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ABSTRACT Objective: The objective of this study is to investigate the ef-
fect of consumption of wheat germ on the anthropometric measurements, se-
verity of tinnitus and blood biochemical parameters in patients with tinnitus.
Material and Methods: The study was performed on 40 adult patients bet-
ween the ages of 19-65, who have had tinnitus complaints for at least one
month between October 2014 and April 2015. Fifty g of wheat germ was
added to the diet of 20 randomly selected tinnitus patients for 1 month (study
group) while 20 tinnitus patients made no change to their diet (control
group). None of the patients received medical treatment. A Tinnitus Disabi-
lity Questionnaire (TDQ), Visual Analog Scale (VAS) and Beck Depression
Inventory were applied to the patients. Biochemical parameters were ret-
rieved from their records at the beginning and end of the study. Results: As
aresult, a decrease was observed in VAS and TDQ scores of the patients in
the study group at the end of the study compared to the beginning of the
study (p=0.011, p=0.048), in the control group, only TDQ score decreased
(p=0.016). No difference was found between VAS and TDQ at the beginning
and at the end. Also in the study group; a significant negative correlation
was found between the change in VAS and TDQ scales and dietary protein
intake (r=-0.599, p=0.005; r=-0.468, p=0.038), and a positive correlation
was found between soluble fiber intake (r=0.478, p=0.033; r=0.638,
p=0.002). Conclusion: When the decrease in VAS and TDQ scores of tin-
nitus patients who are not trained about nutrition is evaluated, it can contri-
bute to the decrease in the severity of rhinney tinnitus, which is rich in some
minerals and dietary fiber added to their diet. In addition, the closer follow-
up of the patients included in the study may have provided psychological
support and decreased the perception of tinnitus. Further studies are needed
in this regard.
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OZET Amag: Bu galismanin amaci, bugday ruseymi tiiketiminin
antropometrik dlglimler, tinnitus siddeti ve biyokimyasal parametreler liz-
erindeki etkisini aragtirmaktir. Gere¢ ve Yontemler: Calisma, Ekim 2014 ve
Nisan 2015 tarihleri arasinda, 19-65 yas arasi, en az 1 aydir tinnitus sikayeti
stiren 40 eriskin hasta iizerinde yapilmistir. Rastgele segilen 20 tinnitus
hastasinin diyetine 1 ay boyunca 50 g bugday ruseymi eklenirken (¢alisma
grubu), diyetinde herhangi bir degisiklik yapilmayan 20 tinnituslu hasta kon-
trol grubu olarak alimmustir. Hastalarm higbiri tibbi bir tedavi almamustir.
Hastalara, Tinnitus Engellilik Anketi (TEA) Olgegi, Viziiel Analog Skala
(VAS) ve Beck Depresyon Olgegi uygulannustir. Calisma baslangici ve so-
nunda biyokimyasal parametreler, hasta dosyalarindan alinmistir. Bulgular:
Calisma sonunda, ¢aligsma grubundaki hastalarin VAS ve TEA skorlarinda,
calismanin baslangicina gore azalma gozlenirken (p=0,011, p=0,048), kon-
trol grubunda yalnizca TEA skorunda azalma goriilmistiir (p=0,016). Gru-
plar arast karsilastirmalarda, VAS ve TEA arasinda baslangigta ve bitiste
fark bulunmamustir. Ayrica ¢calisma grubunda; VAS ve TEA 6lgeklerinde go-
zlenen degisiklik ile diyet proteini alim1 arasinda negatif (r=-0,599, p=0,005;
r=-0,468, p=0,038), ¢6zliniir lif alim1 arasinda pozitif (r=0,478, p=0,033;
r=0,638, p=0,002) yonlii bir iligki bulunmustur. Sonu¢: Beslenme hakkinda
herhangi bir egitim verilmeyen tinnitus hastalarinda, VAS ve TEA
skorlarindaki azalma degerlen-dirildiginde, beslenmelerine eklenen bazi
mineraller ve diyet lifi agisindan zengin olan ruseym, tinnitus siddetinde
azalmaya katkida bulunabilir. Bununla birlikte ¢aligmaya alinan hastalarin
daha yakin takip edilmis olmas1 da psikolojik destek saglayarak tinnitusun
algilanmasinda azalma saglamis olabilir. Bu konuda daha ileri ¢alismalara
ihtiyag vardir.

Anahtar Kelimeler: Tinnitus; beslenme tedavisi; tam tahil;
bugday ruseymi

Tinnitus is sounds that can be continuous or in-
termittent, felt without an external sound source.
They consist of irregular sounds at various frequen-
cies and have no meaning.” The condition is ob-
served in 20.7-24.2% of the general population and

increases with age.® It is primarily observed in indi-
viduals between the ages of 40-80.*° Tinnitus, which
is one of the most common symptoms of the hearing
system, can also be a sign of various diseases such as
aneurysm and acoustic neurinoma.®® Additionally, al-
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lergies, high or low blood pressure, diabetes, thyroid
problems and obesity can cause tinnitus.!*!! Prior re-
search studies have shown that metabolic diseases
such as diabetes mellitus (DM), hypertension and hy-
perlipidemia and deficiencies of some vitamin and
mineral such as vitamin B,,, iron (Fe) and zinc (Zn)
are common in patients with tinnitus.'"'® These stud-
ies demonstrate that nutrients, nutrition and dietary
modifications are important in the treatment of tinni-
tus. Herbal supplements such as vitamin and mineral
supplements, ginkgo biloba extract are also tried in
the treatment of tinnitus.!”!¥

Wheat germ contains B vitamins, vitamin E,
minerals (Ca, Mg, K, P, Na and Fe), phytochemicals,
antioxidants (ferulic acid, coumaric acid, flavonoids)
and unsaturated fats (n-3 and n-6 fatty acids).'® This
study was planned and conducted in order to investi-
gate the effects of the addition of wheat germ with
high nutritional value on the degree of tinnitus and
biochemical parameters.

I MATERIAL AND METHODS

Randomized, controlled and sequentially controlled
prospective study was conducted between October
2014 and April 2015 with volunteer tinnitus patients
who presented to the Department of Otorhinolaryn-
gology (ENT), Giilhane Military Hospital. The study
was approved by the Ethics Committee of Giilhane
Military Medical School 2014/05 (KAEK-14016)
number. Volunteer individuals aged 19-65 years who
had been suffering from tinnitus for at least one month
and had not received any treatment for tinnitus were
included in the study. Patients who are diagnosed with
acute and objective tinnitus, who use medication that
can cause tinnitus, have a body mass index (BMI) >30
kg/m?, take any dietary supplements, those with
chronic diseases such as hypertension, DM, liver and
kidney failure, gluten enteropathy, dyslipidemia, neu-
ropsychiatric disease, menstrual disease, patients who
have previously had ear surgery, chronic otitis, chronic
rhinosinusitis, acoustic tumor, otosclerosis, temporo-
mandibular joint dysfunction, head trauma in the past
week, and chronic alcohol use were excluded.

At the beginning of the study, each patient was
asked to complete the questionnaire about sociode-
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mographic characteristics and nutritional habits via a
face to face interview method. Patients were also
asked to provide a 3-day food consumption diary at
the beginning and end of the intervention. Anthropo-
metric measurements (body weight, height, waist cir-
cumference and neck circumference) were taken by
the researcher and waist/height ratio and BMI were
calculated. The Tinnitus Disability Questionnaire
(TDQ) Scale and the Visual Analog Scale (VAS) were
used to assess the severity of tinnitus, and the Beck
Depression Inventory was used to measure the de-
pression and anxiety.?*?! Turkish validity and relia-
bility study of TDQ was conducted by Aksoy et al. in
2006.% Fasting blood glucose, total cholesterol,
triglyceride, fasting insulin level, serum folate, Mg,
Zn, Fe, ferritin, vitamin B, vitamin D and hemato-
logical values (hemoglobin and hematocrit) were
evaluated before and at the end of the study. The pa-
tients in the study group were given 50 g of wheat
germ per day by the researcher at the beginning of
the study and they were asked to consume it by
adding into yoghurt or salad every day without dis-
turbing their usual eating habits. Four week later,
same assessments were undertaken on patients in
both groups i.e. completion of TDQ and VAS, repe-
tition of biochemical measurements and anthropo-
metric measurements, and the last 3 days food
consumption information was obtained. No addi-
tional medical treatment and/or cognitive therapy was
applied to the patients during this period.

Dietary energy and nutrients were analysed
using Computer Aided Nutrition Program [Nutrition
Information Systems Package Program (BEBIS)] de-
veloped for Turkey. The calculated energy and nutri-
ent data were compared with the Dietary Reference
Intake. SPSS 15.0 statistical program was used for
statistical evaluation in a Windows operating system.
The suitability of the parameters to normal distribu-
tion was evaluated with the Shapiro-Wilk test. In the
comparison, chi-square test (y?), Fisher-exact chi-
square test and continuity (Yates) corrected chi-square
test were used. Pearson correlation analysis was used to
examine the relationships among parameters that
showed normal distribution, and Spearman’s rho cor-
relation analysis was used to examine the relationship
between parameters that did not show normal distri-
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bution. Significance level was accepted as p<0.05 in
all statistical analyses.

The study was conducted in accordance with the
Helsinki Declaration principles.

I RESULTS

The sample of the study was calculated over the num-
ber of patients who applied to the ENT clinic with a
complaint of tinnitus for 6 months and who met the
inclusion criteria. This study included 20 patients in
the study group, with a mean age of 45.9+8.44 years

(age range: 30 to 59 years), 14 (70%) males and 6
(30%) females and 20 patients in the control group,
with a mean age of 41.5+£11.83 years (age range: 20
to 60 years), 14 (70%) male and 6 (30%) female. The
two groups were similar in terms of sociodemo-
graphic characteristics. A significant difference was
found only in waist/height ratios of male patients in
the study and control groups. The mean waist/height
ratio of the male patients in the study group was sig-
nificantly higher than the control at the beginning of
the study (p=0.049) (Table 1). There was no statisti-
cally significant difference between the anthropo-

TABLE 1: Anthropometric measurements of the patients obtained at the beginning and end of the study.
Study group Control group
Male (n=14) x+SD x+SD p value
Body weight (kg) Beginning 83.89+9.98 81.86+7.73 10.552
End 84.01£10.19 81.79£7.79 10.524
’p value 0.758 0.684
BMI (kg/m?) Beginning 28.03+3.15 26.84+2.26 10.263
End 28.18+3.5 26.88+2.37 10.264
’p value 0.371 0.570
Waist circumference (cm) Beginning 103.07+7.44 98.36+5.36 10.065
End 102.36+£7.17 98.21+5.21 10.092
’p value 0.106 0.547
Neck circumference (cm) Beginning 40.79+2.46 39.64+2.06 10.194
End 40.46+2.19 39.57+2.03 10.273
’p value 0.069 0.336
Waist/height ratio Beginning 0.6+0.05 0.56+0.03 10.049*
End 0.59+0.05 0.56+0.03 10.073
’p value 0.109 0.556
Female (n=6)
Body weight (kg)
Beginning 59.33+13.89 (63) 72.3+13.05 (69) 30.148
End 59.45+12.94 (62.6) 72.33+12.97 (70) 30.147
“p value 0.750 0.891
BMI (kg/m?) Beginning 23.15+4.73 (23.7) 25.85+3 (25.85) 30.297
End 23.26+4.37 (23.71) 25.93+3.25 (25.9) 30.378
“p value 0.463 0.600
Waist circumference (cm) Beginning 85.83+12.53 (86.5) 92.5+9.05 (95.5) 30.260
End 85.5+11.78 (86.5) 92.5+9.16 (95.5) 30.229
“p value 0.480 1.000
Neck circumference (cm) Beginning 33.67+1.97 (34.5) 32.5+2.17 (32) 30.404
End 33.5+1.97 (34) 32.5+2.17 (32) 30.450
“p value 0.317 1.000
Waist/height ratio Beginning 0.54+0.07 (0.53) 0.56+0.05 (0.58) 30.423
End 0.54+0.07 (0.53) 0.56+0.06 (0.58) 30.631
“p value 0.893 0.655

SD: Standard deviation; BMI: Body mass index; 'Student t-test; Paired sample t-test; *Mann-Whitney U test; “Wilcoxon signed-rank test; *p<0.05.
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metric measurements of the female patients in the
study and control groups at the beginning and at the
end of the study (p>0.05) (Table 1).

According to the data obtained from the food
consumption diary, for all patients there was no sig-
nificant change in the intake of protein and fat at the
end of the study. On the other hand at the end of the
study, dietary fiber, magnesium, phosphorus and iron
intake of the male patients in the study group

(p=0.003, p=0.038, p=0.001, p=0.033) (Table 2) and
the phosphorus and iron intake of the female patients
in the study group were statistically higher than at the
beginning of the study (p=0.043; p=0.028) (Table 2).
The male patients in the control group had higher
CHO intake than study group at the beginning of the
study, energy and CHO intake was higher than the
study group at the end of the study (p=0.028;
p=0.007; p=0.001) (Table 2). In addition, at the be-

TABLE 2: Daily energy and nutrient intake of patients at the beginning and end of the study.
Male Beginning End
x+SD x+SD 'p value
Energy (kcal) Study group 1,601.6+451.89 1,468.7+480.62 0.358
Control group 1,783.4+418.51 1,909.8+298.48 0.347
?p value 0.279 0.007**
CHO (g) Study group 153.5+50.24 150.6:+40.28 0.559
Control group 197.0+48.68 215.9+44.36 0.326
%p value 0.028* 0.001**
CHO, (energy %) Study group 39.7¢7.11 39.747.06 1.000
Control group 45.9+6.94 45.7+6.39 0.671
?p value 0.029* 0.026*
Diet fiber (g) Study group 17.947.26 20.246.01 0.033*
Control group 16.2+4.56 19.1+5.56 0.114
%p value 0.459 0.631
%p value 0.606 0.429
Magnesium (mg) Study group 222.7+71.86 240.9+68.37 0.003**
Control group 217.5£70.59 237.3£71.81 0.397
?p value 0.848 0.893
Phosphorus (mg) Study group 984.1£276.53 1,066.4+225.58 0.038*
Control group 1,014.7£314.84 1,036.2+294.31 0.827
%p value 0.787 0.763
Iron (mg) Study group 9.8+2.90 12.5+3.60 0.001**
Control group 9.6+2.25 11.1£3.20 0.048*
?p value 0.788 0.277
Female % value
CHO (g) Study group 149.8+48.24 (161.2) 145.3+48.83 (152.89) 0.715
Control group 205.1£36.75 (201.73) 180.6+16.38 (180.37) 0917
“p value 0.037* 0.262
CHO, (energy %) Study group 38.7+4.13 (39.5) 38.7+3.39 (38.5) 0317
Control group 45.7+4.68 (44.0) 46.2:4.36 (45) 0.655
“p value 0.013* 0.008**
Linoleic acid (g) Study group 17.15.66 (17.71) 16.645.40 (15.92) 0.180
Control group 26.4+11.30 (24.22) 22.045.16 (22.62) 0.317
“p value 0.037* 0.109
Phosphorus (mg) Study group 1,008.4+311.96 (1,081.62) 1,108.1+278.64 (1,115.91) 0.043*
Control group 1,075.9+278.72 (1,057.26) 903.3+227.99 (1,024.59) 0.249
%p value 1.000 0.150
Iron (mg) Study group 9.9+3.09 (10.52) 12.4+2.40 (12.41) 0.028*
Control group 9.7+3.01 (10.64) 9.1+2.80 (8.76) 0917
?p value 0.873 0.055

SD: Standard deviation; CHO: Carbohydrate; 'Paired sample t-test; 2Student t-test; *Wilcoxon signed-rank test; “Mann-Whitney U test; *p<0.05; **p<0.01.
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ginning of the study, CHO intake and linoleic acid in-
take were higher in female patients in the control
group than study group (p=0.013; p=0.037) (Table 2).
There was no significant difference in vitamin intake
between the beginning and end of the study in all pa-
tients in both groups (p>0.05) (Table 2).

At the beginning of the study, no significant dif-
ference was found between the biochemical values of
patients in both groups (p>0.05) (Table 3). At the end
of the study; serum zinc and vitamin D values were

higher in the study group than the control group
(p<0.05), and serum folate value was significantly
lower (p<0.05) (Table 3).

There was no significant difference between
VAS, TDQ and Beck scores between the two groups
both at the beginning and end of the study (p=0.924;
p=0.958; p=0.542) (Table 4). On the other hand, a de-
crease was observed in VAS and TDQ scores of the
patients in the study group at the end of the study
compared to the beginning of the study (p=0.011;

TABLE 3: Biochemical measurements of patients at the beginning and end of the study.

Fasting blood glucose (mg/dL) Study group
Control group
?p value
Study group
Control group
?p value
Study group
Control group
?p value
Study group
Control group
?p value
Study group
Control group
?p value
Study group
Control group
?p value
Study group
Control group
?p value
Study group
Control group
?p value
Study group
Control group
?p value
Study group
Control group
?p value
Study group
Control group
?p value
Study group
Control group
?p value
Study group
Control group
?p value

Fasting insulin (uIU/mL)

Total cholesterol (mg/dL)

Triglycerides (mg/dL)

Iron (mcg/dL)

Ferritin (ng/mL)

Vitamin B12 (pg/mL)

Folate (ng/mL)

Magnesium (mg/dL)

Zinc (mcg/dL)

Vitamin D (ug/L)

Hemoglobin (g/dL)

Hematocrit (%)

Beginning End
x+SD x+SD 'p value
98.6+11.85 95.1£9.16 0.231
94.0£13.65 91.84+13.82 0.229
0.262 0.386
9.546.34 10.1£3.82 0.643
11.65.14 11.445.06 0.812
0.251 0.365
203.2432.76 204.4+35.09 0.838
183.6+29.46 188.1+£29.73 0.099
0.055 0.122
148.3+76.20 151.6+88.91 0.786
125.7+57.91 125.9+48.0 0.982
0.298 0.263
87.3+41.43 81.6429.94 0.463
89.7+31.07 93.94£28.11 0.439
0.837 0.187
70.4+63.33 64.6+58.47 0.436
69.9+53.13 68.4+49.20 0.833
0.979 0.825
381.1£232.13 354.9+180.05 0.311
339.1+214.38 405.6+338.31 0.135
0.556 0.557
11.65.54 9.6%3.14 0.047*
10.845.17 10.9+£3.53 0.863
0.629 0.207
2.140.23 2.1%0.27 0.904
2.0£0.11 2.1£0.30 0.519
0.449 0.979
89.6+32.38 92.7+22.56 0.609
80.9+25.84 77.3+13.28 0.480
0.353 0.012*
25.5+9.67 28.848.86 0.110
22.5+10.05 20.6+9.31 0.231
0.333 0.007**
14.8+1.26 14.6+1.45 0.314
14.74£1.08 14.8+1.07 0.700
0.944 0.605
44.4+4.72 43.3£3.52 0.129
44.6+3.09 42.9+£9.42 0.451
0.911 0.888

SD: Standard deviation; 'Student t-test; 2Paired sample t-test; *p<0.05; **p<0.01.
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TABLE 4: Patients' VAS, TDQ scores and Beck Depression Inventory scores.

Beginning End
x£SD (median) x£SD (median) p value
VAS Study group 5.6+2.18 (5) 4.242.28 (4.5) 10.011*
Control group 5.6+2.31 (5.5) 4.9+2.38 (5) 10.218

’p value 0.924 0.318
TDQ Study group 39.5+22.82 33.1+19.31 30.048*
Control group 39.9+24.40 35.4+23.53 30.016*

“p value 0.958 0.737
Beck Study group 9.6+9.34 (7.5) 8.6+7.96 (6) 10.131
Control group 8.9+9.38 (5.5) 7.4+8.26 (3) 10.160

’p value 0.542 0.480

VAS: Visual analog scale; TDQ: Tinnitus Disability Questionnaire; "Wilcoxon sign test; 2Mann-Whitney U test; 3Paired sample t-test; *Student t-test; *p<0.05.

TABLE 5: The relationship between the changes in VAS, TDQ and Beck scales and anthropometric measurements, food consumption
and changes in biochemical parameters at the beginning and end of the study.
Variables VAS Scale TDQ Scale Beck Scale
Study group Control group Study group Control group Study group Control group
(n=20) (n=20) (n=20) (n=20) (n=20) (n=20)
rvalue pvalue rvalue pvalue rvalue pvalue rvalue pvalue rvalue pvalue rvalue pvalue
'Difference in anthropometric
measurements
Body weight (kg) 0.110  0.664 0.568  0.014*
Waist circumference (cm) 0.174 0462 0.445  0.049*
“Difference in food
consumption
Total protein (g) -0.599  0.005** 0.095 069  -0.468 0.038* 0316  0.175
Soluble fiber (g) 0478  0.033* 0221 0349 0638 0.002* 0514  0.020*
Insoluble fiber (g) 0.073 0773 0.559  0.016*
'Difference in blood
biochemical parameters
Serum magnesium (mg/dL) -0.222  0.346 -0473  0.035*
Serum folate (ng/mL) 0.254  0.281 0.543  0.013"

SD: Standard deviation; VAS: Visual analog scale; TDQ: Tinnitus Disability Questionnaire; 1Spearman’s rho correlation analysis; 2Pearson correlation analysis; *p<0.05, ** p<0.01.

p=0.048) (Table 4). In the control group, only TDQ
score decreased (p=0.016) (Table 4). Additionally,
there was no significant change in the Beck scale
score at the beginning and end of the study for all pa-
tients.

While a significant relationship was found be-
tween the change in VAS and TDQ scale of the pa-
tients at the beginning and end of study and the
change in intake amounts of dietary protein (r=
-0.599, p=0.005; r=-0.468, p=0.038) (Table 5) and
soluble fiber (r=0.478, p<0.033; r=0.638, p=0.002),

200

no significant relationship was found between the
changes in Beck scale and anthropometric measure-
ments, biochemical parameters and food consump-
tion (p>0.05) (Table 5). In the control group, a
significant relationship was found between the
change in VAS scale at the beginning and end of the
study and the change in waist circumference
(r=0.445, p<0.049) and serum magnesium (r=-0.473,
p=0.035) levels; the change in TDQ scale and serum
folate (1=0.543, p=0.013) level; the change in Beck
scale and body weight (r=0.568, p=0.014) (Table 5).
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I DISCUSSION

This study was planned and conducted to investigate
the effect of regular wheat germ consumption (50
g/day) on tinnitus severity, anthropometric measure-
ments and blood biochemical parameters in volunteer
patients, all of whom had presented to Giilhane Hos-
pital Department of Otorhinolaryngology with tinni-
tus.

In a study, 40 patients with tinnitus, vertigo and
hearing loss were examined for body weight, glucose
metabolism, blood pressure and lipid profiles and
compared with healthy control group. BMI values of
the patient group were higher than the control
group.? Obese patients with BMI >30 kg/m? were ex-
cluded from the study because obesity itself was a
risk for tinnitus. Obesity increases the risk of tinni-
tus by causing metabolic diseases such as diabetes
and hypertension. People with abdominal obesity
often develop insulin resistance and have high total
cholesterol levels. Waist circumference, which is a
good indicator of abdominal obesity, is an important
indicator for obesity and metabolic syndrome.?* In
our study, the waist circumference of approximately
50.0% of the patients in both groups was evaluated
as high risk; 30.0% of the patients in the study group
and 5.0% of the patients in the control group had
waist/height ratios above 0.6.

There are studies showing that an increased neck
circumference is associated with increased visceral
adiposity and serum triglyceride levels.”*¢ In a study
conducted with 46 tinnitus patients and 74 control
groups, Torriani et al. found that neck circumference
greater than 40 cm was a significant risk factor for
tinnitus.?* In our study, more than 80.0% of male pa-
tients in both groups had a neck circumference above
37 cm, while 66.7% of female patients in the study
group had a neck circumference above 34 cm. Con-
sumption of high-fiber wheat germ can reduce serum
triglyceride levels and decrease tinnitus severity by
reducing both body weight and fat absorption. But
there was no change in anthropometric measurements
at the beginning and end of the study for both groups.

There was no correlation between the anthropo-
metric measurements and VAS, TDQ scores in the
study group. In the control group, a positive correla-
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tion was found between VAS score and waist cir-
cumference, Beck score and body weight. It is known
that there is a relationship between body weight and
depression, which may increase tinnitus intensity.”’

According to the food consumption diaries, daily
energy, CHO and CHO energy percentages of male
patients in the control group were significantly higher
than the study group and the female patients in the
control group had higher energy values from CHO
and CHO than the study group. Adding 50 g of wheat
germ to the diet of the patients in the study group may
have caused the patients in this group to feel full and
consume less nutrients for longer than usual.®

Whole grain consumption decreases intra-day
variability in blood sugar. Postprandial blood glucose
levels remain normal, insulin resistance decreases,
serum HbA1c levels decrease, diabetes development
is reduced and development of chronic complication
decreases.”®*" In addition, healthy food selection can
improve internal ear haemostasis.'* As a result of our
study, there was no statistically significant difference
in these parameters between the two groups. This
may be due to the fact that only wheat germ has been
added to the diet and the general diet has not been al-
tered. The overall pattern of the diet may also need to
be planned for changes in blood sugar and related pa-
rameters.

It was compared with the severity of tinnitus and
consumption amount of brown bread in 171,722 pa-
tients with tinnitus. Compared to those with continu-
ous tinnitus, it was reported that those with
intermittent tinnitus felt that the intensity of tinnitus
decreased with whole grain consumption. Whole
grains have positive effects on glycemic load, dia-
betes, blood lipid level and cardiovascular diseases.’
In our study, TDQ scale of both study and control pa-
tients improved at the end of the study compared to
baseline. There was a significant decrease in the VAS
scale of the study group, which was used to evaluate
the level of disturbance of tinnitus in the patients.
When the relationship with food consumption is eval-
uated; there is a negative correlation between soluble
fiber intake and TDQ and VAS scores. In our study,
fiber intake of male (20.2+6.01 g/day) and female
(19.746.22 g/day) patients in the study group in-
creased with the addition of wheat germ compared to
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the beginning of the study and was higher than the
control group. The fiber content and wheat germ con-
sumption could have contributed to this improve-
ment.

Reducing hyperinsulinemia with diet therapy is
very beneficial in reducing the symptoms of tinni-
tus.* In a study evaluating the nutritional status, pa-
tients were given nutritional education and it was
shown that 71.5% of the participants decreased the
severity of tinnitus after 7 months of follow-up.'* In
a study by Sutbas et al. involving 42 patients with
acoustic trauma and hyperlipidemia, patients were
treated with a low-cholesterol diet and hypercholes-
terolemia treatment.’* As a result, it was shown that
the tinnitus severity of patients was reduced with
lower cholesterol levels and hearing thresholds were
improved. Another study showed that cholesterol ab-
sorption decreased by 42.0% with consumption of a
muffin containing 80 g of wheat germ. According to
this result, the fiber and phytosterols contained in
wheat germ were reported to have a positive effect
on cholesterol.** In our study, despite the daily intake
of additional 8 g of fiber with 50 g of wheat germ on
a daily basis for a month, there was no correlation be-
tween dietary fiber and serum cholesterol and triglyc-
eride levels and there was an increase in cholesterol
and triglyceride levels although it was not significant.
This may be caused by the fact that the patients con-
sumed wheat germ often with full-fat yogurt and
mostly as a night meal.

The study by Giinay et al. showed that anaemia
increased the prevalence of tinnitus. In the report pub-
lished by European Food Safety Authority with re-
spect to wheat germ, the mineral content of wheat
germ is reported mainly as K, Mg, Ca, Zn, Fe and
Mn.*3¢ However, fiber iron in foods can reduce
bioavailability. Whole grains are a good source of
fiber, but are also considered as a source of phytate.
The presence of 50 mg phytate in a food can reduce
Fe absorption by 70%. In addition, the increase in the
amount of dietary Ca and P affects Fe absorption ad-
versely.’” The phytate content of wheat varies ac-
cording to the type of wheat, the structure of the soil,
the climate and the way it is processed. While the
amount of phytate in wheat grain was 0.3%, it was
determined to be 5% in bran. The amount of phytate
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in embryo is very low.* In this study, levels of serum
Fe, ferritin, hemoglobin and hemotocrit levels were
decreased in the study group consuming wheat germ
containing 15 mg/100 g Fe. However, there was an
increase in serum Fe and hemoglobin levels in the
control group, but it was not considered significant.
Although the phytate content of wheat germ used in
the study is not known, we believe that the anaemia
tendency seen in the study group is not caused by
wheat germ. Because phytates are mostly in wheat
bran, only wheat germ was used in this study, not
wheat bran. This can be explained by the fact that the
daily energy intake of the patients in the study group
was low and the phosphorus intake increased with
wheat germ.

Inner ear tissue has been shown to store high lev-
els of Zn. However, the effect of Zn supplementation
on tinnitus prevention and severity reduction is un-
clear.® In our study, it was seen that patients in both
groups did not meet the daily Zn requirement at the
beginning and end of the study. However, Zn intake
was found to be higher in the female patients in the
study group compared to the control group although
not significant. Additionally, no significant increase
(3.5%) was seen in serum Zn levels of the patients
eating wheat germ. However, serum zinc level is
higher in the study group compared to the control
group. This situation can be interpreted as the contri-
bution of wheat germ.

While there was no significant change in serum
vitamin D levels at the beginning and end of the
study, the serum vitamin D level of the study group
was found higher than the control group at the end of
the study. Although there is no relationship between
TDQ, VAS and Beck scales, the decrease in the sever-
ity of tinnitus in general may have increased the fre-
quency of patients getting into social life and going
out.

Medical treatments are not always effective in
treating tinnitus. Psychological support is also in-
cluded in the treatment recommendations.***! How-
ever, the fact that patients were monitored for wheat
germ consumption may have made them feel better.
It has been seen as a remedy for the treatment of tin-
nitus and may have had a placebo effect.
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I CONCLUSION

When the decrease in VAS and TDQ scores in the
study group is evaluated, dietary habits and increase
in dietary fiber intake may contribute to the decrease
in tinnitus severity. Apart from existing methods al-
ready known to be effective in the treatment of tinni-
tus, antioxidant, multivitamin or herbal supplements
or functional foods with high nutritional value can be
considered and referring patients to nutritionists may
contribute to the treatment.

LIMITATIONS OF STUDY

The limited number of patients included in the study,
the short duration of the intervention, and the un-
changed meal plan and diet plan can be considered
as limitations of the study.

The nutritional value analysis of the wheat germ
used in this study has not been conducted. The nutri-
tional value of wheat germ is taken from TUBITAK
National Food Composition Database.*

MAIN POINTS

1. A significant relationship was found between
the change between dietary soluble fiber intake on
the VAS and TDQ scales. Tinnus intensity tended to
decrease as soluble fiber intake increased.

2. At the beginning of the study, no significant
difference was found between the biochemical val-
ues of patients in both groups. At the end of the study;
serum zinc and vitamin D values were higher in the

study group than the control group, and serum folate
value was significantly lower.

3. There was no significant difference between
VAS, TDQ and Beck scores between the two groups
both at the beginning and end of the study. However;
a decrease was observed in VAS and TDQ scores of
the patients in the study group at the end of the study
compared to the beginning of the study.
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