quaternary prevention

Quaternary prevention is collective health action applied when the
patient is complaining of illness but there is no identified disease.
It aims to prevent over-diagnosis and over-medicalization with
unneeded medical procedures that could potentially hurt more
than benefit such as unnecessary check-ups and screening without
evidence, use of antibiotics in upper respiratory tract infections, and

correct application of rehabilitation techniques[84-86].

13. Future challenges

Labeling a disease as acute or chronic cannot explain its nature,
nor predict its outcomes. The duration of acute, subacute, and
chronic diseases is a challenging task. There is a need for a standard
definition of these terms at a specific time and onset together with
adherence to specific lists of diseases to facilitate comparisons
over time and between different localities. This lack of specificity
in definitions has an impact on researchers as well as healthcare
professionals and patients who are looking for clear ways to assess
the progression of an illness. Thresholds are routinely altered, going
from six months to three months or even increased to a year or more,
which just serves to further confuse the situation.

A nationwide electronic health record is challenging for
surveillance and comprehensive assessment of the leading reasons
for acute diseases and injury burden in the population, particularly
those causing premature death. Many healthcare systems are slow to
adapt to focus on acute conditions. Quantification of the community
burden of acute diseases is another challenge for many countries.

The necessity of acute care hospitals needs to be adequately
assessed. Calculating a patient’s early warning score is a mean of
highlighting deteriorating patients. Early warning scores are now
routinely applied throughout the whole acute hospital. Infectious
diseases are still a threat to public health with a need to redirect
resources where needed and mitigate the risks posed by these

diseases.

14. Conclusion

Acute diseases both emerging and reemerging, whether infectious
or non-infectious, are still a public health problem in both

developing and developed countries. Control of these diseases is

challenging particularly when they occur as epidemics. It is the task
of epidemiologists, clinicians, researchers, and policymakers to

formulate and implement a policy for their prevention and control.
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