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Abstract
Objectives: Ear ailments in children are a major public 
health problem in India. This systematic review and 
meta-analysisaim to quantitatively pool the epidemiologic 
evidence on the prevalence of ear diseases and related 
morbidities in children (0 to 15 years) of India.

Methods: In this review PRISMA guidelines (preferred 
reporting items for systematic reviews and meta-analysis) 
were followed. We did extensive literature search in PubMed, 
Embase, Cinahl and Web of Science to identify relevant 
community based cross sectional studies that investigated 
the prevalence of ear diseases in children in India. We used 
STATA version 16.0 software to perform meta-analysis.

Results: In this review 8 major community based 
observational studies were finalized that included 29,756 
participants from urban and rural areas in various states of 
India. In the analysis part, doing random effect meta-analysis 
the pooled estimated prevalence of 11.66 % (95%CI 4.81-
18.50) was found for ear ailments in India. When sub-group 
analysis was done, prevalence of Cerumen impaction 
was found to be 13.98% (95%CI 9.45-18.51), Chronic 
suppurative otitis media 3.78% (95%CI 2.72-4.48), Otitis 
media with effusion in 2.68 per% (CI 1.80-3.55), foreign 
body in the ear in 0.37 % (95%CI 0.29-0.45) and Acute 
suppurative otitis media in 0.55% (95%CI 0.32-0.78). 

Conclusion: The findings of the review resulted in the 
pooled estimated prevalence of ear diseases of 11.66% in

children of India which is substantial to lead to high 
disease burden. Therefore,it is imperative to promote 
more epidemiological studies that will aid policy makers in 
recommendation of preventive, diagnostic and treatment 
strategies.
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Introduction
Ear diseases in children are a major public health 

problem in developing countries [1]. Diseases of the 
middle ear have inflicted a significant burden on the 
health system and accounts for almost one third of 
healthcare visits made to paediatricians especially in 
the child’s first five years of life [2,3].

The term “Otitis Media” (OM) includes a range of 
conditions, mostly characterized by inflammation of the 
middle ear with common symptoms of pain, irritability 
and fever. Infections, allergies and environmental 
factors contribute to the occurrence of otitis media 
with bacterial or viral aetiology [4]. Many risk factors 
can predispose children to develop acute otitis media 
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ailments in the range of 4.5 per cent to 25.78 per cent. 
It is imperative to support more research on disability 
caused by ear infections in children and contemplate 
accurate diagnostic and treatment techniques.

Materials and Methods

Search strategy
For this review, an extensive literature searchwas 

done as per the guidelines of reporting systematic 
review and meta-analysis (PRISMA). The protocol 
has been submitted in Prospero with registration 
ID CRD42022309217.Published literature on the 
prevalence of ear morbidities using the following major 
databases was reviewed: Pubmed Central, Embase, 
Web of Science and Cinahl. All published articles from 
2005 up to 2021 were included in the systematic review 
and meta-analysis. The search in PubmedCentral was 
conducted using the following terms: “children or child 
or infant or "preschool children" AND ear infection 
OR ear infections OR (middle ear infection OR ear 
inflammation OR otitis OR acute otitis OR "Otitis" AND 
India.

Eligibility criteria

The title and abstract were evaluated of the relevant 
studies done before recouping of full-text articles to be 
screened further by the two reviewers. A predefined 
inclusion and exclusion criteria were approved for 
the screening of the retrieved full articles and any 
disagreements in the process weresolved through 
discussion with a third reviewer. Cross-sectional and 
other observational studies from 2005 and onwards 
that assessed the prevalence of ear infections in 
children (0 to 15 years) in various parts of India 
and only those published in English language were 
included in this review. Only community based cross 
sectional studies done through surveys or screenings 
in schools were included. Hospital or healthcare based 
observational studies were excluded. The literature 
excluded were duplicate studies, commentaries, short 
communications, editorials, reviews and letters.

Methods for data extraction and quality 
assessment

A preformed data extraction formatwas utilized for 
the extraction of data from the studies included in this 
systematic review. The information extracted from each 
study was the name of the study, first author, year of 
publication, study setting, study design, sample size, 
mode of examination and assessment method, age of 
participants and prevalence of ear morbidity. Data was 
extracted from included studies by two reviewers and 
disagreements were resolved through discussion with 
third reviewer. Hoy, et al. (2012) [17] scale was used to 
assess the quality of prevalence studies with 9 indicators 
of risk of bias.

like preceding upper respiratory tract infection [5] and 
genetic factors [6]. Acute otitis media can occur at any 
age, but it is most common in the age group of 6 to 24 
months [7]. Around 80 per cent of all children would 
experience a case of otitis media during their life course 
[8,9].

The different forms of ear diseases are: 1) 
Suppurative otitis media(ear pain or discharge that lasts 
for less than two weeks);2) Acute suppurative otitis 
media (ASOM, pain in the ear);3) Chronic suppurative 
otitis media (CSOM, persistent purulent discharge that 
lasts for more than 2 weeks);4) Non-suppurative otitis 
media (NSOM) including acute and chronic NSOM;5) 
Impacted cerumen (wax plug that obstructs the 
tympanic membrane;6) Serous otitis media (retracted 
and dull tympanic membrane). All these conditions are 
interrelated and may lead to the development of severe 
form. Suppurative otitis media is associated with life-
threatening complications. ASOM leads to hearing loss 
(mild or greater). Disabling hearing loss corresponds to 
hearing loss greater than 30 dB in the better hearing 
ear in children (0 to 14 years). In India six per cent of 
the population is reported to have hearing loss [5]. 
In children hearing loss can negatively impact many 
aspects of life such as communication, the development 
of language and speech cognition, education and mental 
health. Cost-effective interventions can alleviate these 
overwhelming costs associated with hearing loss. Some 
10% of children have impacted cerumen [10]. CSOM is 
one of the commonest infectious diseases of childhood 
[11].

In 2013, the evidence-based guidelines for the 
diagnosis and management of acute otitis media were 
updated by the American Academy of Pediatrics, 
accentuatingthe role of clear visualization of the 
tympanic membrane in the diagnosis of ear infections 
[12]. Otitis media is clinically diagnosed through physical 
exam (otoscopy) combining the history of the patient 
with presenting signs and symptoms. The diagnostic 
tools for Otitis Media available are pneumatic otoscope, 
acoustic reflectometry and tympanometry. Pneumatic 
otoscopy is considered better thanother modalities to 
facilitate diagnosis [8]. Suppurative otitis media can 
result in complications such as tympanic membrane 
(TM) perforation, meningitis, brain abscess, mastoiditis, 
hearing loss and others [13]. Children having recurrent 
episodes with severe symptoms or complications of 
AOM may require immediate otolaryngologic evaluation 
and surgical treatment [14]. Antibiotics are prescribed 
for AOM more frequently than for any other illness of 
childhood [15].

There is a paucity of reliable population-based data 
on the prevalence of preventable ear disorders in the 
developing countries [16]. Few community based 
observational studies done in Indian context including 
children (0 to 15 years) have shown the prevalence of otic 
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Results
The electronic search engine and strategies resulted 

in a total of 995 articles after removing duplicate articles. 
We excluded 941 articles after reading the abstracts 
where inclusion criteria were not met. We read full text 
of 54 articles and after full evaluation 14 articles were 
selected for further review. Out of 14 articles 2 articles 
did not have sample size exclusively for children, and 
4 articles were based on observational study where 

Data synthesis and analysis
STATA version 16.0 software was used to do random 

effect meta-analysis to estimate the overall pooled 
estimated prevalence of ear morbidities in children of 
India. The Q and I2-statistics depicted the heterogeneity 
among the studies included in the review. The funnel 
plot and Egger’s regression tests were reviewed to 
assess publication bias.

Insert Figure 1 here
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Figure 1: PRISMA flowchart of literature review search.
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media 3.78 per cent (95%CI 2.72-4.48),Otitis media with 
effusion in 2.68 per cent (CI 1.80-3.55), foreign body 
in the ear in 0.37 per cent (95%CI 0.29-0.45), Acute 
suppurative otitis media in 0.55 per cent (95%CI 0.32-
0.78) as shown in Figure 3. Due to variable sample size 
and population demographics, we found significant 
heterogeneity for this analysis. Meta-analyses of 
prevalence usually present high I2 values and not always 
synonymous with high heterogeneity [22].

Publication bias
The funnel plot was found to be symmetrical around 

the null vertical line indicating absence of publication 
bias.    The calculated egger’s statistic (p = 0.210) also 
depicted no significant bias.

Quality of included studies
The Hoy, et al. scale (2012) [17] for prevalence 

studies was used to assess the quality of studies which 
included 9 indicators. The overall risk of bias had three 
levels of low risk, moderate risk and high risk of bias. 
Four studies had low risk of bias and four studies had 
moderate risk of bias (Table 1).

Discussion
The studies done in four parts of the country with 

substantial sample size revealed that India has high 
ear infections related disease burden. With the recent 
developments in public health and healthcare sector, 

data was collected in primary, secondary or a tertiary 
healthcare facility. Therefore 6 more studies were 
excluded resulting in 8 studies for systematic review 
and meta-analysis.

Characteristics of the included studies
In this review, a total of 8 studies were included 

which were community based cross-sectional studies. 
Data was collected either in schools or in the form of 
door-to-door surveys. The studies included were from 
the states of Karnataka, Telangana, New Delhi and Tamil 
Nadu. Four major studies were done in New Delhi. A 
total 29,756 participants in the age group 0 to 15 years 
were included in these 8 studies of the review. The 
demographic characteristics of the study population 
included in this study are shown in Table 1. The studies 
included in this review were published from 2005 to 
2021.

Pooled estimate of prevalence
Eight studies reporting the prevalence of ear 

morbidities in children were included in the final 
analysis. Based on the results of the random-effects 
meta-analysis model, the pooled estimated prevalence 
of ear disease among children of India was 11.66 per 
cent (95%CI 4.81-18.50) as shown in Figure 2. When sub-
group analysis was done keeping risk factors constant, 
prevalence of Cerumen impaction was found to be 13.98 
per cent (95%CI 9.45-18.51), Chronic suppurative otitis 

         

Figure 2: Forest plot of the prevalence of ear morbidity in children in India: a meta-analysis.
Keys: High (I2 = 99.6%, P < 0.0001): Random effect meta-analysis.
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burden of disease in Asia Pacific region, in school going 
children where OM prevalence varied between 3.25 per 
cent in Thailand and 12.23 per cent in Philippines. Otitis 
Media with Effusion varied between 1.14 per cent in 
Thailand and 13.8 per cent in Malaysia. It was 2.68 per 
cent as per our review. CSOM prevalence was 15 per 
cent in Aboriginal Australian children and 2-4 per cent in 
Thailand, Philippines, Malaysia and Vietnam [23]. In our 
review the point estimate for CSOM was 3.78 per cent. 
In the review by Mahadevan M, et al. OM prevalence/
incidence and service utilization were highest in children 
of the age group 2-5 years. Streptococcus pneumoniae 
and Haemophilus influenzae were labelled as the 
primary cause in this review [23].

In a systematic review done by Antonio R, et al. 
on the epidemiology of Otitis media in children from 
developing countries enumerates the results of many 
studies including results from Sophia, et al. study (2010)
[20] from India. Few studies were included from other 
Asian countries but the sample size was not relevant 
[24]. In a systematic review done by Monasta L, et al. 
(2012) data were available from 15 of the 21 WHO 

ear disorders in children are still prevalent in many 
parts of the country. Yet there is paucity of research in 
many parts of India that would indicate the prevalence 
of ear disorders and its implications. In this systematic 
review and meta-analysis for the prevalence of ear 
morbidity among children in India resulted in the pooled 
estimated prevalence of ear diseases of 11.66 per cent. 
This is a significant proportion of the children having 
ear disorders that can affect their psychological and 
physical development. The studies included showed 
prevalence in the range of 4.5 per cent to 25.78 per 
cent. The variations might be because of the difference 
in age groups of children included, socio-economic 
factors, context and sample size used in the study.

The paper by Rettig E, et al. illustrates that in the 
United States, 8.8 million children (11.8 per cent) under 
the age of 18 were reported to have ear infections in 
2006, leading to an estimated total treatment cost 
of $2.8 billion [14,15]. These estimates are similar to 
our review results (11.66 per cent). We can compare 
our analysis of sub-types of the ear diseases with a 
systematic review done by Mahadevan M, et al. to assess 

         

Figure 3: Sub group analysis for prevalence of ear disease type.
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Vellore, Tamil Nadu. All the studies done by Chadha, 
et al. showed no association of sex with the prevalence 
[16,18].

Four studies had low risk of bias whereas four 
studies had moderate risk of bias. In all the studies the 
target population represented the National population, 
subjects were randomly selected and non-response was 
taken into consideration. The mode of data collection 
was same for all the subjects in all the studies. The 
studies with lower quality lacked randomization of 
subjects, case definitions and the instruments used to 
measure prevalence were not shown to have reliability 
and validity.

Strength and Limitation
Extensive literature search was done for this 

systematic review using various data bases, including 
studies done from 2005 to 2021 thus considering 
the latest trends in the prevalence of ear diseases in 
children in India. The quality of the studies was carefully 
reviewed and risk of bias was low to moderate for most 
of the studies. The results for point prevalence were 
obtained with confidence intervals and weights using 
random effect meta-analysis. Sub-group analysis was 
done for different categories of Otitis Media. This adds 
to strength of the review. The limitation of this review is 
that the studies included in this review were majorly from 
four parts of the Nation, therefore the results have less 
external validity and cannot be generalized. Subgroup 
analysis for different age groups, for urban rural and 
slum population was not done due to insufficient data 
and absence of uniformity in the results of the studies. 
The risk factors for ear related morbidities were not 
evaluated in detail. 

Conclusion
The findings of this paper suggested that the pooled 

estimated prevalence of ear diseases is 11.66 per cent 
in children in India leading to high disease burden and 
related social and economic costs. Therefore, there 
is a need for well-planned epidemiological studies of 
prevalence of ear diseases as well as associated risk 
factors in India. There should be regular screening of 
children in the schools and those with positive findings 
should be referred to otolaryngologist for diagnosis and 
treatment. Significant investment is needed in India to 
provide facilities for detection and treatment of otic 
ailments in children.
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regions and showed OM incidence rate to be 10.85 per 
cent (new episodes per 100 people per year) with 51 per 
cent of these occurring in under-fives. Global incidence 
rate is highest in the age group 1 to 4 years and in the 
first year of life. Globally, CSOM incidence rate is highest 
is the first year of life [25].

The methods and tools for diagnosis of ear infections 
and related morbidities used in the observational 
studies were the same. The assessment methodology 
for all studies included otoscopy, tympanometry, 
audiometry and clinical examination. All the studies 
were community based observational studies in the 
form of door-to-door surveys or clinical examination 
in the schools. The observational study done by 
Chadha, et al. (2012) [16] 15,718 school children (5-12 
years of age) in New Delhi showed a high ear disease 
prevalence of 25.78 per cent. Another study conducted 
by Chadha, et al. (2006) [18] compared the prevalence 
of ear diseases in 1500 school children of lower and 
higher socioeconomic strata in New Delhi. In this study 
19.6 per cent prevalence of ear disease in the lower 
strata of that society compared with 2.13 per cent in 
higher socioeconomic group. This study associates the 
prevalence of ear diseases in children to socioeconomic 
status. Children from a deprived area attending 
government schools were compared to those attending 
elite private schools. Children of lower socioeconomic 
status had a higher prevalence of otitis media. This study 
confirmed childhood ear disease is linked with poverty. 
The study [16] also enumerated some risk factors 
attributed to the high rates of chronic otitis media such 
as lack of breast feeding, overcrowding, poor hygiene, 
poor nutrition, pathogenic bacteria, passive smoking 
and inadequate healthcare. Inappropriate care of the 
infected ear was another reason for the increased 
prevalence of chronic otitis media. Cerumen impaction, 
otitis media with effusion and chronic suppurative otitis 
media were found to be the most common morbidity 
of the ear. The study done by Chadha, et al. (2014) [2] 
revealed the presence of otitis media in 9.9% of children 
in urban slums as compared to 4.6% in non-slum areas 
of the city and 7% in rural areas.

In the study done by Kumar S, et al. (2019) [21] 
showed prevalence of 8.8 per cent which is similar to 
the Global prevalence of hearing loss in childrenwhich is 
9 per cent as per the WHO report on hearing loss [10]. 
This study found impacted wax and Retracted Tympanic 
Membrane amenable for the hearing loss. The case-
control study done by Siddartha, et al. [19] found 
association of socio-economic status with ear ailments. 
They found higher prevalence of ear diseases in lower 
socio-economic status. The Sophia et al case control 
study [20] showed that snoring, persistent rhinorrhoea, 
seasonal rhinitis and passive smoking were significant 
factors for otitis media in children aged eleven months 
to seven years.This study also showed high prevelance 
of soft and impacted wax in children of rural area of 
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