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Abstract 

Background: This prospective case-control study was conducted from June 2018 to October 2019 in a tertiary refer-
ral hospital to investigate the correlation between otitis media with effusion (OME) and serum vitamin D level in chil-
dren. The study population included 50 children with adenotonsillar hypertrophy and OME (group A) who underwent 
adenotonsillectomy with tympanostomy tubes insertion compared to 50 children free from any medical or surgical 
disease (control group). Serum 25-hydroxy vitamin D was measured using electrochemiluminescence technique for 
both groups.

Results: The mean age in group A was 53.4 ± 9.2 months whereas in group B (control group) it was 65.0 ± 13.2 
months (P <0.001). In group A, there were 29 (58 %) male children and 21 (42%) female children while in group B, 
there were 27 (54%) male children and 23 (46%) female children (P = 0.689). The mean vitamin D level in group A was 
16.0 ± 6.1 ng/mL with a minimum of 7 ng/mL and a maximum of 32.10 ng/mL. In group B, the mean vitamin D level 
was 15.7 ± 5.3ng/mL with a minimum of 7.38 ng/mL and a maximum of 27.90 ng/mL. The statistical analysis showed 
that there was no significant difference in the level of vitamin D level between both groups (P = 0.770).

Conclusion: In this study, the mean level of serum vitamin D was low in children suffering from OME with adenoton-
sillar hypertrophy and in children without any medical or surgical disease; however, there was no statistically signifi-
cant difference in the mean serum level of vitamin D between both groups. Therefore, a further study on a larger 
sample is needed.
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Background
Otitis media with effusion (OME) is an inflammation of 
the middle ear (ME) with fluid accumulated in the middle 
ear cleft without any clinical symptoms or signs of acute 
infection. It is a very common disease in childhood and is 
considered the main cause of conductive hearing loss in 
children [1].

The pathogenesis of OME is multifactorial. Upper res-
piratory tract infection (URTI), local inflammation, and 
Eustachian tube dysfunction are considered as contribut-
ing factors [2].

Concerning the treatment of OME, the American 
clinical practice guidelines have recommended obser-
vation for 3 months from the date of diagnosis (since 
spontaneous resolution is very common in OME) 
except for children at risk of learning or speech prob-
lems as hearing impairment or developmental delay 
and craniofacial disorders like cleft palate. In these 
cases, insertion of ventilation tubes (with or without an 
adenoidectomy) is the preferred procedure. Untreated 
OME can result in hearing impairment, recurrent 
acute otitis media (RAOM), vestibular disturbance, 
poor school achievement, and decreased quality of life 
for affected children. Less commonly, OME may cause 
tympanic membrane destruction resulting in tym-
panic membrane retraction, cholesteatoma formation, 
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or even tympanic membrane perforation [3, 4]. Future 
therapeutic options for OME must target its pathol-
ogy. Several forms of new therapeutic interventions are 
under trial [5].

Vitamin D deficiency is a very common disease. Many 
people all over the world have insufficient vitamin D lev-
els, despite food fortification with vitamin D and a variety 
of medical supplementation. Vitamin D is very impor-
tant for calcium absorption and contributes to the host 
immune system, modulating both adaptive and innate 
immunity and regulating the inflammatory response by 
downregulation of cytokines [6, 7].

Many studies have shown the relation between vita-
min D deficiency and middle ear infections. It was con-
cluded that serum vitamin D level was lower in patients 
with (RAOM) and after vitamin D intake, the number of 
attacks decreased significantly [7, 8].

The aim of this prospective study was to detect whether 
there is an association between serum level of vitamin D 
and OME in Egyptian children.

Methods
Study design
This prospective case-control study was conducted in the 
Department of Otorhinolaryngology, Faculty of Medi-
cine, Ain Shams University Specialized Hospitals, from 
June 2018 to October 2019 after obtaining the approval 
of the faculty ethics committee.

Study population
This prospective study included one hundred Egyptian 
children living in Cairo, Egypt, aged between 2 and 8 
years old with no gender restriction. They were divided 
into two groups according to the presence of OME.

Group A (cases): 50 children with adenotonsillar 
hypertrophy (ATH) and OME (diagnosed by history, 
otoscopic examination, complete audiologic evaluation, 
and serial tympanometry showing flat type B) with no 
resolution after watchful waiting for at least 3 months 
without the intake of any medication like steroids. They 
underwent adenotonsillectomy and ventilation tubes 
insertion (either unilateral or bilateral). Strict adherence 
to new clinical practice guidelines (by avoiding routine 
adenoidectomy in children less than 4 years of age with 
chronic OME unless a discrete indication exists like nasal 
obstruction or snoring) was emphasized [3].

Group B (control): 50 children free from any medical 
or surgical disease who presented to our outpatient clin-
ics for routine hearing checkup. OME was excluded in all 
children by otoscopy, within normal audiologic evalua-
tion and type A tympanometry.

Exclusion criteria

• Children with chronic illness that can affect vita-
min D levels in the blood such as steroids intake, 
renal failure, and liver cell failure

• Vitamin D intake during the past month
• Immunodeficiency (congenital or acquired)
• Children with signs or symptoms of sleep disor-

dered breathing or sleepstudy denoting sleep apnea
• History of adenotonsillectomy or ventilation tube 

insertion
• Signs of vitamin D deficiency like rickets
• Craniofacial malformations like cleft lip or palate 

and Down syndrome

After obtaining an informed written consent from 
all participants’ parents before being enrolled in this 
study, we get full medical and surgical history, full 
ENT examination (pharyngeal, nasal and otoscopic ear 
examination), audiological assessment (audiometry and 
tympanometry), and laboratory investigation.

Laboratory investigation
A venous blood sample (3 cm) was taken from all par-
ticipants during obtaining the preoperative routine 
blood samples 1 week prior to surgical intervention 
(in group A) and during outpatient clinic visit in group 
B. Blood samples were left to clot and then centri-
fuged for 10 min, then serum was taken for analysis of 
25-hydroxy (OH) vitamin D level by Electro chemilu-
minescence immunoassay (ECLIA) technique.

Vitamin D deficiency was defined as a serum vitamin 
D level ≤ 20 ng/ml, vitamin D insufficiency as a serum 
vitamin D level of 21–29 ng/ml, and normal vitamin D 
when serum level is ≥ 30 ng/ml. Vitamin D serum level 
below 7 ng/ml was considered as severe deficiency. 
Comparison of vitamin D level between both groups 
was made along with subgroup analysis [9, 10].

Statistical methods
Data were analyzed using IBM© SPSS© Statistics ver-
sion 23 (IBM© Corp., Armonk, NY). Categorical 
variables were presented as a number and percentage 
whereas differences were compared using Pearson chi-
squared test or Fisher’s exact test as appropriate. Con-
tinuous numerical variables were presented as mean 
and SD and inter-group differences were compared 
using an unpaired t-test. Ordinal variables were com-
pared using the chi-squared test for trend. The Bon-
ferroni method was used to adjust the critical P-value 
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for the number of comparisons. Two-tailed P-values 
<0.0125 were considered statistically significant.

Results
Regarding the OME group, 10 children (20%) had uni-
lateral OME and underwent adenotonsillectomy with 
unilateral tympanostomy tube insertion and 40 children 
(80%) had bilateral OME and underwent adenotonsillec-
tomy with bilateral tympanostomy tubes insertion. The 
mean age in the OME group was 53.4 ± 9.2 months and 
in the group B (control group) it was 65.0 ± 13.2 months 
(P <0.001).

In OME group, there were 29 (58 %) male children and 
21 (42 %) female children while in the control group, 
there were 27 (54 %) male children and 23 (46 %) female 
children (P = 0.689) (Table 1).

The mean vitamin D level in the OME group was 16.0 
± 6.1 ng/mL with a minimum of 7 ng/mL and a maxi-
mum of 32.10 ng/mL. In group B, the mean vitamin D 
level was 15.7 ± 5.3 ng/mL with a minimum of 7.38 ng/
mL and a maximum of 27.90 ng/mL. The statistical 
analysis showed that there was no significant difference 
in vitamin D level between the two groups (P = 0.770). 
Also, subgroup statistical analysis for vitamin D level 
showed no significant difference between group A and 
the control group (P= 0.640) (Table 2 and Fig. 1).

Analyzing seasonal variation (Table  3 and Figs.  2 and 
3) showed that there was no statistically significant dif-
ference in serum vitamin D levels between group A and 
the control group (P= 0.013); meanwhile, there was a sta-
tistically significant difference in subgroup analysis of the 
control group (P= 0.004) in different seasons. This high-
lights the importance of serum vitamin D assessment in 
different seasons due to the significant difference found 

in vitamin D in different seasons in children free from 
any medical or surgical disease.

It is worth noting that mean levels of vitamin D 
obtained in this study (for cases and control groups) were 
below normal.

Discussion
Chronic otitis media with effusion (COME) is an inflam-
mation of the middle ear (ME) space with fluid accumu-
lation in the ME for more than 3 months from the date of 
diagnosis without clinical symptoms or signs of an acute 
infection. OME is a very common disease in children and 
is the main cause of conductive hearing loss in children. 
The pathogenesis of OME is attributed to many factors 
including acute otitis media (AOM), local inflammation 
due to allergy, and Eustachian tube dysfunction [1–3]. In 
addition to hearing loss, OME is associated in some chil-
dren with behavioral and learning difficulties [11, 12].

About the treatment of OME, the American clini-
cal practice guidelines recommended observation for 3 
months if the child is not at risk of speech, language or 
learning difficulties. Ventilation tube insertion is recom-
mended if effusion persisted for more than 3 months [3]. 
The future therapeutic options for the OME depend on 
pathophysiology of the disease. Several new therapeutic 
interventions are still under trial [5].

Vitamin D deficiency is a common disease all over the 
world [13]. The main source for vitamin D is cutaneous 
synthesis from exposure to sun ultraviolet B rays since 
the food sources of vitamin D are not adequate for our 
needs. Many studies have found seasonal variation in 
serum level of vitamin D, with it being lower in winter 
due to less exposure to sun rays [14–16].

In addition to its anti-inflammatory effect, vitamin 
D has a very important role in modulating the immune 
system through its receptors on most immune cells 
including circulating monocytes, macrophages, antigen 
producing cells, and activated T cells [8, 17–19].

Table 1 Demographic characteristics of cases and controls

Data are mean ± standard deviation or number (percentage)

AT adenotonsillectomy, VT ventilation tube
* Unpaired t-test
§ Chi-squared test for trend

 Variable Cases (n=50) Controls (n=50) P-value

Age (months) 53.4 ± 9.2 65.0 ± 13.2 <0.001*
Gender 0.689§

 M 29 (58.0%) 27 (54.0%)

 F 21 (42.0%) 23 (46.0%)

Surgical intervention

 AT 0 (0.0%)

 AT with bilateral VT 
insertion

40 (80.0%)

 AT with unilateral VT 
insertion

10 (20.0%)

Table 2 Serum vitamin D level in cases and controls

Data are mean ± standard deviation or number (percentage)
* Unpaired t-test
¶ Pearson chi-squared test

 Variable Cases (n=50) Controls (n=50) P-value

Serum vitamin D level (ng/
ml)

16.0 ± 6.1 15.7 ± 5.3 0.770*

Vitamin D deficiency 37 (74.0%) 39 (78.0%)

Vitamin D insufficiency 12 (24.0%) 11 (22.0%)

Normal vitamin D level 1 (2.0%) 0 (0.0%)

0.640¶
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Many studies have demonstrated the correlation 
between vitamin D deficiency and the occurrence of res-
piratory tract and ME infections. Moreover, vitamin D 
supplementation has decreased the occurrence of AOM, 
OME, and other upper respiratory tract infections [20, 
21].

In a case-control study conducted by Cayir et  al. in 
2014, they found significantly diminished vitamin D lev-
els in patients suffering from recurrent otitis media than 
the control group. Furthermore, the addition of vitamin 
D supplementation resulted in lower rates of otitis media 
recurrence [11].

Sabetta et al. in 2010 have shown that increasing vita-
min D above 38 ng/ml can significantly reduce res-
piratory tract infections [13]. Also, some studies have 
indicated a relation between vitamin D deficiency and 
ATH in children suffering from sleep apnea [22, 23]. 
Moreover, some studies have shown the correlation 
between vitamin D deficiency and recurrent tonsillitis 
[24, 25].

The aim of this study was to investigate the correlation 
between OME and serum 25- hydroxyvitamin D level in 
Egyptian children living in Cairo. The study population 
was confined to Egyptian children because ethnicity and 

Fig. 1 Vitamin D status in cases and control groups

Table 3 Seasonal differences in vitamin D level in cases and controls

Data are mean ± standard deviation
* Unpaired t-test

 Group Season Serum vitamin D level (ng/ml) P-value*

All study population (n=100) Autumn and winter (n=47) 14.6 ± 5.2 0.013

Spring and summer (n=53) 17.4 ± 5.9

Cases (n=50) Autumn and winter (n=27) 15.5 ± 6.3 0.570

Spring and summer (n=23) 16.5 ± 5.8

Controls (n=50) Autumn and winter (n=20) 13.8 ± 3.9 0.004
Spring and summer (n=30) 18.5 ± 5.8
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season are very important contributing factors that can 
affect the serum level of Vitamin D [15].

Serum 25-hydroxyvitamin D level was assessed in 100 
children living in Cairo, Egypt, aged between 2 and 8 
years old (divided into 2 groups with 50 children in each 
group). The first group (group A) included children with 
OME and ATH who underwent adenotonsillectomy and 
ventilation tube insertion after failed wait-and-see policy 
for more than 3 months and complete audiologic evalua-
tion with serial tympanometry showing flat type (B) and 
mean age of 53.4 ± 9.2 months, while the second group 
(control group) included children free from any medical 
or surgical disease who presented to our outpatient clin-
ics for routine hearing checkup having normal otoscopy, 
within normal audiologic evaluation and type (A) tympa-
nometry with a mean age of 65.0 ± 13.2 months.

The mean level of serum 25-hydroxyvitamin D in the 
OME group was 16 ± 6.1 ng/mL while in the control 
group, the mean level of serum vitamin D3 was 15.7 ± 
5.3 ng/mL. Although Cairo, Egypt, is a sunny city most of 
the year, the results of this study showed that the mean 
level of vitamin D was below normal in both groups (16 
and 15.7 ng/mL in groups A and B respectively); how-
ever, there was no statistically significant difference in 
the mean serum level of vitamin D between both groups. 
Regarding seasonal variation of vitamin D serum level, 

there was no statistically significant difference between 
both groups; however, there was a statistically significant 
difference within the control group (Table 3). This shows 
the importance of serum vitamin D measurement in dif-
ferent seasons due to the significant difference found in 
its level in children free from any medical or surgical 
disease.

Several other studies have detected an association 
between vitamin D deficiency and OME. In a study by 
Walker et al. in 2017, a higher serum level of vitamin D 
was linked to lower risk of OME, but one criticism was 
the inclusion of children of different ethnics that may 
have affected the results [26]. Also, Akcan et al. in 2018 
have revealed a correlation between serum vitamin D 
deficiency as well as OME development and progno-
sis where patients with OME who had complete recov-
ery after wait-and-see policy for 3 months, had a higher 
serum level of vitamin D than the OME cases with no 
recovery [27]. A randomized controlled trial by Della 
Volpe et al. in 2019 found that children who received oral 
supplements fortified by vitamin D along with vitamin 
E, vitamin C, and immune-stimulating molecules had a 
reduction of upper airway infection episodes and OME 
[28]. Linda et al. in 2008 found that children who under-
went ventilation tube insertion had vitamin D level less 
than 20 ng/mL in 50% of cases (deficient vitamin D level), 

Fig. 2 Mean serum vitamin D level in autumn and winter versus spring and summer in the whole study population. Error bars represent the 
standard error (SE)



Page 6 of 8Ahmed et al. The Egyptian Journal of Otolaryngology            (2022) 38:1 

while 31% of cases had vitamin D levels between 21 and 
29 ng/ mL (insufficient vitamin D level). One limitation 
of their study was the small number of cases included (16 
children only) [29].

Meanwhile, other studies have not found a significant 
relation between serum level of vitamin D and OME in 
children. Asghari et  al. in 2017 illustrated that no sig-
nificant differences were found in serum vitamin D in 
children suffering from adenotonsillar hypertrophy with 
and without OME [30]. In a meta-analysis and a sys-
tematic review study by Li et  al. in 2016, concerning of 
the relation between serum 25-hydroxyvitamin D and 
development of otitis media, five studies were included 
with pooling of data for 16,689 individuals. Although the 
results showed a relation between vitamin D deficiency 
and the development of recurrent AOM, there was no 
significant relation between serum vitamin D deficiency 
and OME [31].

Although the results of this study showed that there 
was no statistically significant difference in the mean 
serum level of vitamin D between children suffering 
from OME with adenotonsillar hypertrophy and chil-
dren free from any disease, the relation between vitamin 

D and OME remains controversial, and more studies are 
needed to show the role of vitamin D deficiency in OME 
in children.

Limitation of this study
Small sample groups were included in this study; conse-
quently, it is necessary to conduct further studies with 
larger sample groups.

Conclusion
In this study, the mean level of serum vitamin D was 
low in children suffering from OME with adenotonsil-
lar hypertrophy and in children free from any medical 
or surgical disease; however, there was no statistically 
significant difference in mean serum level of vitamin D 
between both groups. It is necessary to conduct further 
studies with larger sample groups.
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