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Objective This study aimed to identify the role of nutrition in the etiology of chronic 
suppurative otitis media (CSOM) by comparing the prevalence of CSOM between 
undernourished children with normal children aged between 10 and 12 years.
Materials and Methods A total of 200 children aged between 10 and 12 years study-
ing in government schools were selected for the study. All the children underwent a 
general and detailed ENT examination in addition to nutritional assessment based on 
body mass index calculation, using World Health Organization (WHO) Child Growth 
Standards Chart. The children were divided into two groups: Group A and Group B. 
Group A consisted of 100 children who were malnourished and Group B consisted of 
100 children who were normal. The presence of CSOM in the two groups was noted.
Results and Observations Of the total 200 children, 112 were boys (56%) and 88 
were girls (44%). Of the 112 boys, 22 (19.64%) had CSOM and out of 88 girls, 24 
(27.27%) had CSOM. Of the total 46 children found to have CSOM, 35 children (76.1%) 
belonged to Group A and 11 children (23.9%) belonged to Group B.
Conclusion Our study shows that there is a higher prevalence of CSOM among 
undernourished children than in normal children. High prevalence of CSOM in under-
nourished children is a preventable health problem that needs health education and 
active intervention.
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Introduction
Chronic suppurative otitis media (CSOM) is a condition char-
acterized by recurrent or persistent ear discharge (otorrhea) 
through a perforation in the tympanic membrane.1 It is one 
of the most common ear diseases in developing countries.2 It 
is the most common cause of persistent mild-to-moderate 
hearing impairment in children and young adults.3

The etiology and pathogenesis of CSOM are multifactorial 
that include genetic, infections, allergy, environmental, social 
and racial factors, and Eustachian tube dysfunctions.4 High 
rates of CSOM in developing countries have been attributed 
to overcrowding, inadequate housing, poor nutrition, passive 
smoking, high rates of nasopharyngeal colonization with 
potentially pathogenic bacteria and inadequate or unavail-
able health care facilities.5

CSOM produces mild-to-moderate hearing loss in 50% 
cases and is an important cause of preventable hearing loss 
in the developing world. Hence, it is important to increase 
awareness about this disease among the population so as to 
reduce the morbidity due to its complications.

The aim of this study is to compare the prevalence of 
CSOM among undernourished and normal children in the 
same region and to know the role of nutritional deficien-
cies in the etiology of CSOM. Not many studies have been 
conducted establishing the role of nutritional factors in the 
pathogenesis of CSOM.

Materials and Methods
This was a prospective cross-sectional study performed 
in school going children aged 10 to 12 years. A total of 200 
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children from government schools were selected for the 
study as most of the children belonged to poor socioeco-
nomic strata.

The study was conducted after obtaining necessary 
approvals from the institutional ethical committee and prin-
cipals of the schools. An informed consent was also taken 
from the parents of these children

Following general examination and a detailed ENT exam-
ination, the children were categorized into two groups: 
Group A and Group B. Group A consisted of 100 children that 
were malnourished and Group B consisted of 100 children 
that were normal. Nutritional assessment of the children was 
decided based on body mass index (BMI) calculation, using 
World Health Organization (WHO) Child Growth Standards 
Chart.6

BMI is calculated as weight in kg/height in m2.
BMI ranges between 15th and 50th percentile was consid-

ered normal. A BMI below the 15th percentile was considered 
as malnourished and that above the 50th percentile was con-
sidered overweight. All children with a BMI less than 15th 
percentile were categorized as Group A and children with a 
BMI above 15th percentile to 50th percentile were catego-
rized as Group B. The nutritional status was assessed based 
on anthropometric examination for which the following 
body measurements were used:

1. Height
2. Weight
3. BMI

The standard value of weight of children between 10 and 
12 years of age was considered 34.3kg for boys and 35 kg for 
girls. The standard value of height for boys of the same age 
group was 137 to 147 cm and 138 to 148 cm for girls.

The diagnosis of CSOM was made based on a history of 
ear discharge for more than 3 months and otoscopic exam-
ination demonstrating a central perforation in the pars tensa. 
Presence of associated nasal and pharyngeal ailments was 
ruled out. Information regarding family composition, socio-
economic status, and family history of ear disease was also 
obtained.

Children with cleft palate and other congenital diseases, 
associated pathologies like adenoiditis, tonsillitis, and allergy 
with nasal and throat symptoms and ear discharge due to 
other causes like squamosal type of CSOM were excluded 
from the study.

Observations and Results
Of the total 200 children, 112 were boys (56%) and 88 were 
girls (44%). Of 112 boys, 22 (19.64%) were diagnosed with 
CSOM and of 88 girls, 24 (27.27%) were diagnosed with CSOM 
(►Table 1). In our study, there was no significant difference 
in prevalence of CSOM between the two sexes.

Unilateral disease was observed in 44 out of 46 children 
(95.65%) and 11 (23.9%) were found to have active ear dis-
charge. Of the total 46 children found to have CSOM, 35 chil-
dren (76.1%) belonged to Group A and 11 children (23.9%) 
belonged to Group B.

All the children were selected for the study belonged to 
poor socioeconomic status with most parents being daily 
wagers. Out of the 200 children, 5 children gave a family his-
tory of ear disease. Only 12 children with CSOM belonged to 
large households.

Discussion
CSOM is one of the most common health problems in India 
and is more common among the rural community where 
there is a lack of adequate health facilities.

CSOM is of two types: tubotympanic type and atticoantral 
type. Tubotympanic type is now known as mucosal disease. 
Atticoantral type is now known as squamous disease.7 These 
terminologies are yet to be popularized. In this study, only 
tubotympanic type of disease was included. Tubotympanic 
type of CSOM is characterized by profuse and mucopurulent 
discharge, usually through a central tympanic membrane 
perforation, with hearing loss usually ~30 to 40 dB.

The WHO has indicated that a prevalence rate of CSOM 
greater than 4% in a defined population of children is indica-
tive of a massive health problem requiring urgent attention. 
According to a WHO report, global burden of illness from 
CSOM involves 65 to 330 million individuals with draining 
ears, 60% of whom suffer from significant hearing impair-
ment. Over 90% of the burden is borne by the countries in 
the South East Asia (including India) and Western Pacific 
regions.8

According to a recent estimate from a school survey in 
Tamil Nadu, the prevalence rate of CSOM in India is 7.8%, 
which is high but is lower than previous estimates that 
ranged from 16 to 34%. In India, the overall prevalence rate 
is 46 per thousand individuals in rural population and 16 per 
thousand individuals in urban population.8

This study was undertaken among 200 children in the age 
group of 10 to 12 years, selected from a semi-urban center. 
In our study, the prevalence of CSOM among the children 
was found to be 23% (46 out of 200 children). A similar study 
conducted to determine the prevalence of CSOM among two 
groups of children living in slum areas of Dhaka city showed 
the prevalence of CSOM was 7.29% in 203 children.9 Another 
cross-sectional study conducted in Hooghly showed high 
prevalence of CSOM in rural students (20%), when compared 
with urban students (12.6%).10 Compared with all other stud-
ies, our study shows very high prevalence of CSOM among 
the school children. The reason for such high prevalence 
rates could be due to lack of adequate health care facilities 
and awareness among the parents. Since this disease is an 
important cause of preventable hearing loss among children, 
it is important to increase the awareness among the commu-
nity and thus reduce its morbidity.

Poverty has been noted to be a major risk factor in develop-
ing countries and certain neglected populations.11 Swimming 
in polluted water is an important cause of otitis media among 
the children in India as it can cause infection in the middle 
ear resulting in acute suppurative otitis media. If these cases 
are left untreated, they may later develop into CSOM. Other 
causes for higher prevalence of CSOM in developing countries 
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are poor hygiene, poor living conditions, overcrowding, 
and poor nutrition.12 Okafor found that the majority of the 
patients with chronic ear disease came from communities 
living in agricultural or slum areas of the cities.1

Our study shows higher prevalence of CSOM in under-
nourished (76.1%) compared with normal children (23.9%). 
This indicates the possible role of nutritional deficiencies in 
the etiology of CSOM. Studies have shown that children with 
CSOM were more undernourished than controls, with lower 
mean serum zinc, selenium, and calcium concentrations. 
Vitamin D-deficient and iron-replete children had a longer 
duration of infection.13 Children with deficiencies of vita-
min A and zinc were found to be more prone to middle ear 
pathologies.14 However, in our study even the normal chil-
dren showed a high prevalence of CSOM; this may be due to 
deficiency of these micronutrients.

The main cause for poor nutrition among these children 
is poverty. In this study, 100 children were malnourished, 
that is, based on BMI calculation, their BMI was less than 
15th percentile for that age. Parents of most of these children 
were daily wagers with low income that is distributed over a 
large household. This could be the cause of poor nutrition of 
both micro-and macronutrients among these children thus 
predisposing them to infectious diseases including CSOM. 
Supplementation of Vitamin A and D along with micronutri-
ents in the mid-day meal may reduce the prevalence of CSOM 
in these children.

In this study, only government schools were selected so 
that all the children would belong to the same socioeco-
nomic strata. Uddin et al conducted a study in Pakistan, 
which showed a higher prevalence of CSOM in children from 
government schools compared with children from private 
schools.15 The could be due to differences in the socioeco-
nomic status between the two populations and lower edu-
cational status noted among parents of children in the lower 
socioeconomic group attending government schools.

Studies have also shown overcrowding or large family size 
as a risk factor for CSOM.12 In our study, 44 children were 
found to be belonging to large households (>8 members). Out 
of these 44 children, 12 children were found to have CSOM. 
Increased number of children in a household can lead to 
overcrowding that is a significant risk factor for CSOM. Poor 
housing and overcrowding predispose to recurrent upper 
respiratory tract infections, thereby contributing to chronic 
middle ear infection.

It has been observed that several government schools 
are closing down in recent years due to poor enrolment that 
could indicate an improvement in socioeconomical status of 

the population. Parents prefer private school education for 
their children over resource-poor schools run by the govern-
ment. Hence, only children from extremely poor socio-eco-
nomic groups are enrolled at government schools. This could 
be the reason for the higher prevalence rate of CSOM noted 
in our study

Hearing loss is an important sequel of CSOM with func-
tional implications on the quality of life. The level of hearing 
loss may be up to 40 dB and can cause impairment in the 
development of speech and cognitive abilities, thereby reduc-
ing the academic performance of children.16 Rao and Jayakar 
conducted a study that showed CSOM to be the single major 
cause for hearing loss in 66.3% cases.17 Reduced academic 
performance caused by CSOM can be one of the causes for 
widening the economic gap between the rich and the poor.

Conclusion
The results of our study show that there is a higher prev-
alence of CSOM among undernourished children than in 
normal children. This suggests that nutritional deficiencies 
may be a risk factor for CSOM. High prevalence of CSOM in 
our study should be considered as serious health problem 
and urgent intervention is required. CSOM is the common-
est cause of preventable hearing loss in children; hence, it is 
necessary to combat this disease as early as possible. Efforts 
should be made to improve the socioeconomic status and the 
health care facilities available to the community.
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