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Abstract

Background: Otitis media with effusion (OME) is one of the main sources of hearing impairment in children. One of the possible causes 
of middle ear infection and OME is immune system disorders. Based on previous studies, vitamin D deficiency plays an important role in 
the incidence of middle ear infections.
Objectives: This study aimed to determine blood levels of vitamin D in children with OME (as an inflammation of the middle ear) in 
comparison to a control group of patients admitted to Loghman-Hakim hospital in Tehran.
Patients and Methods: In this case-control study, one hundred twenty children with OME who were admitted to Loghman-Hakim 
hospital between April 2013 and March 2014 and who were candidates for adenotonsillectomy were studied. They were divided into two 
groups based on tympanometry. The first group contained patients with OME and hearing loss of Type B or Type C2, and the second group 
(control) contained patients without OME and tympanometry of Type A or Type C2. On the day of surgery, blood samples were obtained for 
measurement and comparing of serum levels of vitamin D in the two groups.
Results: In this study, 120 children (40 cases and 80 controls) that were candidates for tonsillectomy were studied. The largest number of 
cases was males (60%). The mean age of patients with otitis media was 5.7 ± 2.6 years-old and in the control group was 7.2 ± 2.2 years-old. The 
mean levels of vitamin D in children with OME was 26.1 ± 14.6 ng/mL and in children in the control group was 29.5 ± 17.9 ng/mL (P = 0.27).
Conclusions: Although there was not a significant relation shown between vitamin D levels between the two groups in our study, the 
vitamin D level in OME patients was less than in the control group. Therefore, it seems that measuring the level of vitamin D in these 
patients is necessary, and a deficiency of vitamin D must be treated. In order to achieve certain results with more detail we suggest more 
studies with larger sample sizes and covering a longer time period are needed on this topic.
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1. Background
Otitis media (OM) is one of the most prevalent diseases 

in childhood and is the main reason for visiting a doctor, 
in children under three years of age. Almost 80% of chil-
dren up to the age of seven are infected once, but some 
are infected frequently (1). OM is seen as acute otitis me-
dia (AOM), recurrent otitis media, chronic otitis media 
and otitis media with effusion (OME) (2). The pathophysi-
ology of OME is associated with eustachian tube dysfunc-
tion (3). The most common causes of this obstruction are 
adenoid hypertrophy, sub mucosal cleft palate, allergies, 
upper respiratory tract infection, tumors, sinusitis, AOM 
and radiation. Obstruction of the eustachian tube causes 
accumulation of fluid in the middle ear (4). The risk fac-
tors of OME are male gender, bottle-feeding (though 
controversial), early occurrence of otitis in childhood, 
populated places, low socioeconomic status, smoking 
at home, parental history of otitis media, young age and 
race, where it is common in whites (5). One of the pos-
sible causes of middle ear infections and OME is immune 

system disorders (6). In recent years, several studies have 
been conducted on the risk factors associated with the 
weakening of the immune system, in which the role of 
vitamin D can be pointed out. Vitamin D reduces inflam-
mation by decreasing the production of interleukins and 
interferon gamma (7).

Cayir et al. studied the role of vitamin D in the treatment 
of children with recurrent otitis media and concluded 
that administration of vitamin D, in addition to common 
treatments, is a good option in the treatment of upper 
respiratory tract infections such as otitis media (8). In an-
other study by these authors, they studied the vitamin D 
levels in children with acute otitis media and concluded 
that vitamin D deficiency plays an important role in the 
incidence of middle ear infections (7). Marchisio et al. in-
vestigated the role of vitamin D in reducing the risk of re-
current middle ear infections. They suggested that serum 
levels of vitamin D in children with acute recurrent otitis 
media should be tested, and in children with low levels of 
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vitamin D supplementation, in addition to conventional 
treatment methods, might be effective in improving the 
disease (9). Mulligan et al. studied the relation between 
vitamin D deficiency and chronic sinusitis; they conclud-
ed that low levels of vitamin D could be one of the risk 
factors for chronic or fungal sinus infections (10).

2. Objectives
Based on the results of studies of systemic inflammato-

ry diseases and its association with vitamin D levels, this 
study assumes that OME, as an inflammatory process, may 
be associated with vitamin D deficiency. Thus, the aim of 
this study was to determine blood levels of vitamin D in 
children with OME compared to a control group.

3. Patients and Methods

3.1. Study Type and Population
This hospital-based cross-sectional study was con-

ducted between April 2013 and March 2014 at Loghman-
Hakim hospital. One hundred twenty children who were 
candidates for adenotonsillectomy based on inclusion 
criteria were enrolled in the study during the mentioned 
time period. The sample size was calculated using a Rao-
soft sample size calculator, using a 5% margin of error, 
confidence level of 95%, and response distribution of 5%. 
Patients were randomly divided into study (patients with 
OME) and control (patients without OME) groups and 
matched for age and gender.

3.2. Inclusion Criteria

3.2.1. Study Group
Included in the study group were children aged be-

tween 3 to 10 years-old with OME and who were candi-
dates for adenotonsillectomy based on the drainage 
of the middle ear (glue) during myringotomy and who 
experienced hearing loss (type B) or (type C2) based on 
tympanometry.

3.2.2. Control Group
The control group included children between 3 to 10 

years-old without OME and who were not candidates for 
adenotonsillectomy based on normal physical exam and 
tympanometry (type A) and (type C1).

3.3. Exclusion Criteria
1) Tympanometry (type B) and lack of the drainage of 

the middle ear.
2) Tympanometry (type B) and response to antibiotic 

therapy.
3) Factors affecting blood levels of vitamin D, such as 

malignancies, renal failure, liver failure, and vitamin D 
consumption during the last week.

3.4. Blood Sampling and Vitamin D Levels
Blood samples were taken from all patients to evaluate 

serum levels of 25(OH) D3 measured by enzyme-linked 
immunosorbent assay (ELISA). A vitamin D level < 15 
ng/mL was considered as deficiency, 15-30 ng/mL was 
considered as vitamin D insufficiency, 31-60 ng/mL was 
regarded as normal and levels > 60 ng/mL were consid-
ered as toxic.

3.5. Ethics
This study was approved by the Shahid Beheshti 

University of Medical Sciences ethics committee. Each 
patient signed an informed consent form when enrolled 
in the study and patients' medical records and personal 
information were kept confidential.

3.6. Data Analysis
The Statistical package for social sciences (SPSS) ver-

sion 21 (SPSS Inc., Chicago, IL) was used for data analysis. 
Quantitative variables were expressed as Mean ± SD and 
qualitative variables were expressed as number and per-
centage. To compare the results between the two groups, 
a paired sample independent t-test was used, and qualita-
tive variables were compared by Chi-square and Fisher’s 
exact tests. A P < 0.05 was considered as significant.

4. Results

4.1. Demographic Data
One hundred twenty children with and without OME 

were studied in two groups: a study group (40 individu-
als, 24 males (60%) and 16 females (40%)) and a control 
group (80 individuals, 47 males (58.8%) and 33 females 
(41.2%)) (P > 0.999). Mean age of the study group was 5.7 ± 
2.6 years-old and of the control group was 7.2 ± 2.2 years-
old (P = 0.002). 

4.2. Tympanometry Results
Of 80 children in the control group, 70 (87.5%) were Type 

A and 10 individuals (12.5%) were Type C1. of 40 children 
in the OME group two patients (5%) were type C2 and 38 
individuals (95%) were type B.

4.3. Blood Levels of Vitamin D
The mean vitamin D level in the OME group was 26.1 ± 

14.6 ng/mL with a minimum of 6 ng/mL and a maximum 
of 67.6 ng/mL. In the control group, the mean was 29.5 ± 
17.9 ng/mL with a minimum of 8.1 ng/mL and a maximum 
of 139 ng/mL. Vitamin D levels were not significantly dif-
ferent between the two groups (P = 0.27). The number 
of patients in each level of vitamin D is shown in Table 
1, where there was no significant difference between the 
two groups (P = 0.49).
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Table 1. Number of Patients in Different Levels of Vitamin Da

Variables OME Group Control Group P Value

Vitamin D levels ,ng/mL 0.49

< 15 8 (20) 11 (13.8)

1 - 30 22 (55) 42 (52.5)

31 - 60 8 (20) 25 (31.2)

> 60 2 (5) 2 (2.5)
aValues are expressed as No. (%).

5. Discussion
OME in children may lead to speech delay and learning 

problems, and in the case of chronicity, serious compli-
cations, such as hearing loss, adherence or rupture of the 
tympanic membrane, ear ossicular problems and even 
behavioral problems, are to be expected (11). Despite the 
considerable role of vitamin D in human health, its de-
ficiency is a major health problem worldwide (12). Un-
fortunately, the amount of vitamin D from food sources 
is not enough and vitamin D-rich food sources are lim-
ited and unable to provide the required amounts. This 
is the most important cause of the outbreak of vitamin 
D deficiency even in European and American countries. 
In fact, the production of Vitamin D in the presence of 
ultraviolet solar radiation in the skin is the main source 
(13). Vitamin D has anti-inflammatory effects and has a 
modulation role in the immune system. The effect of the 
immune modulating effects of vitamin D applies from 
its receptors on the majority immune cells (14). Vitamin 
D reduces the activity of nuclease factor, interleukin and 
IFN γ, which results in lowering of the inflammation 
process (15). In several studies, the role of vitamin D de-
ficiency has been proven in respiratory and middle ear 
infections (7, 9). Sabetta et al. (16) stated that a vitamin 
D level of more than 30 ng/mL significantly (P < 0.0001) 
reduces the risk of respiratory infections.

In this study, 120 children who were candidates for ad-
enotonsillectomy were studied in two groups; an OME 
and a control group. In the OME group, most patients 
were boys (60%), and according to recent studies, male 
gender is one of the risk factors for OME (17). Twenty per-
cent of patients with OME had vitamin D deficiency (< 15 
ng/mL), compared to 13.8% in the control group. Vitamin 
D insufficiencies (15-30 ng/mL) were 55% and 52.5% in the 
OME and control group, respectively. In a study by Linday 
et al. (18), in eiht patients (50%) the level of Vitamin D was 
under 20 ng/mL, which was considered as deficiency, and 
in 31% of the patients the level was insufficient (21-29 ng/
mL). Cayir et al. (19) reported the mean level of Vitamin D 
in 58 (69%) individuals was under 20 ng/mL (deficiency), 
compared to 32 (30%) in the control group. In our study 
the mean level of vitamin D in OME children was less than 
the control group, however, the difference between the 
two groups was not significant.

In a study conducted in Tehran in 2004 (20), the differ-
ent levels of vitamin D deficiency, severe, moderate and 
mild were reported as 9.5%, 57.6% and 14.2%, respectively.

According to the results of the mentioned studies, a sig-
nificant correlation was indicated between vitamin D de-
ficiency and different infections such as middle ear infec-
tions. Although in our study there was not a significant 
relation between vitamin D levels in the two groups, the 
vitamin D level in OME patients was less than the control 
group. Thus, it seems that measuring the level of vitamin 
D in these patients is necessary and, in the case of defi-
ciency, it should be treated. Administration of vitamin 
D supplements, in addition to conventional treatments, 
can be useful in treating OME.

In order to achieve certain results and more detail it 
is recommended that the sample size should be larger 
and that future studies be conducted over a longer time 
period.
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