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ABSTRACT

Iron Deficiency Anemia (IDA) is the most common form of anemia. Understanding the rela-
tionship between IDA and hearing loss may provide new insights into managing hearing loss.

Received: 26 Mar 2021 ISTSHTE This study aimed to investigate the relationship between IDA and hearing loss in women aged
Accepted: 25 Seo 2021 : 12-45 years referred to Amir Al-Momenin and Al-Zahra hospitals in Rasht City, Iran.
Available Online: 010ct 2021 . MISLILE In this case-control study, 315 women aged 12-45 years with IDA and without IDA were in-

cluded. Study groups were matched by age. The amount of hemoglobin (based on the last blood test in
the past month) of the subjects was measured and recorded. IDA was considered when the hemoglobin
level was less than 12 mg/dL. Audiometry was performed for all participants.

[T In total, 169 individuals in the case group and 146 individuals in the control group participated in
the study. The MeanzSD hemoglobin level in the case and control groups were 10.9£1.36 and 12.67+1.47

Keywords: mg/dL, respectively. There were higher hearing thresholds in low and high frequencies among the case
Hearing loss, Hear- ¢ group than the controls (P=0.002 and P=0.032, respectively). Logistic regression analysis after age adjust-
ing impairment, © ing showed odds of abnormal Distortion Product Otoacoustic Emissions (DPOAE) in the frequencies of
Hearing threshold, 750 Hz and 1000 Hz more than 2 times in women with IDA compared to controls (OR= 2.21, P= 0.006
Sensorineural hearing and OR= 2.40, P= 0.020, respectively).
loss, Iron deficiency [N, The study results showed a significant negative relationship between IDA and mean hearing
anemia i threshold. Because of the high prevalence of IDA in women, this group may be at greater risk of hearing loss.
Extended Abstract 2. Methods
1. Introduction In this case-control study, 315 women in the age range

of 12-45 years with IDA and without IDA were included.
his study aimed to evaluate the function of Study groups were matched by age. The concentration of
the auditory system, especially the cochlea, hemoglobin (based on the blood test in the past month) of
in women with and without IDA (Iron Defi- the subjects was measured and recorded. IDA was consid-
ciency Anemia). ered when the hemoglobin level was less than 12 mg/dL
and Mentzer index (MCV / RBC ratio) >13. The inclusion
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criteria were aged 12-45 years, IDA for 6 months after diag-
nosis (despite treatments), and normal external and middle
ear condition in physical examination. The exclusion criteria
included acute and chronic systemic diseases, history of con-
genital hearing loss, usage of ototoxic drugs or any surgery,
other anemias, and history of exposure to loud noises. Be-
fore the $tudy, the patients were asked to complete and sign
an informed consent form if they wished to participate. All
participants were undergone Pure Tone Audiometry (PTA),
impedance tympanometry, and Distortion Product Oto-
acoustic Emissions (DPOAE). Hearing loss was defined as
an increase in the bony hearing threshold above 25 dB [3].
Low PTA was considered the average hearing threshold at
frequencies of 500, 1000, and 2000 Hz, and high PTA was
regarded as the average hearing threshold at frequencies of
3000, 4000, 6000, and 8000 Hz [4].

Frequency and percentage were used to describe qualita-
tive data and mean and standard deviation for quantitative
data. The Chi-square test, Fisher exact test, and independent
t test were used to analyze the data, and logistic regression
was used to determine possible predictors of hearing thresh-
old. The significance level of the tests was considered 0.05.
All data analysis was performed in SPSS version 22.

3. Results

In total, 169 individuals in the case group and 146 indi-
viduals in the control group participated in the study. The
MeantSD age of the participants in the groups with and
without IDA were 29.50+8.18 and 29.20+8.67 years, respec-
tively. The youngest and the oldest participant were 16 and
45 years old, respectively. The mean hemoglobin concentra-
tions in the case and control groups were 10.9+1.36 mg/dL
and 12.67+1.47 mg/dL, respectively. Among women with
IDA, only 9 (5.3%) had moderate anemia (hemoglobin be-
tween 7.0 and 9.9 g/dL), and the others had mild anemia.
At most of the assessed frequencies, the auditory pathway
hearing threshold in IDA patients was higher than the con-
trol group, and this difference was statistically significant in
low PTA and high PTA (P=0.002 and P=0.032, respectively).
However, no relationship was observed between the mean
bone conduction hearing threshold and hemoglobin level
(the Pearson coefficient=0.129, P=0.84). The mean response
threshold of DPOAE in patients with anemia at all frequen-
cies was higher than the control group. In this study, the
signal-to-noise ratio<6 dB was considered abnormal. Also, it
was observed that in 48% of patients with IDA and 29.8% of
controls in at least one of the evaluated frequencies was ab-
normal (P=0.002). Logistic regression analysis after age ad-
justing showed odds of abnormal DPOAE in the frequencies
of 750 Hz and 1000 Hz were more than 2 times in women
with IDA compared controls (OR=2.21, P=0.006; and OR=
2.40, P=0.020, respectively).
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4. Discussion and Conclusion

In this study, we compared the auditory function of the in-
ner ear in women with IDA with the control group. The re-
sults showed that the mean bone conduction hearing thresh-
olds of people with IDA were higher at all frequencies than
those without IDA. In a cross-sectional study, Shih et al. [5]
reported that subjects with anemia had significantly higher
hearing thresholds at low and high frequencies than subjects
without anemia. In terms of hearing loss, the prevalence rates
of hearing loss at low and high frequencies were 42.6% and
61.4% in patients with anemia compared with 32.7% and
51.9% in controls, respectively. We found an abnormal re-
sponse at least in one of the frequencies (mainly in the fre-
quencies of 750 and 1000 Hz) among half of the people with
IDA and one-third of the control group. Because of the high
prevalence of IDA in women, this group may be at greater
risk of hearing loss.
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