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INTRODUCTION

THE 
EPIDEMIOLOGY 

AND DISEASE 
BURDEN 

OF ROTAVIRUS

Diarrhea is one of the world’s leading killers of 
children, and rotavirus remains among the most 
common causes of severe diarrhea in children 
under the age of 5 years worldwide. 

Rotavirus is a virus that causes gastroenteri-
tis, an inflammation of the stomach and intestines. 
Rotavirus primarily infects the small intestine, de-
stroying the surface tissue and preventing the ab-
sorption of nutrients, causing diarrhea. Typical 
symptoms can range from mild, watery diarrhea 
to severe diarrhea with vomiting and fever. 

WHO-recommended treatment, such as zinc 
supplements, oral rehydration therapy (ORT) and 
treatment with intravenous (IV) fluids, when need-
ed, can help rehydrate children until the intestine 
can repair and recover. In low-income countries, 
particularly in hard-to-reach areas where children 
do not have timely access to such medical care, se-
vere disease can result in rapid dehydration, lead-
ing to electrolyte imbalance, shock and death. Yet 
many of the world’s poorest children do not have 
access to ORT, despite it being inexpensive and ef-
fective. ORT coverage hovers around 40% in many 
of the places where the greatest number of diar-

rhea deaths occur.(1) While efforts to increase ORT 
use should continue, providing ORT to treat each 
episode of rotavirus diarrhea in resource-poor set-
tings is challenging. 

Because of the high transmissibility of the 
disease—which is often spread person-to-person 
and through contaminated objects, surfaces, food 
and water—it is found everywhere, including in 
high- and middle-income countries with advanced 
water and sanitation systems. In fact, nearly all 
children experience at least one rotavirus infec-
tion during the first two years of life in unvaccinat-
ed populations.(2)
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SEVERE DIARRHEAL 
DISEASE IN  

YOUNG CHILDREN  
DUE TO ROTAVIRUS

While over 95 countries have introduced rotavi-
rus vaccine into their national immunization pro-
gram, an estimated 53%—over 70 million—of all 
children globally remain unvaccinated.(3) Rotavi-
rus was by far the most common pathogen found 
in a global review of studies of hospitalized diar-
rhea cases in countries that haven’t yet introduced 
the vaccine, accounting for an estimated 38% of all 
cases in children under 5.(4) Another global anal-
ysis estimated that 27% of severe diarrhea world-
wide was due to rotavirus, with a range of 23–33% 
by WHO region.(5)

Rotavirus accounted for the highest propor-
tion of cases of moderate to severe diarrhea in chil-
dren under the age of 1 presenting at hospitals 
and health centers across sites participating in 
a seven-country prospective study (ranging from 
22–35% of cases) (See Figure 1).(6,7)

Among 16 low- and middle-income countries in 
Asia, Africa, and Eastern Europe that had not in-
cluded rotavirus vaccine in their national immu-
nization programs as of 2016, a median of 40% of 
hospitalized cases of diarrhea in children less than 
5 years of age were due to rotavirus. In two coun-
tries—Afghanistan and the Democratic Republic 
of the Congo (DCR)—rotavirus accounted for two-
thirds to three-quarters of all hospitalized cases of 
diarrhea in children under 5 found at the surveil-
lance sites (Afghanistan later introduced rotavirus 
vaccines) (See Figure 2). These rates compared to 
a median of 17.5% of hospitalized diarrhea due to 
rotavirus in 14 countries in the surveillance net-
work that have introduced rotavirus vaccination 
in their childhood immunization schedule, which 
represents a greater than 50% difference.(8)

SEVERE ROTAVIRUS STRIKES THE VERY 
YOUNG, MOST VULNERABLE CHILDREN
Most cases of severe 
rotavirus gastroenteritis 
occur in children under 
the age of 2 years, with 
children under 12 months 
at highest risk. The disease 
can strike early in infancy, 
especially in low-income 
settings, as studies in India, 
Malawi, Nigeria, and Sudan 
have demonstrated.

Nigeria

In Enugu, 77% of children hospitalized with 
rotavirus in a major hospital were less than 
1 year old and 20% were 5 months old or 
younger.(9)

India

By 6 months of age, more than half (56%) 
of all children in a population-based study 
in the slums of Vellore had been infected 
with rotavirus and 20% had had rotavirus 
diarrhea. By 12 months of age, 81% had 
been infected and 36% had become ill from 
the infection.(10)

Sudan

In an eight-hospital study, 19% of children 
hospitalized with rotavirus were less than  
6 months of age and 61% were less than  
1 year old.(11)

Malawi

In a rotavirus vaccine trial, 44% of children 
in the placebo group had become infected 
with rotavirus by 5 months of age.(12)
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FIG. 1  CAUSES OF MODERATE TO SEVERE DIARRHEA AMONG CHILDREN  
UNDER 2 ACROSS SEVEN AFRICAN AND ASIAN SITES(7)
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In unvaccinated populations, nearly all 
infants experience at least one rotavirus 
infection by 24 months of age.

The morbidity caused by rotavirus—with its high 
economic costs and toll on children’s health—is 
often unrecognized and underappreciated. In 2017, 
for each rotavirus death, there were an estimated 
12 hospitalizations and 2,000 episodes.(13) Data 
from India suggests that prior to the start of their 
phased introduction of rotavirus vaccine, 1 in 31 
children was at risk of hospitalization from the 
disease by the age of 5.(14)

In low-mortality countries like the U.S. and 
Western European countries, the risk of severe ill-

ness from rotavirus in the absence of rotavirus vac-
cination is still great. Prior to vaccine introduction 
in the U.S., children had a 1 in 70 chance of being 
hospitalized for rotavirus before they reached the 
age of 5 years.(15)

The high risk of severe illness, coupled with 
high economic costs of rotavirus disease, were key 
reasons why high-income countries like the U.S. 
have introduced rotavirus vaccine into their nation-
al immunization schedules.

Incidence per 100 child-years (Global Enteric Multicenter Study [GEMS] reanalysis)
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FIG. 2  PERCENT OF <5 DIARRHEA HOSPITALIZATIONS DUE TO ROTAVIRUS  
IN COUNTRIES YET TO INTRODUCE THE VACCINE (2016)(8)
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In WHO countries not yet using rotavirus 
vaccines in their immunization program, a 
median of 40% of diarrhea hospitalizations 
in children under 5 were due to rotavirus.
Children can also experience repeat rotavirus infec-
tions, particularly in impoverished settings. While 
the first infection may be more severe, it confers 
only partial protection against the disease. 

In a study that followed children from birth living in 
the slums of Vellore, India, nearly two-thirds (63%) of 
children infected with rotavirus experienced at least 
three infections by their third birthday (Figure 3).(10)

FIG. 3  CHILDREN IN LOW-INCOME COMMUNITIES 
OF VELLORE, INDIA HAD MULTIPLE ROTAVIRUS INFECTIONS(10)

Among 373 children who experienced at least one rotavirus infection, over a period of 3 years
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ROTAVIRUS DEATHS 
IN CHILDREN

Estimates of diarrheal deaths in children less than 5 
years old have declined sharply in the past 15 years 
or so, from around 1.24 million worldwide in 2000 to 
just over half a million in 2013.(16,17) This reduction is 
partially due to improvements in living conditions, 
including in water, sanitation, and hygiene, and 
partially due to the use of new disease estimation 
methods.(17) The estimated number of deaths from 
rotavirus in children under 5 also declined from 
528,000 in 2000 to 215,000 in 2013—a nearly 60% 
reduction. Models currently estimate that about 
185,300 children die annually from rotavirus.(13,17) 
This recent decline is due to the revised estimates  
of overall diarrheal deaths as well as to the introduc-
tion of rotavirus vaccine into many national immu-
nization programs since 2013.(18)

Nonetheless, rotavirus remains a leading 
cause of diarrheal deaths worldwide—accounting 
for an estimated 35% of all diarrheal mortality in 

Rotavirus kills over 185,000 children under 
5 every year and is responsible for over  
one-third of all child diarrheal deaths. 

children under 5.(13,17) In fact, even as the overall 
number of rotavirus deaths has fallen, the pro-
portional contribution of rotavirus to all diarrheal 
deaths has only slightly declined.(17) The sharpest 
reduction in the proportion of diarrheal deaths 
due to rotavirus—from 36% in 2000 to 26% in 
2013—occurred in Latin America, where nearly all 
countries have included rotavirus vaccine in their 
national immunization program.

Where are children dying of rotavirus?

Nearly all rotavirus deaths occur in low- and mid-
dle-income countries.(13) In fact, in 2017, three 
countries—Nigeria, India, and DRC—were esti-
mated to account for half of all rotavirus deaths. 
About three-quarters (73%) of all global deaths 
occurred in only 10 countries (see Figure 4). 

FIG. 4  THE COUNTRIES WITH THE GREATEST NUMBER OF ROTAVIRUS DEATHS AS 
A PROPORTION OF ALL GLOBAL ROTAVIRUS DEATHS IN CHILDREN UNDER 5(13)
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Central African Republic 
Chad 
South Sudan 
Nigeria 
Burkina Faso 

TABLE 1  HIGHEST GLOBAL RATES OF ROTAVIRUS MORTALITY PER 100,000 (2017)(13)

Niger 
DRC 
Guinea-Bissau 
Somalia 
Benin

313 
265 
162 
160 
123

122 
103 

96 
81 
77

>100 50–99 49–10 <10

FIG. 5  RATES OF ROTAVIRUS MORTALITY PER 100,000 CHILDREN 
UNDER AGE 5 IN 2017, BY COUNTRY(13)

Looking at rotavirus mortality rates instead of  
number of deaths, seven countries have rates ex-
ceeding 100 deaths per 100,000 children under 5—
all of them in sub-Saharan Africa (Figure 5). Two 
countries had rates of more than 200 per 100,000, 
with the highest in the Central African Republic 
(313/100,000) (Table 1).

A key reason that nearly all rotavirus deaths 
occur in less developed countries—despite the 
fact that the disease is common in rich and poor 
countries alike—is the lack of timely access to 
health care in many places. In addition, rotavi-
rus can be more severe in low-income countries 
due to frequent concurrent infections, malnutri-
tion, and other factors. Year-round transmission 
due to climatic factors may also contribute to the 
much higher toll of the disease among children in 
low-income countries.(19,20)

Mothers bring their children for vaccinations  
and health checks in Accra, Ghana  

on January 9, 2014.
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Several of the countries with  
the highest burden of rotavirus diarrhea 
have recently introduced rotavirus 
vaccination into their immunization 
program nationally—such as Pakistan, 
Ethiopia, and Angola—or in a phased 
rollout, such as India. Others, such as 
the Democratic Republic of the  
Congo and Nigeria, have announced 
plans to introduce the vaccine in the 
next few years.



Rotavirus remains among the most common caus-
es of severe and fatal diarrhea in children under 5 
worldwide and is the leading cause of severe and 
fatal diarrhea in infants under 1. (See page 1)

Children under 1 year of age suffer the highest 
rates of rotavirus diarrhea and, in high-incidence 
settings, a substantial proportion of cases occur 
in children less than 6 months of age. (See page 2)

The morbidity caused by rotavirus—in terms of 
hospitalizations, outpatient visits and diarrheal 
episodes—is often underappreciated. (See page 3)

An estimated 185,300 children died from rotavi-
rus in 2017 worldwide—nearly all in low- and mid-
dle-income countries. (See page 5)
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