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Abstract

Objective: This study aims to investigate the effect of tea prepared with walnut leaves on COPD patients’ exacerbation
frequency, dyspnea score, and life comfort.

Material-Method: 80 patients diagnosed with COPD and selected using the cluster sampling method participated in our
study. They were divided into two groups: the first group consumed walnut leaf tea in addition to their treatment, and the
second group only received their medical treatment. Both groups were followed up for six-month periods by the researcher
and the follow-up was terminated after three interviews. Then, GOLD staging was performed, the mMRC (Modified
Medical Research Council Dyspnea Scale), the CAT (COPD Assessment Test), and the Katz daily living activities scale
(ADL) were applied, and a combined COPD assessment was made.

Results: The average age of the patients was 67.1+7 years; 57.5 % of them were male, 42.5 % were smokers, and 56.3 %
were COPD stage 2. At the end of the year, the rate of hospital admissions in non-tea-drinking participants was 85%, while
the rate of tea-drinking participants was 17.5%, and the difference between them was significant, p<0.001. The rate of
patients who were planned to change treatment due to exacerbation was 7.5% in tea-drinking participants and 40% in non-
tea-drinking participants, and the difference between them was significant, p<0.001.

Conclusion: Exacerbations, hospital admissions, and hospitalizations were reduced, and the comfort of life was positively

affected in COPD patients who consumed walnut leaf tea in addition to treatment.
Keywords: COPD, Walnut Leaf, Quality of Life, Dyspnea, Complementary and Alternative medicine (CAM)

INTRODUCTION

For centuries, people have used various traditional
medicine methods like phytotherapy, which has
been passed down from generation to generation, to
relieve various ailments. Phytotherapy is a method
that uses plants whose therapeutic effects have been
determined through experience. Walnut leaf
(Juglans regia L.) is one of these plants. It has anti-
inflammatory, antimicrobial, anthelmintic,
antibacterial, keratolytic, and hypoglycemic effects,
and its impact in preventing venous insufficiency
and hemorrhoid symptoms have been shown.! The
main compounds found in walnut leaves are
phenolic compounds, juglone, flavonoids and
vitamin C. Phenolic compounds_are defined as 3-
and 5-caffeoylquinic acids, 3- and 4-p-
coumaroylquinic acids, p-coumaric acid, quercetin
3-galactoside, quercetin 3-pentoside derivatives,
quercetin 3-arabinoside, quercetin 3-xyloside and
quercetin  3-rhamnoside.? It is known that these
compounds have radical scavenging activities that
reduce oxidative stress.®

It has been determined that juglone has antiviral,
antibacterial,  antifungal,  antidiabetic,  and
antineoplastic effects. It has shown its effects on
human tumor types such as glial tumors, melanoma,
leukemia, stomach cancer, prostate cancer, and
cervical cancer in vitro, with its strong cytotoxic and
genotoxic effects by increasing cell membrane
damage, inducing oxidative damage and necrotic
and apoptotic cell death.

Chronic obstructive pulmonary disease (COPD) is a
clinical entity that is usually progressive,
characterized by airway abnormalities such as
bronchiolitis and/or emphysema and airflow
limitation, often accompanied Dby airway
hypersensitivity. It can be characterized by a
productive cough for two consecutive years and
three months every year after excluding other causes
of cough, and sometimes with asthmatic
symptoms.>5

It is among the top three causes of death in Turkey
and the world and is predicted to cause a disease
burden with increasing social and economic aspects,
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as well as loss of labor force, as the direct
underlying cause of 7.8% of all deaths by 2030.”
Chronic respiratory symptoms characterize COPD;
patients' hospital admission reasons are often known
as dyspnea, cough, hemoptysis, sputum production,
wheezing, chest tightness, fatigue, and activity
limitation.®

Dyspnea is the most prominent symptom in patients
whose quality of life is restricted by the current
symptoms.®

Dyspnea, also known as shortness of breath, can be
defined as the subjective respiratory discomfort
experienced by the person experiencing it,
consisting of uncomfortable or difficult breathing or
sensations of varying intensity.l%* Subjectively
perceived by patients in different ways, such as air
hunger, difficulty breathing, feeling of suffocation,
heavy breathing due to the influence of cognitive,
behavioral and sociocultural factors, these
symptoms can affect the patient’s quality of life,
physical activities, and psychosocial conditions such
as sleep quality.*>® It is essential to accurately and
effectively evaluate the severity of dyspnea,
determine the treatment, and plan care and
rehabilitation.'

Therefore, it is essential to plan the effectiveness of
the treatment by evaluating the scores of the CAT
scoring and mMMRC dyspnea scale commonly used
for COPD patients and making a combined COPD
assessment. this study aimed to show the effect of
walnut leaf tea on dyspnea symptoms and patients’
guality of life, as it is thought to positively impact
the process of COPD, a chronic progressive disease
since it has not been done before.

MATERIALS AND METHOD

Type of study

The structure of this study was planned as a quasi-
experimental research.

Universe and sample

The participants consisted of 80 patients diagnosed
with COPD who were followed up in the Pulmonary
Diseases Department of Atatiirk University Faculty
of Medicine and accepted to participate. OpenEpi,
Version 3, an open-source calculator, and the
Gpower 3.1.9.2 program were used to calculate the
sample size. 95% confidence (1-a), 95% test power
(1-B), d=0.4 effect size, and the number of samples
were 80 people were determined. Two groups were
created using the cluster sampling method. The first
group was selected by the researcher from patients
who had previously used walnut leaf tea had no
problems, had not consumed it for at least 6 months,
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and would currently use tea, while the second group
was randomly selected from patients who were
receiving their medical treatment and did not use
any complementary medicine method according to
their registration order.

Data collection tools

GOLD staging: For patients diagnosed with COPD,
FEV1/FVC < 70% and GOLD stage 1: FEV1 > 80%
(of the expected), stage 2: FEV1 50%-79% (of the
expected), stage 3: FEV1 30%-49% (of the
expected), stage 4: FEV1 < 30% (of the expected).
mMMRC  (dyspnea) scoring: Four situation
assessments can be scored between 0-4; stage 0 is “I
only get short of breath during heavy exercise,”
stage 1 is “I only get short of breath when I walk on
a flat road or when I go up a slight hill,” stage 2 is “I
have to walk slower than my peers on a flat road or
stop and rest from time to time due to my shortness
of breath,” stage 3 is “I get short of breath and stop
after walking 100 m or a few minutes on a flat
road.” Stage 4 is “I cannot leave the house because
of my shortness of breath, or I get short of breath
when [ get dressed or undressed.”

CAT scoring calculation was used in which eight
situations were questioned and scored between 0
and 5. A scoring system with a two-category
evaluation was used: scoring below 10 points and
above 10 points.

Katz ADL scale: The scores given with the system
where 0-1 points can be provided for six situations
were collected and categorized as dependent (0-2),
semi-dependent (3-4), and independent (5-6).

A combined COPD assessment was made by
evaluating all the results. According to this
assessment, Group A: low risk, few symptoms, 0-1
exacerbations/year and no exacerbation-related
hospitalization, CAT<10 or mMRC 0-1, Group B:
low risk, many symptoms, 0-1 exacerbations/year or
no exacerbation causing hospitalization, CAT > 10
or mMRC > 2, Group C: high risk, few symptoms, >
two exacerbations/year or > one exacerbation
causing hospitalization, CAT< 10 or mMRC 0-1,
Group D: high risk, high symptoms, > two
exacerbations/year or > one exacerbation leading to
hospitalization, CAT > 10 or mMRC > 2.

Inclusion criteria were; agreeing to participate in the
study, being between 40-75 years of age, having a
diagnosis of COPD,

Exclusion criteria were having a malighancy
accompanying COPD, having asthma, having an
allergy to walnuts or similar nuts, having another
known allergy or being prone to allergy, being
pregnant, breastfeeding, receiving chemotherapy,

IUTCMR 2025;6(1):1-10
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having an immune deficiency, being hospitalized or
needing to be hospitalized due to a different chronic
disease.

Data collection process

When all participants came to the study, their
complete blood count values, GOLD staging
according to spirometry values, Katz ADL scale,
mMMRC, and CAT scores were evaluated, and their
first data was recorded on 01.07.2013. Participants
who will consume walnut leaf tea were questioned
about the methods and frequency of consumption.
The frequency of tea use was twice a month, brewed
with hot water (150-200 ml) for five minutes. It was
learned that the tea was prepared with one teaspoon
(approximately 1 gram) of dried mechanically
crushed walnut leaves, which has no side effects on
human health, and that it was an approved product
from the Ministry of Agriculture. Participants were
not restricted from drinking tea for 6 months,
provided that the method and amount would not
harm human health.*

At the end of the first 6 months, on 01.01.2014, the
GOLD staging, ADL scale, mMRC and CAT
scores, Oxygen saturations, vaccination status,
whether they applied to the hospital due to COPD
exacerbation, whether they were hospitalized, if
they were hospitalized, how many days of treatment
they received, and whether their treatment changed
in the last 6 months were recorded. In the second 6
months, walnut leaf tea-drinking participants were
restricted from consuming walnut leaf tea, and only
the evaluations of both groups were made after they
received their treatments. At the end of the second 6
months, on 01.07.2014, GOLD staging, ADL scale,
mMRC and CAT scores, oxygen saturations,
vaccination status, whether or not the patients
applied to the hospital due to illness, whether or not
they were hospitalized, if they were hospitalized,
how many days of treatment they received, and
whether or not their treatment changed in the last 6
months were recorded. All data were collected, and
a combined COPD assessment was performed.
Statistical analysis

Number and percentage, arithmetic mean, and
standard deviation were used as descriptive
statistics. The obtained data were analyzed with
SPSS version 26, Kolmogorov Smirnov test was
used to detect normal distribution, Student- t, Mann-
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Whitney U, Cochran’s q, Friedman test, Marginal
Homogeneity test, Chi-square tests were performed
to determine the statistical significance level, and
the significance value was accepted as p<0.05.
Ethical approval: It was approved by the Atatiirk
University non-drug clinical research ethics
committee with decision number
B.30.2.ATA.0.01.00/67 and carried out according to
the principles of the Declaration of Helsinki.

RESULTS

Table 1 compares the of socio-demographic
characteristics and health history of COPD
participants. The mean age of patients was 67.1+7
years, and 57.5% were male. 50% of the patients
were primary school graduates, 90% were married,
11.3% were smokers and had quit before, 42.5%
were still smokers, and 73.8% had another chronic
disease. (n=5, 8.5%) had diabetes mellitus, (n=26,
44.1%) had hypertension, (n=17, 28.8%) had both
diabetes mellitus and hypertension, (n=4, 6.8%) had
thyroid disease, (n=7, 11.9%) had other diseases and
56.3% had COPD stage 2.

At the end of the first 6 months, the hospital
admission rate of participants who did not drink
walnut leaf tea was 67.5%, while the hospital
admission rate of participants who drank tea was
10%, p<0.001 (Table 2). While no change was
planned in the treatment of participants who drank
tea, a change was planned in the treatment of 32.5%
of participants who did not drink tea (Table 2).
These changes included long-acting beta-2 agonist
(LABA) and long-acting muscarinic antagonist
(LAMA) treatments. At the end of the first 6
months, there was no hospitalization in the tea-
drinking group, while 62.5% of the non-tea group
was hospitalized, p<0.001 (Table 2).

There was no significant difference in mMRC
dyspnea scores between the tea-drinking and non-
tea-drinking groups at the end of the first 6 months
(Table 2). However, the difference between the
mMRC scores of the tea-drinking and non-tea-
drinking groups at the 6-month and 1-year
evaluations was significant. The difference between
the MMRC comparisons of the first 0-6 months and
the first 1 year in the tea-drinking group was
significant (p=0.004, p=0.011) (Table 3).
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Table 1. Comparison of socio-demographic characteristics and health history of COPD patients

Overall Tea user Non-tea user p- value
n (%) n (%) n (%)
80 (100.0) 40 (50.0) 40 (50.0)
Age (years) 67.1+7 67.2+8.1 67.1+5.9 >0.05
meant SD
Gender
Male 46 (57.5) 22 (55) 24 (60) >0.05
Female 34 (42.5) 18 (45) 16 (40)
Marital status
Married 72 (90) 33(82.5) 39 (97.5) 0.025
Single 8 (10) 7 (17.5) 1(2.5)
Educational status
Literate 14 (17.5.) 7(17.5) 7(17.5) >0.05
Primary school 40 (50) 20 (50) 20 (50)
High school 24 (30) 12 (30) 12 (39)
University and over 2(2.5) 1(2.5) 1(2.5)
Working status
Employed 31(38.8) 17 (42.5) 14 (35) >0.05
Unemployed 49 (61.3) 23 (57.5) 26 (65)
Additional disease
Yes * 59 (73.8) 24 (60) 35(87.5) 0.005
No 21(26.3) 16 (40) 5(12.5)
Drug use
Yes 59 (73.8) 25 (62.5) 34 (85) 0.022
No 21 (26.3) 15 (37.5) 6 (15)
Surgery history
Yes 7(8.8) 4 (10) 3(7.5) >0.05
No 73(91.3) 36 (90) 37(92.5)
Smoking status
Yes 34 (42.5) 12 (30) 22 (55)
No 37 (46.3) 23 (57.5) 14 (35) >0.05
Quit smoking 9(11.3) 5(12.5) 4 (10)
gold stage
Stage 1 15 (18.8) 11 (27.5) 4 (10)
Stage2 45 (56.3) 20 (50) 25 (62.5) >0.05
Stage3 19 (23.8) 8 (20) 11 (27.5)
Stage4 1(1.3) 1(2.5) 0
mMRC scale
Stage0 4 (5) 4 (10) 0
Stagel 8 (10) 4 (10) 4 (10)
Stage2 41 (51.2) 17 (42.5) 24 (60) >0.05
Stage3 24 (30) 14 (35) 10 (25)
Stage4 3(3.8) 1(2.5) 2 (5)
CAT scoring
<10 46 (57.5) 30 (75) 16 (40) 0.003
>10 34 (42.5) 10 (25) 24 (60)
adl scale
Low 57 (71.3) 26 (65) 31 (77.5)
Moderate 23(28.7) 14 (35) 9(22.5) >0.05
High - - -
Oxygen saturation meant SD 89.5+ 3.9 90.6+ 3.3 88.4+ 4.2 0.011
Blood sample analysis meanst SD
Hgb 13.9+1.9 143+ 1.7 13.4+2 0.039
Eos 14+1 14+1 14+1 >0.05
Whc 7877+ 3135 7631+ 2503 8123+ 3677 >0.05
Influenza vaccine
Yes 7(8.8) 7 (17.5) 0 0.012
No 73 (91.3) 33 (82.5) 40 (100)

*Diabetes mellitus, hypertension, thyroid disease
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After 6 months *

After 12 months **

Overall Tea user Non-tea user p- value  Overall Tea user Non-tea user p- value
n (%) n (%) n (%) n (%) n (%) n (%)
80 (100.0) 40 (50.0) 40 (50.0) 80 (100.0) 40 (50.0) 40 (50.0)
Admission to  Pulmonary
Clinic
Yes 31(38.8) 4 (10) 27 (67.5) <0.001 41 (51.2) 7(17.5) 34 (85) <0.001
No 49 (61.3) 36 (90) 13 (32.5) 39 (48.8) 33(82.5) 6 (15)
Change of treatment
Yes 13(16.3) 0 13 (32.5) 0.008 19 (23.8 3(7.5) 16 (40) 0.001
No 67 (83.8) 40 (100) 27 (67.5) 61 (76.3) 37(92.5) 24 (60)
Hospitalization
Yes 25(31.8) 0 25 (62.5) <0.001 31(38.8) 1(2.5) 30 (75) <0.001
No 55 (68.8) 40 (100) 15 (37.5) 49 (61.3) 39 (97.5) 10 (25)
Hospitalization day
Mean £ SD 35 0 6+5.8 <0.001 4.646.2 0.33+2 8.946.1 <0.001
CAT scoring
<10 61 (76.3) 39 (97.5) 22 (55) <0.001 62 (77.5) 36 (90) 26 (65) 0.007
>10 19 (23.8) 1(2.5) 18 (45) 18 (22.5) 4 (10) 14 (35)
adl scale scoring
Low 65 (81.3) 31(77.5) 34 (85) >0.05 64 (80) 30 (75) 34 (85) >0.05
Moderate 15 (18.8) 9(22.5) 6 (15) 16 (20) 10 (25) 6 (15)
High - - - - - -
GOLD stage
Stage 1 16 (20) 12 (30) 4 (10) >0.05 15 (18.8) 11 (27.5) 4 (10) >0.05
Stage2 44 (55) 19 (47.5) 25 (62.5) 44 (55) 20 (50) 24 (60)
Stage3 20 (25) 9 (22.5) 11 (27.5) 21 (26.3) 9 (22.5) 12 (30)
Stage4 0 0 0 0 0 0
mMRC scale
Stage0 5(6.3) 5(12.5) 0 6 (7.5) 5(12.5) 1(2.5)
Stagel 9(11.3) 4 (10) 5 (12.5) >0.05 7(8.8) 3(7.5) 4 (10) >0.05
Stage2 46 (57.5) 23(57.5) 23(57.5) 47 (58.8) 23(57.5) 24 (60)
Stage3 18 (22.5) 8 (20) 10 (25) 18 (22.5) 9(22.5) 9(22.5)
Stage4 2(2.5) 0 2(5) 2(2.5) 0 2(5)
Oxygen saturation 91+313 91.6+£2.734 904+3410 >0.05 92,64+2.630 92.63+2.667 92.65+2.627 >0.05
meant SD

*LAMA, LABA addition, **LABA, LAMA, theophylline addition

In the tea-drinking group, the rate of patients with a
CAT score <10 at the beginning was 75%, while
after six months, it was 97.5% (Table 2). When the
ADL scale scores were compared for both groups at
the end of the first six months, the difference was
not significant. However, the rate of patients with a
low addiction level in the tea-drinking group was
65% at the beginning, and this rate was determined
to be 77.5% at the end of six months p=0.039 (Table
4).

At the end of one year, the hospital admission rate
of participants who did not drink walnut-leaf tea
was 85%. In contrast, the hospital admission rate of
participants who drank tea was 17.5%, and the
difference between them was significant p<0.001. In

the non-tea-drinking group, the rate of patients who
were planned to have a treatment change was 40%,
and the difference between the participants in the
tea-drinking and non-tea-drinking groups was
significant, (p=0.001). Change in the treatments
were LAMA, LABA, and theophylline drugs
addition (Table 2). When the hospitalizations at the
end of one year were evaluated, the difference
between the tea-drinking and the non-tea drinking
groups was  significant  (p<0.001). The
hospitalization rate in the non-tea-drinking group
was 75%, and in the tea-drinking group was 2.5%
(Table 2). At the end of one year, there was no
significant difference between the groups in terms
of dyspnea scores and ADL scores (Table 2).
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Table 3. Comparison of tea-drinking group and non-drinking group after 6 months and 12 months

Tea user Tea p- Tea user Tea p- Non-Tea Non-Tea p- Non-Tea Non-Tea p-
(beginning)  user value  (beginning) user value  user user value  user user value
n. (%) (6 n. (%) (12 (beginning) (6 (beginning) (12
40 (50.0) months) 40 (50.0) months) (n.%) months) (n.%) months)
n. (%) n. (%) 40 (50.0) (n.%) 40 (50.0) (n.%)
40 40 (50.0) 40 (50.0) 40 (50.0)
(50.0)
Gold stage
Stage 1 11 (27.5) 12(30)  >0.05 11(27.5) 11(27.5) >0.05 4 (10) 4 (10) >0.05 4 (10) 4 (10) >0.05
Stage2 20 (50) 19 47.5) 20 (50) 20 (50) 25 (62.5) 25 (62.5) 25 (62.5) 24 (60)
Stage3 8 (20) 9 (22.5) 8 (20) 9 (22.5) 11 (27.5) 11 (27.5) 11 (27.5) 12 (30)
Stage4 1(2.5) 0 1(2.5) 0 0 0 0 0
Mmrcscale
Stage0 4 (10) 5(125) 0.004 4(10) 5(12.5) 0011 O 0 >0.05 0 1(2.5) >0.05
Stagel 4 (10) 4(10.) 4 (10) 3(7.5) 4 (10) 5(12.5) 4 (10) 4 (10)
Stage2 17 (42.5) 23(57.5) 17 (42.5) 23 (57.5) 24 (60) 23 (57.5) 24 (60) 24 (60)
Stage3 14 (35) 8 (20) 14 (35) 9(225) 10 (25) 10 (25) 10 (25) 9(22.5)
Stage4 1(25) 0 1(2.5) 0 2(5) 2(5) 2(5) 2(5)
****Marginal homogeneity test
Table 4. 12 months follow-up of the walnut leaf tea-drinking and non-drinking group
Tea user Tea user Tea user p- Non-Tea Non-Tea Non-Tea  user (12 p-
(beginning) 6 (12 value user user months value
n (%) months) months (beginning) (6 months) n (%)
40 (50.0) n (%) n (%) n (%) n (%) 40 (50.0)
40 (50.0) 40 (50.0) 40 (50.0) 40 (50.0)
CAT scoring
<10 30 (75) 39 (97.5) 36 (90) 0.001 16 (40) 22 (55) 26 (65) 0.001
>10 10 (25) 1(2.5) 4 (10) 24 (60) 18 (45) 14 (35)
Adl scale
Low 26 (65) 31 (77.5) 30 (75) 0.039 31(77.5) 34 (85) 34 (85) >0.05
Moderate 14 (35) 9(22.5) 10 (25) 9(22.5) 6 (15) 6 (15)
High
Oxygen 90.68 + 91.6+£273 92.65+ <0.001 88.45+4.29 90.4+ 3.41 92.63+ 2.667 <0.001
saturation 3.331 2.62
meanz SD

**Cochran’s q, *** Friedman test.

When the effects of variables on scale scores
according to tea drinking status were examined, it
was determined that employment status, education
status, presence of chronic disease, and medication
use (p=0.040, p=0.005, p=0.012, p=0.019) affected
the mMRC dyspnea scale in the year-end
evaluations of tea drinking participants (Table 5).
When the effects of variables on CAT scale scores

according to tea-drinking status were examined, it
was determined that gender and education affected
the relevant score in the year-end evaluations of tea-
drinking participants (p=0.020, p=0.015) (Table 6).
In participants who did not drink tea, the effects of
smoking status, gender, and whether or not they
were employed were determined by the CAT score
(p=0.031, p=0.020, p=0.007) (Table 6).
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Table 5. Effect of variables on mMRC dyspnea scale scores of tea-drinking and non-tea drinking group after 12

months
mMMRC Dyspnea scale of the tea-drinking- mMMRC Dyspnea scale of non-tea-
group drinking- group
stage 0  stage 1l stage 2 stage 3 p stage 0 stage 1 stage 2 stage 3 stage p
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Gender Man 2 (40) 3 (100) 14(60.9) 3(333) >005 0 3 (75) 16(66.7) 5(556) O >0.05
Women 3 (60) 0 9(39.1) 6 (66.7) 1(100) 1(25) 8(33.3) 4 (44.4)  2(100)
Marital status Single 2 (40) 0 5 (21.7) 0 >0.05 0 0 1(4.2) 0 0 >0.05
Married 3 (60) 3 (100) 18(78.3) 9 (100) 1(100) 4(100) 23(95.8) 9 (100) 2(100)
Working status ~ Unemployed 2 (40) 0 13 (56.5) 8(88.9) 0.040 1 (100) 2 (50) 14 (58.3) 7 (77.8) 2(100) >0.05
Employed 3 (60) 3 (100) 10(435) 1(11.1) 0 2 (50) 10(417) 2(222) 0
Illiterate 0 0 3(13) 4 (44.4) 0 0 3 (12.5) 3(33.3) 1(50)
Primary school 3 (60) 0 12(52.2) 5(55.6) 0.005 1(100) 2 (50) 13(54.2) 3(333) 1(50) >0.05
Education High school 2 (40) 2(66.7) 8(66.7) 0 0 2 (50) 7(29.2) 3(333) 0
University and 0 1(33.3) 0 0 0 0 1(4.2) 0 0
more
Medication No 4 (80) 3 (100) 6 (26.1) 2(222) 0.012 1(100) 1(25) 3(12.5) 0 1(50) 0.048
Yes 1(20) 0 17(73.9)  7(77.8) 0 3(75) 21(87.5) 9(100) 1 (50)
Additional No 4 (80) 3 (100) 7 (30.4) 2(222) 0019 O 1(25) 3(12.5) 0 1(50) >0.05
disease yes 1(20) 0 16 (66.7) 7 (77.8) 1(100)  3(75) 21(87.5) 9(100) 1 (50)
Surgery no 4 (80) 3 (100) 21(91.3) 8(889) >0.05 O 4(100) 22(91.7) 9 (100) 2100) 0.009
yes 1(20) 2(8.7) 1(11.1) 1(100) 0 2(8.3) 0 0
Influenza no 5(100) 3 (100) 19(82.6) 6(66.7) >0.05 1(100) 4(100) 24 (100) 9 (100) 2
(100)
yes 0 0 4 (17.4) 3(33.3) 0 0 0 0 0
no 4 (80) 0 15(65.2) 4 (44.49 0 1(25) 8(33.3) 3(33.3) 2100)
Smoking status  yes 1 (20) 1(333) 6(26.1) 4 (44.4) >0.05 0 15(75) 15(625) 4(444) 0 0.040
quit 0 2(66.79 2(8.7) 1(11.1) 1(100) 0 1(4.2) 2(222) O

Table 6. Effect of variables on cat score in the tea-drinking and non-tea drinking group after 12 months

CAT Score of tea drinking group

CAT Score non-drinking group

<10 >10 p <10 >10 P
n (%) n (%) n (%) n (%)

Gender Man 22 (61.1) 0 0.020 19 (73.1) 5(35.7) 0.021
Woman 14 (38.9) 4 (100) 7(26.9) 9(64.3)

Marital status Single 7(19.4) 0 >0.05 1(3.8) 0 >0.05
Married 29 (80.6) 4 (100) 25 (96.2) 14 (100)

Working status Unemployed 19 (52.8) 4 (100) >0.05 13 (50) 13 (92.9) 0.007
Employed 17 (47.2) 0 13 (50) 1(7.1)
illiterate 4 (11.1) 3 (75) 3(11.5) 4 (28.6)
Primary school 19 (52.8) 1(25) 0.015 11 (42.3) 9(64.3) >0.05

Education High school 12 (33.3) 0 11 (42.3) 1(7.1)
University and more 1(2.8) 0 1(3.8) 0

Drug use No 14 (38.9) 1(25) >005 5(19.2) 1(7.1) >0.05
Yes 22 (61.1) 3(75) 21 (80.8) 13 (92.9)

Additional disease No 15 (41.7) 1 (25) >005 4 (15.4) 1(7.1) >0.05
Yes 21 (58.3) 3(75) 22 (84.6) 13 (92.9)

Surgery No 33(91.7) 3(75) >0.05 25 (96.2) 12 (85.7) >0.05
Yes 3(8.3) 1(25) 1(3.8) 2(14.3)

Smoking status No 21 (58.3) 2 (50) >0.05 7(26.9) 7 (50) 0.031
Yes 11 (30.6) 1(25) 18 (69.2) 4 (28.6)
Quit 4(11.1) 1(25) 1(3.8) 3(21.4)

When the effects of variables on ADL scale scores
were examined according to tea-drinking status, the
year-end evaluations of tea-drinking participants
determined that working status and education status
affected the ADL scale score (p=0.016, p=0.037)
(Table 7). When the combined COPD evaluation
was made, no significant difference was found
between the comparisons of tea-drinking

participants at the end of the first six months and
one year (second six months) (Table 8). A
significant difference was found between the
comparisons of non-tea drinking participants at the
end of the first six months and one year (second six
months) (p=0.034). It was seen that the non-tea-
drinking group was negatively affected.
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Table 7. Effect of variables on ADL scale score in tea-drinking and non-drinking group after 12 months

ADL scale score of tea drinking group  p ADL scale score of non-tea drinking group P
Semi-dependent Independent Semi-dependent Independent
n (%) n (%) n (%) n (%)
Gender Man 3 (30) 19 (63.3) >0.05 1(16.7) 23 (67.6) 0.019
Woman 7 (70) 11 (36.7) 5(83.3) 11 (32.4)
Marital status Single 0 7 (23.3) >005 O 1(2.9) >0.05
Married 10 (100) 23 (76.7) 6 (100) 33(97.1)
Working status Unemployed 9 (90) 14 (46.7) 0.016 5(83.3) 21 (61.8) >0.05
Employed 1 (10) 16 (53.3) 1(16.7) 13 (38.2)
illiterate 4 (40) 3(10) 3 (50) 4(11.8)
Primary school 6 (60) 14 (46.7) 0.037 3 (50) 17 (50) >0.05
Education High school 0 12 (40) 0 12 (35.3)
University and over 0 1(3.3) 0 1(2.9)
Drug use No 2 (20) 13 (43.3) >005 0 6 (17.6) >0.05
Yes 8 (80) 17 (56.7) 6 (100) 28 (82.4)
Additional disease  No 2 (20) 14 (46.7) >0.05 0 5 (14.7) >0.05
Yes 8 (80) 16 (53.3) 6 (100) 29 (85.3)
Surgery No 9 (90) 27 (90) >0.05 4(66.7) 33(97.1) >0.05
Yes 1(10) 3(30) 2(33.3) 1(2.9)
Smoking status No 5 (50) 18 (60) >0.05 5(83.3) 9 (26.5) 0.026
Yes 4 (40) 8(26.7) 1(16.7) 21 (61.8)
Quit 1(10) 4 (13.3) 0 4(11.8)
influenza vaccine No 7 (70) 26 (86.7) >0.05 6 (100) 34 (100)
Yes 3(30) 4(13.3) 0 0
Table 8. Combined COPD assessment of tea-drinking and non-tea drinking group for 6-12 months
Tea drinking group Non-Tea drinking group
(6 month) (12 month) p (6 month) (12 month) p
n (%) n (%) n (%) n (%)
A 8 (20) 7 (17.5) >0.05 3(7.5) 1(2.5) 0.034
COPD stage B 30 (75) 30 (75) 8 (20) 4 (10)
C 1(2.5) 2(5 2(5) 4 (10)
D 1(2.5) 1(2.5) 27 (67.5) 31(77.5)
DISCUSSION

This study was conducted to evaluate the effect of
walnut leaf tea on disease exacerbation, dyspnea and
quality of life in individuals with COPD; the
findings obtained to be discussed are; hospital
admission, hospitalization and treatment change
rates regarding the patient's physical and functional
parameters, ADL, mMRC, CAT scale scores. When
the participants were evaluated as two groups
consuming and not consuming walnut leaf tea, the
difference between the groups in terms of hospital
admissions, treatment changes, and hospitalizations
was significant both in the first 6 months, and at the
end of one year. The rates of hospital admission,
change in treatment, and hospitalization were
relatively low in the tea-drinking group. This is
thought to be due to the anti-inflammatory,
antimicrobial, and antineoplastic effects of walnut
leaf tea, as determined in previous studies.®®

In our study, when the ADL scale score calculations
made during the follow-up period were compared in
the non-tea-drinking group the difference between
them was not found to be significant, as shown in
other studies conducted on COPD patients.
However, it was determined that their quality of life

was generally low?*®,

The difference between the measurements made
during the follow-up period in the tea-drinking-
group was found to be significant. While the rate of
patients with a low dependency level in the tea-
drinking group was 65% at the beginning, this rate
was determined as 77.5% in the evaluation at the
end of the first 6 months and 75% of the assessment
at the last 6 months. This significant change may
have occurred with decreased severity and
frequency of disease symptoms such as cough and
dyspnea. Indeed, it is seen that dyspnea and cough
constitute serious obstacles to physical activity. In
support of our study, it can be thought that the
nutritional support given in addition to the treatment
in COPD patients in the study conducted by Lobah
et al. and the curcumin treatment used by Safari et
al. have a positive effect on the anti-inflammatory
process®t’,

In our study, no significant difference was observed
between the two groups regarding mMRC dyspnea
score at the end of the follow-up periods. Similar to
the results of our study, no significant change was
found in the mMRC scale in a study with
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curcumin®®. However, in our study, no change was
observed in the periodic follow-ups in the non-tea-
drinking group. In contrast, the difference between
the mMRC scale scores in the periodic follow-ups
of the tea-drinking group was significant. A change
was observed in the direction of improvement in
dyspnea symptoms. It can be thought that the anti-
inflammatory process mentioned before reduced the
dyspnea level.

When the tea-drinking group was evaluated in terms
of CAT score at 6-month follow-ups, the rate of
patients with CAT score <10 at the beginning was
75%, 97.5% after 6 months, and 90% after 1 year,
and the difference between them was significant. It
can be thought that the number of patients with a
score below 10 increased due to the changes caused
by the anti-inflammatory effect of walnut-leaf tea
and its positive impact on dyspnea and cough.

An adverse effect of smoking on the CAT score was
detected in non-tea-drinking group, However, it was
determined that smoking status did not affect the
CAT score in the tea drinking group. It can be
thought that walnut-leaf tea acts as a barrier against
the harmful effects of smoking.

When the oxygen saturations of the participants in
the tea-drinking group were evaluated at the end of
one year in 6-month periods, it was determined that
there was a tendency for improvement in oxygen
saturations. The difference between the initial
measurements and the measurements at the end of
one year was found to be significant.

At the end of one year, in the evaluation made in
terms of GOLD classification according to FEV1
level, it was determined that there was no significant
difference between the two groups. The difference
between the initial and end-of-year comparisons of
the participants in the tea-drinking group tended to
improve, although it was not significant. When the
studies in the literature were evaluated, the study of
Wang et al. also supported the results of our
research and showed that there was no significant
change in FEV1 value®.

When the participants were evaluated, it can be
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thought that the patients with lower levels of
education in the tea-drinking group had higher
levels of dyspnea, and that as the level of education
increases, patients are more conscious, have better
access to treatment, and have better compliance with
treatment. The results of studies in the literature
support our study?L,

Chronic diseases can negatively affect COPD
patients due to organ dysfunction, biochemical
disorders, and wound healing disorders. In our
study, the difference between the dyspnea levels of
patients with chronic diseases and those without was
significant in tea-drinking patients. When the
literature was reviewed, the study results were
similar to our study?2.

Limitations

The limitation of the study is that it was conducted
in a single hospital. Future studies should be
performed in more than one center, with larger
sample groups, and for more extended periods.

CONCLUSION

The results show that tea prepared with walnut
leaves may be beneficial in a chronic inflammatory
disease such as COPD by reducing the severity of
symptoms through various mechanisms, reducing
hospitalizations, hospitalizations, exacerbations, and
polypharmacy, and improving quality of life. It is
thought that patients prefer alternative medicine
because the drugs used in the treatment of COPD do
not provide a definitive treatment. In addition, it can
be assumed that patients using walnut leaf tea pay
more attention to their health and treatment, but it
should not be neglected that conscious information
is essential for patients
ACKNOWLEDGEMENTS

Disclosure statement: The author has no conflicts
of interest to declare.

Author contributions: Conceptualization: [SZ];
Design: [SZ]; Writing: [SZ]; Investigation/Data
collection: [SZ]

Conflict of interest: No potential conflict of
interest is relevant to this article.

1. Salik MA, Cakmakg1 S. Ceviz (Juglans regia L.) Yaprag: ve Yesil Kabugu: Fonksiyonel Ozellikleri, Sagliga Yararlart
ve Gidalarda Kullanim Potansiyeli. Akademik Gida. Mart 2023;21(1):90-100.

2. Pereira JA, Oliveira I, Sousa A, et.al. Walnut (Juglans regia L.) leaves: Phenolic compounds, antibacterial activity and
antioxidant potential of different cultivars. Food and chemical toxicology 2007; 45(11):2287-2295.

3. Vieira V, Pereira C, Pires TC, et.al. Phenolic profile, antioxidant and antibacterial properties of Juglans regia L.(walnut)
leaves from the Northeast of Portugal. Industrial Crops and Products 2019;134:347-355.

4. Tang YT, Li Y, Chu P, et.al. Molecular biological mechanism of action in cancer therapies: Juglone and its derivatives,

IUTCMR 2025;6(1):1-10



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21,

22,

Volume: _6 Issue: 1 International Journal of Traditional and Complementary Publisher
Year: 2025

ici Duzce Universit:
DOI: 10.53811/ijtcmr.1601121 Medicine Research ¢

the future of development. Biomedicine & Pharmacotherapy (2022); 148, 112785.

Unal A. Acil Serviste Koah Alevlenme Olgularinda Kisa Dénem Prognoz Tahmininde Ottawa Koah Risk Skalasi
(Ocrs) ile Decaf Skorunun Karsilastirilmasi. 2021. PhD Thesis. Dokuz Eylul Universitesi (Turkey). Erisim tarihi: 09
Kasim 2024.

Yeh GY, Wayne PM, Litrownik D, et.al.Tai chi mind-body exercise in patients with COPD: study protocol for a
randomized controlled trial. 2014; Trials 15, 337 (2014).

Mathers CD, Loncar D. Projections of global mortality and burden of disease from 2002 to 2030. PL0oS medicine. 2006;
3(11):e442.

Patel N. An update on COPD prevention, diagnosis, and management: The 2024 GOLD Report. The Nurse
Practitioner.2024; 49(6):p 29-36.

Yohannes AM, Alexopoulos GS, Depression and anxiety in patients with COPD. European respiratory review. 2014;
23(133):345-349.

Williams CM,Dyspnea. The Cancer Journal. 2006; 12(5):365-373.erisim tarihi: 10.10.2024

Kiitme¢ YC.Hastanede Yatan Kronik Obstriiktif Akciger Hastaligi Olan Bireylerde Dispne Siddeti ve Genel Konfor
Diizeyi Arasindaki Iliskinin Belirlenmesi. Dokuz Eyliil Universitesi Hemsirelik Fakiiltesi Elektronik Dergisi. 2020;
13(4), 222-230.

Ozkaraca F, Yilmaz CK. KOAH Hastalarinda Dispne Siddetinin ve Genel Iyi Olus Diizeylerinin Incelenmesi. izmir
Gogiis Hastanesi Dergisi. 2024; 38(1):29-40.erigim tarihi:10.12.2024

Tepetam FM. Uzmanlik Tezi.“Stabil Kronik Obstriktif Akciger Hastaliginda Dispneyi Degerlendiren Y6ntemlerin ve
BODE indeksinin Fonksiyonel Parametrelerle Karsilastirilmasi1”. Dr. Liitfi Kirdar Kartal Egitim ve Arastirma Hastanesi
Gogiis Hastaliklar1 Klinigi, Tez Yoneticisi.Dog. Dr. Benan Caglayan. Istanbul- 2007. Erisim tarihi: 15.12.2024

Yapucu UG, Kara D, Erbagc1 A. Dispne yakinmasi olan hastalarda farkli dispne 6lgeklerinin karsilastirilmasi. Dokuz
Eyliil Universitesi Hemsirelik Yiiksekokulu Elektronik Dergisi.2012; 5, (2 ), pp.65 - 71. erisim tarihi:13.12.2024
Yapict S, Kivang M. Ceviz Yaprak Ekstrelerinin Antioksidan, Antimikrobiyel Ve Antibiyofilm Aktivitesi. GIDA. April
2023;48(2):405-421.

Lobach EY, Tokhiriyon B, Poznyakovsky V. et.al. New phytocomplex for chronic obstructive pulmonary disease:
Development and clinical evidence of anti-inflammatory effect. Journal of Advanced Pharmacy Education and
Research. 2023; 13(3), 102-108.

Safari S, Davoodi P, Soltani A, et.al. M. Curcumin effects on chronic obstructive pulmonary disease: A systematic
review. Health Science Reports. 2023; 6(3):e1145.

Ahmed MS, Neyaz A, Aslami AN.Health-related quality of life of chronic obstructive pulmonary disease patients.
Results from a community based cross-sectional study in Aligarh, Uttar Pradesh, India. Lung India. 2016; 33(2):148-
153.

Demirel Y. Kronik Obstriiktif Akciger Hastaligi olan bireylerde diyete eklenen curcuminin dispne ve yasam kalitesi
iizerine etkisi. Saghk Bilimleri Enstitiisii, Hemsirelik Ana Bilim Dali, Yiiksek Lisans Tezi. Kars, Kafkas Universitesi,
2018. Erigim tarihi: 10.10.2024.

Wang J, Li J, Yu X, Xie Y. Acupuncture Therapy for Functional Effects and Quality of Life in COPD Patients: A
Systematic Review and Meta-Analysis. BioMed research international. 2018;(1):3026726.

Arslan C, Unsar S. Kronik Obstriiktif Akciger Hastalarinda Dispne Algisi Ve Yasam Kalitesinin Degerlendirilmesi.
Anadolu Hemsirelik Ve Saglik Bilimleri Dergisi. 2021; 24(1):42-50.

Van Manen JG, Bindels PJ, Dekker FW, et.al. The influence of COPD on health-related quality of life independent of
the influence of comorbidity. Journal of clinical epidemiology. 2003; 56(12):1177-1184.

IUTCMR 2025;6(1):1-10
10



Volume: 6 Issue: 1
Year: 2025
DOI: 10.53811/ijtcmr.1526518

Publisher
Duzce University

International Journal of Traditional and Complementary
Medicine Research

ORIGINAL RESEARCH

Investigation of the Relationship Between Health Literacy and Attitude Towards
Traditional and Complementary Medicine Among Health Licensor Candidates

Sema Nur Dursun! “", Kubra Yilmaz! “*, Mustafa Kaya*

Faculty of Health Sciences, Kirikkale University, Kirikkale, Tiirkiye

* Corresponding Author: Mustafa Kaya, e-mail:_mustafa_519@hotmail.com

Received: 01.08.2024 Accepted: 17.02.2025

Abstract

Objective: Traditional and complementary medicine has started to gain more place in health services in recent years. The
increase in its use makes it necessary to have information about its use. In this study, the relationship between health literacy
and attitudes towards traditional and complementary medicine of prospective health license candidates was examined.
Material-Method: In this cross-sectional study, health literacy levels of prospective health license candidates, their attitudes
towards traditional and complementary medicine (TCM) and the relationship between them were examined. A questionnaire
was administered to students who were selected by stratified sampling method from students studying in six different
departments of Kirikkale University Faculty of Health Sciences. The questionnaires were analyzed.

Results: The study included 331 students. Most of the participating students were female (88.5%). The highest score on the
health literacy scale was obtained by students from the Department of Social Work and the highest score on the TCM scale
was obtained by nursing students. The students who participated in the study had a low level of education about TCM
(5.7%), use of TCM products (19%) and a negative attitude towards TCM products (6.3%). There is a significant positive
correlation between the scores obtained from the health literacy scale and the scores obtained from the attitude towards
traditional and complementary medicine scale. However, this correlation is at a low level (r=.110, p<.05).

Conclusion: It was found that the number of health license candidates who received training related to TCM was low. It is
thought that it would be beneficial to increase health literacy and knowledge about TCM in order for TCM products and

methods, whose use has increased due to their inclusion in payment lists, to be beneficial for health.
Keywords: Health Education, Traditional Medicine, Complementary Medicine, Integrative Medicine

INTRODUCTION

Health services is an area where scientific studies
are concentrated and new developments are
constantly tried to be revealed, as its subject is to
increase the quality of human life, improve health
and most importantly, human life. Although new
technology, drugs and treatment methods are the
reason for people's preference, it has been observed
that traditional and alternative medicine, which
forms the basis of today's practices, has started to be
used frequently in addition to modern methods?.
Both the revival of traditional and complementary
medicine (TCM) by the media and experts? and the
difficulty and expensiveness of accessing health
services have increased people's interest in TCM?,
TCM is described as “a comprehensive body of
knowledge, skills, and practices based on theories,

beliefs, and experiences indigenous to different
cultures, used to maintain health, as well as to
diagnose, improve, or treat physical and mental
illnesses™. TCM, whose use has partially decreased
with the spread of modern medicine, has come to
the fore again due to the increase in population, long
waiting lines in health institutions, financial
obstacles and supply problems such as epidemic
periods. In addition, it has become an area of
increasing importance and attracting the attention of
researchers due to reasons such as social marketing
opportunities pioneered by social media, the trust
provided by the inclusion of TCM services in the
coverage packages, the belief that TCM is the basis
of current treatments among the public®.

TCM is used to strengthen the immune system,
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reduce side effects of medications, prevent diseases,
and manage illnesses*®, Common TCM practices
worldwide include herbal treatments, aromatherapy,
acupuncture,  cupping therapy, biofeedback,
hypnosis, meditation, yoga, Reiki, hirudotherapy,
bioenergy, ozone therapy, Ayurveda, balneology,
chiropractic, and Tai Chi/QiGong’. The increased
use of TCM has led to discussions on what these
methods are used for and how they should be
applied. Without sufficient knowledge, the use of
these methods aimed at protecting and improving
health may not achieve the desired outcomes and
can even worsen health conditions®. Therefore, these
methods should be applied under the supervision of
experts, and individuals participating in these
methods should have the competency to find and
understand necessary information®°. This is where
the concept of health literacy comes into play.
Health literacy is defined as the ability of
individuals to access, understand, interpret, and use
health-related information to protect, improve, and
treat their health and navigate healthcare
services'2, The level of this skill affects the
decisions individuals make about their health and
consequently their health outcomes. Individual
differences among people influence their level of
health literacy. Therefore, there are differences in
how individuals access, understand, interpret, and
effectively use health-related information!*1, While
these differences mostly provide individual benefits,
they can sometimes have societal benefits. For
example, an individual with an infectious disease
who has adequate information about the disease and
recognizes the need for treatment can prevent the
disease from posing a risk to others®. Studies in the
literature indicate that individuals with low health
literacy levels are less effective in using healthcare
services, delay seeking healthcare, fail to adhere to
healthcare professionals’ recommendations and
instructions, are inadequate in self-care, and make
mistakes in medication use!’%°,

Issues related to healthcare systems, the
accessibility of TCM methods and products, and the
increase in service providers and treatment options
have heightened the need for health literacy. Despite
the scientific evidence supporting the benefits and
side effects of many TCM methods and products
being limited, they are frequently used by
individuals. According to the Institute of Medicine
(IOM), there is limited evidence on how
knowledgeable individuals are about TCM methods
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and products, their information sources, and how
they evaluate and use this information?. Therefore,
making decisions about the use of TCM methods
and products requires comprehensive health
literacy?.

Studies in Tiirkiye have examined the relationship
between the use of TCM methods and products and
health literacy in adults, students enrolled in specific
programs, or specialized healthcare professionals®*
5 However, there is a noticeable lack of studies
examining the relationship between the attitudes of
students from various health-related programs
towards TCM and their levels of health literacy. It is
thought that conducting this research on students
who will be future health professionals will
contribute to the literature. Therefore, this study
aims to investigate the attitudes of health license
candidates from different programs towards TCM,
the relationship between these attitudes and health
literacy levels, and personal characteristics.

MATERIALS AND METHODS

The study aims to examine the relationship between
health literacy and attitudes towards TCM among
health license candidates. The population of the
study consists of students enrolled in the Faculty of
Health Sciences at Kirikkale University during the
2022-2023 academic year. A stratified sampling
method, which allows for homogeneous selection
related to the research problem within a defined
population with sub-layers or subunit groups, was
used to determine the study group. It was identified
that 2219 students were enrolled in six different
departments of the Faculty of Health Sciences at
Kirikkale  University during the 2022-2023
academic year. According to Altunisik et al., 331
individuals need to be included in the sample to
represent a population of 2400%. Based on this, 331
individuals determined through stratified sampling
by department were included in the study.

The data collection tool used in the study consists of
three parts. The first section includes the general
information form prepared by the researchers. The
second part includes the 47-item health literacy
scale (SOYA-EU 47), which was developed by the
European Union within the scope of the "European
Health Literacy Project 2009-2012" project and
whose Turkish validity and reliability study was
conducted by Tannidver et al.?’. The third section
includes the TCM Attitude Scale, which consists of
27 items, developed by McFadden et al.?® to
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evaluate the attitude towards traditional and
complementary medicine, and whose Turkish
validity and reliability study was conducted by
Kose, Ekerbicer and Erkorkmaz?®. The total score is
used in the scales, one of which is a five-point
Likert-type scale and the other a seven-point Likert-
type scale. Necessary permissions were obtained for
the use of the scales. In addition, institutional
permission was obtained from Kirikkale University
Faculty of Health Sciences and ethical permission
dated 11.10.2023-2023.10.12 from Kirikkale
University Non-Interventional Ethics Committee to
conduct the study.

The data obtained through questionnaires were
examined for normal distribution using skewness
and kurtosis coefficients, which were found to be
within ~ +1, indicating normal distribution®.
Cronbach's o values were used to assess the
reliability of the scales, and these values are
provided in the findings. One-way ANOVA was

Table 1. Descriptive information about the participants
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used to determine differences in Health Literacy
Scale and TCM Attitude Scale scores according to
the department of study. Independent Samples t-
Test was used to determine differences in scores
based on age, gender, education in TCM, use of
TCM, and negative experiences with TCM methods.
Pearson Correlation Test was conducted to reveal
the relationship between health literacy and attitudes
towards TCM.

RESULTS

The descriptive characteristics of the participants
included in the study are presented in Table 1.
Among the participants, 57.4% are 21 years old or
older, and 88.5% are women. Among the students
selected stratified by department, 94.3% have not
received any education on TCM, 81% do not use
TCM products, and 93.7% have not experienced any
negative situations related to TCM.

Variables f %
Age 20 and under 141 42.6
d 21 and older 190 57.4
Sex Woman 293 88.5
Man 38 11.5
Nutrition and Dietetics 53 16.0

Child Development 60 18.1
. Physical Therapy and Rehabilitation 63 19.0
Educational Status Nursing 68 205
Social Service 40 12.1

Healthcare Management 47 14.2

L . Yes 19 5.7

Status of receiving training on TCM No 312 943
. Yes 63 19.0
Status of using TCM products No 268 81.0
L . . Yes 21 6.3

A negative situation regarding TCM products No 310 937

The health literacy scale used in the study divides is considered excellent health literacy. The

participants into four groups based on the score
obtained from the scale. A score range of 0-25 is
considered inadequate health literacy, 26-33 is
considered problematic-limited health literacy, 34-
42 is considered adequate health literacy, and 43-50

distribution of participants according to these groups
is shown in Table 2. It is observed that 5.7% of the
participants have inadequate health literacy, while
56.8% have adequate or excellent literacy levels.

Table 2. Distribution of participants according to their health literacy levels

Score Range Number of People Percentage Cumulative Percentage
0-25 Points 19 5.7 5.7
26-33 Points 124 375 43.2
34-42 Points 145 43.8 87.0
43-50 Points 43 13.0 100.0
TOTAL 331 100

Descriptive statistics for the health literacy and
attitudes towards TCM scales used in the study are

shown in Table 3. Participants obtained an average
score of 143.32 + 17.40 on the health literacy scale
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and an average score of 120.92 + 13.92 on the
attitudes towards TCM scale. On the subdimensions
of the health literacy scale, participants scored the
lowest on applying health information (33.06 +
4.31) and the highest on accessing health
information (37.54 £ 4.95). On the subdimensions

Table 3. Statistics on scales and subdimensions.
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of the attitudes towards TCM scale, they scored the
lowest on dissatisfaction with modern medicine
(30.92 + 10.40) and the highest on holistic view of
health (48.77 = 6.67). The reliability coefficients of
the scales and subdimensions being above 0.60
indicate that the data are reliable.

Minimum Maximum Mean Standard Deviation Cronbach alpha
Health Literacy Total 98 188 143.32 17.40 0.947
Access to health information 19 48 37.54 4.95 0.863
Understanding health information 20 44 33.90 4.36 0.821
Evaluating health information 21 48 35.63 5.36 0.851
Applying health information 22 44 33.06 431 0.773
TCM Total 80 160 120.92 13.92 0.770
Intellectual perspective on complementary medicine 10 55 34.41 7.41 0.817
Dissatisfaction with modern medicine 10 60 30.92 10.40 0.818
Holistic view of health 24 63 48.77 6.67 0.705

Table 4 presents the examination of scores obtained
from the health literacy scale, the attitudes towards
TCM scale, and the subdimensions of these scales in
terms of the age groups variable. The analysis
showed that both health literacy and attitudes
towards TCM did not differ by age groups
(p=0.117; p=0.224). However, it was determined

that there was a statistically significant difference in
the health information evaluation subdimension of
the health literacy scale and the dissatisfaction with
modern medicine subdimension of the attitudes
towards TCM scale according to the age variable
(p<0.05).

Table 4. Comparison of the scores obtained by the participants from the scales according to age groups

AGE t p
SUBDIMENSIONS 20 and under 21 and older
X S.S. X S.S.

Health Literacy Total 145.11 19.21 141.99 15.85 1571 0.117
Access to health information 37.76 541 37.37 458 .685 0.493
Understanding health information 34.36 4.70 33.56 4.07 1.620 0.106
Evaluating health information 36.45 5.82 35.03 4.92 2.344 0.020
Applying health information 33.36 4.70 32.84 4.00 1.087 0.278

TCM Total 122.00 15.03 120.12 13.02 1.219 0.224
Intellectual perspective on complementary medicine 34.68 7.48 34.22 7.42 .555 0.579
Dissatisfaction with modern medicine 32.60 10.58 29.67 10.11 2.549 0.011
Holistic view of health 48.36 6.18 49.07 7.01 -.950 0.343

Table 5 presents the examination of scores obtained
from the health literacy scale, the attitudes towards
TCM scale, and the subdimensions of these scales in

terms of the sex variable. The analysis found that
the scores from the scales and subdimensions did
not differ by sex (p>0.05).

Table 5. Comparison of the scores obtained by the participants from the scales according to sex

SEX t p
SUBDIMENSIONS Woman Man
X S.S. X S.S.

Health Literacy Total 143.00 17.18 145.81 19.08 -.938 0.349
Access to health information 37.51 4.92 37.78 521 -.324 0.746
Understanding health information 33.85 4.32 34.34 4.69 -.649 0.517
Evaluating health information 35.53 5.34 36.39 5.55 -.925 0.356
Applying health information 32.92 4.20 34.15 5.00 -1.657 0.099

TCM Total 121.41 13.50 117.10 16.56 1.803 0.072
Intellectual perspective on complementary medicine 34.60 7.22 33.00 8.95 1.249 0.213
Dissatisfaction with modern medicine 30.95 10.51 30.65 9.65 .168 0.867
Holistic view of health 49.01 6.61 46.92 6.95 1.825 0.069
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Table 6 presents the examination of scores obtained
from the health literacy scale, the attitudes towards
TCM scale, and the subdimensions of these scales in
terms of the field of study. The analysis found that
the total health literacy score did not vary by field of
study (p>0.05), while the health information
application subdimension did vary (p<0.05). It was
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also observed that the scores from the
subdimensions  of intellectual  view  of
complementary medicine and holistic view of health
in the attitudes towards TCM scale varied by field
of study (p<0.05). The groups causing these
differences are specified under the post-hoc section.

Table 6. Comparison of the scores obtained by the participants from the scales according to the departments in

which they were educated

DEPARMENT
SUBDIMENSIONS ND CD PTR NUR SS HM
x six Ss{x six six si{x sifF p  Post-Hoc
Q = Q < < © s Te) I — 2 0
Health Literacy Total g 2 g R g & g N E = g Bt 1;199 0.079
- A — A — A — A — A — A
. . © ™ Q T L ™~ R ~ 5 o2 { N
Access to health information % © g ~ ; N g q % 0 % N
. . . § ol 8 o 8 <iIRLR wilkl i ¥ oil76
] @ ] ™~ « < ~
Understanding health information o 4 b g 3 g S g S 39 2 5 0.120
i i . « o ] ™ 0 — 5 © N ~ = — | 1.48
Evaluating health information % s § o~ ; ':r E 3 g @ 5 LT, 0195
) © 0 o) N ~ ND-FTR
Applying health information 5 3 3 @ poc S N ) 3 o b 8128 4015 ND-ss
b= ™ DB <~ 3 <~ S« S < > < 3 0<0.05
S NI 8 wiyg K8 95 gi R gis CD-
TCM Total S @miw Fid Sgiw Sid oeio 2097 0013 NUR
8« 849 38 S g Sy @8 503 p=0.003
: R R 8% ¢ 8 ol R g 8 g 24 b
Intellectual perspective on complementary medicine o 9 i 5 <9i 5 Xi g o s ©° F <« . 0.033 NUR
3 T S 2 ® B8 © 8 ~ 3 ~ S @ 8 p=0.015
- [{=] ©o ﬂ o o (3¢} — o (2] © ~
Dissatisfaction with modern medicine S &1 Sl s SiS 2 TS «ioael 0805
® - ® — ] — ® - ™ — ® o
o S v 8 9i 8 ol N YN o 8 oii3m CD-
Holistic view of health 8 i g RiIgsg QiS5 Wi Wiz 2i7) 0.006 NUR
® ~ < ) ) © o o =) © X ~ 3 p=0.002
Table 7 shows the health literacy scale, the attitude complementary medicine. In addition, it was

scale towards traditional and complementary
medicine, and the examination of the scores
obtained from the sub-dimensions of the scales in
terms of receiving training on traditional and
complementary medicine. As a result of the
analysis, it was determined that the total score
obtained from the health literacy scale and the
scores obtained from the sub-dimensions of access
to health information and application of health
information differed (p <0.05) according to the
status of receiving training on traditional and

determined that those who received training in TCM
had higher health literacy scores. It was determined
that the score obtained from the attitude scale
towards TCM did not change according to the
education  level regarding traditional and
complementary medicine, but the dissatisfaction
towards modern medicine sub-dimension varied
according to the education level regarding TCM (p
<0.05). It has been determined that those who
received education achieved higher scores in this
dimension.
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Table 7. Comparison of the scores obtained by the participants from the scales according to their training status

on TCM
RECEIVING TRAINING RELATED TO TCM t p
SUBDIMENSIONS Yes No
X S.S. X S.S.

Health Literacy Total 155.10 23.46 142.60 16.75 2.287 0.034
Access to health information 40.42 5.97 37.36 4.84 2.630 0.009
Understanding health information 35.73 5.90 33.79 4.23 1.409 0.175
Evaluating health information 38.78 6.90 35.44 5.20 2.074 0.052
Applying health information 36.73 5.66 32.84 4.12 3.896 0.000

TCM Total 120.57 18.36 120.94 13.64 -.086 0.933
Intellectual perspective on complementary medicine 34.73 8.98 34.39 7.35 193 0.847
Dissatisfaction with modern medicine 35.57 12.57 30.64 10.21 2.018 0.044
Holistic view of health 47.31 8.18 48.86 6.57 -.980 0.328

Table 8 shows the health literacy scale, the attitude

scale towards TCM, and the examination of the
scores obtained from the sub-dimensions of the
scales in terms of usage of TCM products. As a

result of the analysis, it was determined that the
scores obtained in both scales and their subscales
did not vary according to the use of TCM products

(p>0.05).

Table 8. Comparison of the scores obtained by the participants from the scales according to their usage of TCM

products
TCM PRODUCTS USE STATUS t p
SUBDIMENSIONS Yes No
X S.S. X S.S.

Health Literacy Total 147.22 21.04 142.40 16.34 1.700 0.093
Access to health information 38.73 6.09 37.26 461 1.791 0.077
Understanding health information 34.84 5.02 33.69 4.17 1.685 0.096
Evaluating health information 36.47 6.44 35.44 5.07 1.193 0.236
Applying health information 33.84 4.98 32.88 4.13 1.408 0.163

TCM Total 121.58 14.41 120.76 13.58 419 0.675
Intellectual perspective on complementary medicine 35.82 7.79 34.08 7.33 1.674 0.095
Dissatisfaction with modern medicine 31.38 10.33 30.81 10.43 .387 0.699
Holistic view of health 48.25 8.12 48.89 6.29 -.586 0.559

Table 9 shows the analysis of the scores obtained dimension of holistic view towards holistic

from the health literacy scale, the attitudes towards
TCM scale and the sub-dimensions of the scales in
terms of whether there is a negative experience with
traditional and complementary medicine. As a result
of the analysis, it was determined that only the

medicine, which is a sub-dimension of the attitude
towards TCM scale, varied according to whether
there was a negative experience with TCM (p<0.05)
and those who had no negative experience obtained
higher scores.

Table 9. Comparison of the scores obtained by the participants from the scales according to negative experiences

related to their use of TCM products

A NEGATIVE EXPERIENCE WITH TCM t p
SUBDIMENSIONS Yes No
X S.S. X S.S.

Health Literacy Total 139.23 20.37 143.60 17.19 -1.112 0.267
Access to health information 36.47 6.70 37.61 4.81 -1.020 0.308
Understanding health information 33.52 5.16 33.93 431 -.418 0.676
Evaluating health information 33.95 6.18 35.75 5.29 -1.490 0.137
Applying health information 32.09 4.36 33.13 431 -1.069 0.286

TCM Total 118.85 14.86 121.06 13.87 -.702 0.483
Intellectual perspective on complementary medicine 35.42 6.42 34.34 7.51 .643 0.521
Dissatisfaction with modern medicine 31.14 8.14 30.97 10.54 .099 0.921
Holistic view of health 45.04 9.23 49.02 6.40 -2.667 0.008

Table 10 presents the findings regarding the
correlation between health literacy, attitude towards

TCM scale and its sub-dimensions. There is a
significant positive correlation between the scores
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obtained from the health literacy scale and the
scores obtained from the attitude towards TCM
scale. However, this correlation is at a low level
(r=.110, p<.05). There is also a low level of
significant correlation between the score obtained
from the attitude towards TCM scale and the sub-
dimensions of the health literacy scale, namely
understanding health information (r=.124, p<.05)
and evaluating health information (r=.138, p<.05).
There is a low level negative correlation between
dissatisfaction with modern medicine, which is a
sub-dimension of the attitude towards TCM scale,

Table 10. Correlation between scales
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and both the total score of health literacy (r=-.113,
p<.05) and the sub-dimensions of access to health
information (r=-.177, p<.01) and understanding
health information (r=-.134, p<.05). Another sub-
dimension of the attitude towards TCM scale,
holistic view of health, has a low level negative
correlation with both the total score of health
literacy (r=.178, p<.01) and the sub-dimensions of
access to health information (r=.182, p<.01),
understanding health information (r=.232, p<.01)
and evaluation of health information (r=.131,
p<.05).

Lﬂ?e?lat:y Access to health Unde:'rstandin_g health Evgluating _health Applying health
Total information information information information
r 110" .059 124" 138" .070
TCM Total p .046 .282 .024 .012 .206
n 331 331 331 331 331
r .034 .006 .017 .056 .038
L’;‘ﬂ:}‘ig&‘:{ggﬁ?fﬂegé'l‘é‘fn‘;” p 543 909 754 307 492
n 331 331 331 331 331
r -.113° -177 -.134" -.038 -.073
Dissatisfaction with modern medicine p .040 .001 .014 494 .185
n 331 331 331 331 331
r .178™ .182™ 232" 1317 102
Holistic view of health p .001 .001 .000 .017 .065
n 331 331 331 331 331

DISCUSSION

TCM has recently become one of the concepts on
the agenda due to reasons such as the increase in the
number of health personnel adopting its use, the
inclusion of some practices within the scope of
reimbursement, and the declaration of opinions of
those who have experienced it both on social media
and in society. Although there are applications with
scientific validity, some applications may lead to
undesirable results due to the lack of a scientific
basis or the wrong dose, application method or
application area of the users or practitioners. For
this reason, the use, application or recommendation
of TCM methods that protect, improve or treat
health requires a certain level of health literacy. In
this regard, the level of knowledge and attitude of
healthcare professionals, who have an important
position in informing and guiding the society, about
TCM becomes important. For this reason, this study
aimed to determine the health literacy levels,

attitudes towards TCM, the relationship between
them and the factors affecting them of health license
candidates who will be the health professionals of
the future.

Participants obtained an average score of
143.32423.46 from the health literacy scale.
Additionally, 56.8% of the participants were found
to have adequate or excellent health literacy levels.
Participants obtained an average score of
120.92+18.36 from the TCM scale. It was observed
that 94.3% of the participants did not receive any
training on TCM, 81% did not use TCM products,
and 93.7% did not have a negative experience with
TCM products. According to studies, the rate of
using traditional/complementary medicine treatment
methods at least once is 48% in Australia, 31% in
Belgium, 70% in Canada, 49% in France and 42%
in the USA®. In studies conducted at different times
in Turkey, results varying between 12.6% and 76%
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were obtained?* 3234,

Factors affecting the participants' scores obtained
from the health literacy and TCM scales were
examined. It was observed that the total score
obtained from the health literacy scale did not show
a statistically significant difference according to age
groups. However, it was observed that participants
under the age of 20 obtained higher scores in the
“evaluating health information” dimension, which is
one of the sub-dimensions of the health literacy
scale, and that age constituted a statistically
significant difference in this dimension. Contrary to
expectations, this result shows that those under the
age of 20, that is, those who are in the lower grades
of health license education, evaluate health-related
information better. It was also observed that the
total score obtained by the participants from the
TCM scale did not show a statistically significant
difference according to age groups. In the dimension
of “dissatisfaction with modern medicine”, which is
one of the sub-dimensions of the TCM scale, it was
observed that participants under the age of 20
obtained higher scores and that age constituted a
statistically significant difference in this dimension.
This result shows that those under the age of 20, that
is, those who are in the lower grades of health
license education, have more dissatisfaction with
modern medicine.

The relationship between the department of
education and health literacy and TCM was also
examined. It was observed that the department of
education had a statistically significant effect only
on the health knowledge sub-dimension of the
health literacy scale. In this dimension, the low
score of nutrition and dietetics department students
and the high scores of physical therapy and
rehabilitation and social work departments caused
the difference to emerge. In the score obtained from
the TCM scale, it was seen that there were multiple
departments affecting the score. A statistically
significant difference was found between the TCM
total score and the department of education. The
groups that formed this difference were the students
of child development department who scored low on
this dimension and nursing students who scored
high. Statistically significant differences were also
found in the sub-dimensions of TCM, namely
“intellectual view of complementary medicine” and
“holistic view of health”. The groups that made up
this difference in both dimensions were the students
of the department of child development who scored
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low on this dimension and the nursing students who
scored high on this dimension. The fact that nursing
students were informed about TCM applications
within the scope of their curriculum may have
positively affected their attitudes. This result can be
considered as an indication that it would be
beneficial to include content on basic health
information, developing diagnosis and treatment
methods in all health-related departments that deal
with the health and development of individuals.

The comparison criterion was whether the scores
obtained from the health literacy and TCM scales
differed according to the status of receiving a
training on TCM. As a result of this comparison, it
was seen that those who received training obtained
higher scores in the total scores of health literacy
and the sub-dimensions of access to health
information and application of health information,
and this difference was statistically significant. It
was seen that those who received a TCM-related
training obtained higher scores in the sub-dimension
of the TCM scale, “dissatisfaction with modern
medicine”, and this difference was statistically
significant. In line with these results, it can be said
that TCM-related training increases health literacy
in general and decreases the satisfaction of the
trainees against modern medicine.

Another comparison criterion was whether the
scores obtained from the health literacy and TCM
scales differed according to whether they had a
negative experience with TCM. In this comparison,
it was observed that having or not having a negative
experience created a statistically significant
difference only in the dimension of holistic view of
modern medicine. Those who did not have a
negative experience with TCM obtained higher
scores in this dimension. The relationship between
gender and use of TCM products and the scores
obtained from the Health literacy and TCM scales
was also examined in the study and it was seen that
these variables did not cause any difference.

Finally, the correlation between health literacy,
attitude towards TCM scale and its sub-dimensions
was examined. It was observed that the correlation
between the scores obtained from the health literacy
scale and the scores obtained from the attitude
towards TCM scale was positively significant but at
a low level.

In the study examining the relationship between
TCM and health literacy in medical faculty students
using the same TCM scale, it was concluded that
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students obtained an average score of 104.72+16.46
from the scale and that there was no significant
correlation between health literacy and TCM. In
addition, it was concluded that the necessity and
scope of health literacy is important, considering
that the number of students who think they have
knowledge about complementary medicine practices
is low, they do not receive information from reliable
sources of information on this subject, and even
medical faculty students have problems in accessing
healthy  information  about  complementary
medicine®*.

In the study examining the relationship between
health literacy and TCM in nursing students and
using the same TCM scale, it was found that nursing
students obtained a mean score of 110.29+20.13
from the TCM scale. It was stated that there was a
significant positive correlation between health
literacy and TCM at a moderate level, and as the
health literacy level of the students increased, the
level of traditional and complementary medicine
knowledge also increased. It was also concluded
that there was a statistically significant correlation
between having subjects related to TCM in the
courses and being interested in TCM and the score
obtained from the TCM scale®.

In the study examining the relationship between
health literacy and TCM in adults using the same
TCM scale, it was concluded that the participants
obtained 103.99+22.03 points from the TCM scale
and that there was a weak negative relationship
between health literacy and TCM scale scores (r = -
19; p< .01)%.

Some studies conducted in different periods and
regions in the literature show that the use of TCM
practices increases as the level of health literacy
increases?! 3637,

It was observed that there was no common result in
the studies analyzed. In addition, there is limited
information on how much information the users of
TCM practices in the society have about these
products and treatment methods, the source of the
information they have, the evaluation of the
information and when they use it. Users of TCM
products and treatment methods may have
difficulties in accessing the right information in a
diversifying and increasing amount of information.
This situation may result in harm while expecting
benefit from products and methods. For this reason,
users should have comprehensive and critical health
literacy?" %,
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CONCLUSION

Health license candidates are health professionals
who will work in health-related fields and guide the
society in the future. During their duties, they will
not always encounter service recipients who act in
line with scientific knowledge, but they will also
encounter people who use TCM products and
treatment methods that do not yet have scientific
validity. In order to protect and improve the health
of the society, it is important for these people to
guide the society correctly about practices that have
a scientific basis and practices that are not yet based
on a scientific basis. For this reason, they should
have a certain level of health literacy in both
practices. In this study, a weak positive relationship
was found between health literacy and TCM. Since
the participants were health license candidates, it
was predicted that this relationship would be higher
when the research was planned. However, as a result
of the research, it was concluded that this
relationship was a weak relationship contrary to
expectations. There is no complete unity in the
studies examined in the literature and the studies are
divided into two as those that find a statistically
significant relationship between health literacy and
TCM and those that do not. In studies conducted on
students studying in health-related departments in
Turkey, it was seen that there were opinions that it
would be beneficial to add TCM to the curriculum
as a stand-alone course. While TCM has been
practiced by non-professionals in Turkey for years,
it has been practiced by health professionals in the
last few years and has been included in the scope of
payment. The use of TCM by health authorities will
make TCM more widely known and increase its use
by professionals and nonprofessionals alike.
Considering the studies in the literature, the results
of this study and the expected increase in the use of
TCM;

-Providing trainings on TCM applications in health
education departments,

-To examine health literacy and attitude towards
TCM in larger groups of health education students
and health professionals,

-Sharing information about scientifically beneficial
TCM products and practices and methods applied
by health professionals with the public,

-The Ministry of Health should organize a TCM
training program for health professionals,

-It is thought and recommended that taking
measures against the application of TCM products
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and practices by non-professionals may be
beneficial in increasing the use of beneficial
practices and preventing the damages that may
occur as a result of unconscious use.
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Abstract

Objective: The aim of this study was to determine the traditional and complementary medicine methods used by mothers of
children with acute upper respiratory tract infection.

Material-Method: We conducted a survey study with questions regarding the traditional and complementary medicine
methods used by mothers of 300 children aged 2-12 years who presented to the pediatric outpatient clinic with symptoms of
acute upper respiratory tract infections.

Results: Eighty-six point seven percent of mothers reported using traditional and complementary medicine (T&CM)
practices at varying frequencies. When asked about the frequency of using non-pharmacological treatment options, 36.4%
stated that they always preferred these methods, while 40.6% said they sometimes did. It was observed that 42.3% of
mothers started alternative treatments before visiting a doctor, while 40.6% used T&CM after seeing a doctor if they could
not get better with the medication prescribed by the doctor. The most common reason for choosing T&CM methods, cited
by 50.3% of respondents, was the belief that these treatments are natural and harmless. The most frequently performed
practices included giving honey to reduce coughing (36%) and using lukewarm baths to lower fever (74.3%), as well as
rinsing nasal congestion with saline or saltwater (48.3%). The information sources regarding these practices were family
members (60.6%) and the internet or social media (50.3%). No statistically significance was found between mothers' ages,
educational levels, or employment status and the use of T&CM for upper respiratory tract infections.

Conclusion: We found that mothers frequently used various T&CM methods, and that incorrect treatments were common.
Families should be informed about what constitutes correct and incorrect treatment practices, and they should be warned
about the potential side effects of incorrect treatments.

Key words: Traditional and Complementary Medicine, Mother, Acute Respiratory Tract Infections

INTRODUCTION

According to the World Health Organization
(WHO), Traditional medicine is the sum total of the
knowledge, skill, and practices based on the
theories, beliefs, and experiences indigenous to
different cultures, whether explicable or not, used in
the maintenance of health as well as in the
prevention, diagnosis, improvement or treatment of
physical and mental illnesses. The terms
“complementary medicine” refer to a broad set of
health care practices that are not part of that
country’s own tradition or conventional medicine
and are not fully integrated into the dominant
health-care system. They are used interchangeably
with traditional medicine in some countries. *
Although Traditional and Complementary Medicine
(T&CM) practices are predominantly recognized
within Eastern medicine, their utilization extends

across nearly all societies. Recent studies indicate a
growing popularity of T&CM practices in Western
societies, including the United States, as well as in
our own country. 23

T&CM methods are used to support medical
treatments, sometimes applied when there is no
response to drug treatment, and sometimes alone.
Acute upper respiratory tract infections are the most
common infections in children. Approximately 40%
of the patients admitted to paediatric outpatient
clinics are children with respiratory tract infections.*
Upper respiratory tract infections such as laryngitis,
pharyngitis, nasopharyngitis and rhinitis are among
the most common diseases. The most common
symptoms of upper respiratory tract infections
include cough, sore throat, nasal congestion, fever
and headache. In children, upper respiratory tract
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infections may progress to lower respiratory tract
infections, leading to a worsening clinical condition.
® Although T&CM treatments are used in various
diseases, it has been shown in many studies that
they are frequently used in upper respiratory tract
infections. ©

This study investigates the frequency and reasons
for the preference of T&CM methods used by
mothers of children presenting with upper
respiratory tract infections at our outpatient clinic,
and also the knowledge and attitudes of the mothers
about these methods.

MATERIALS AND METHODS

Between July 2024 and October 2024, mothers of
children aged 2-12 years who presented to the
Pediatrics Outpatient Clinic of Diizce University
Hospital with complaints such as cough, fever, sore
throat, nasal congestion, earache and were
diagnosed with upper respiratory tract infection
constituted the study group. The questionnaire form
consisted of seventeen questions covering personal
information and questions about T&CM practices.
The questionnaire forms were completed through
face-to-face interviews with the mothers who
consented to participate in the study. The
researchers collected information about the
circumstances, frequency, timing and reasons of
T&CM use; sources of information about them,
thoughts about their effectiveness, and whether they
would recommend them to others. Ethical approval
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was obtained from the ethics committee of Diizce
University (Date/Number: 10.06.2024/119).
Statistical analysis

The data in the guestionnaire forms were uploaded
to SPSS 21.0 statistical programme and statistical
analyses were performed. Categorical variables
were shown as frequency and percentage.
Continuous variables with normal distribution were
presented as mean + standard deviation. The Mann-
Whitney U test was used to compare two groups of
continuous variables with independent samples. The
Chi-square test was used for the analysis of
categorical data, and the relationship between the
significant variables and T&CM use was determined
by Spearman correlation analysis. A p-value of p <
0.05 was considered significant.

RESULTS

Three hundred children with upper respiratory tract
infections and their mothers were included in our
study. Among the children, 153 (51%) were girls
and 147 (49%) were boys. The mean age of the
children was 8.8+4.2 years. It was found that 1% of
the mothers included in the study were illiterate,
23% had a university degree, 73% were housewives,
and 49.6% were between the ages of 30-40(Table
1). No statistically significant difference was found
between the mothers’ age (p=0.25), educational
status (p=0.89) and employment status (p=0.88) and
the use of T&CM for upper respiratory tract
infections (p >0.05).

Table 1. Demographic data of the mothers who participated in the study

Age n %
<20 14 4,6
20-30 51 17
30-40 149 49,6
> 40 86 28,6
Mothers profession

Housewife 219 73
Civil servant 34 11,3
Worker 43 14,3
Tradespeople 4 1,3
Educational level

Illiterate 3 1
Primary school 70 23,3
Secondary school 74 24,6
High school 84 28
University 69 23

When we asked the mothers participating in the
study what they would do first in cases such as
fever, cough, sore throat, earache, nasal congestion
and runny nose in their children, 47% answered that
they would go to a doctor, 23% said they would try
non-pharmaceutical methods at home, and 30%
indicated they would use medications available at

home. When asked whether they use non-
pharmacological methods at home when their
children have upper respiratory tract infection
symptoms, 13.3% stated that they never use them,
36.4% always, 40.7% sometimes, and 9.6% rarely
use T&CM methods.

42.3% of mothers reported using these practices
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before visiting a doctor, 40.6% stated that they used
them after seeing a doctor, and 17% stated that they
started using them before going to a doctor and
continued them after the doctor’s visit.

50.3% of mothers said that they used T&CM
methods because they considered them to be natural
and harmless. When asked about the sources from
which they learned about T&CM methods for their

Table 2. Distribution of mothers' use of T&CM
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children, 60.6% stated that they learned them from
their close environment (family, friends), 50.3%
indicated that they had obtained the information
from media tools (internet, TV, social media).
Additionally, 39.6% of mothers who used T&CM
methods for their children were observed to
recommend them to others (Table 2).

Reasons for using T&CM n %
Thinking that it is natural, harmless 151 50,3
Difficulty of finding doctor's appointment 44 14,6
Fear of side effects of medication 37 12,3
Easier and cheaper 15 5
No benefit from medical treatment 14 4,6
Habit 10 33
Source from which T&CM is learned

Close environment (Family, friends) 182 60,6
Media (internet, social media, TV) 151 50,3
Herbalist 3 1
Suggesting the T&CM method

Yes 119 39,6
No 181 60,3

The study identified various Traditional and
Complementary Medicine (T&CM) methods used
by mothers whose children exhibited symptoms of

respiratory tract infections, such as fever, cough,
sore throat, ear pain, and nasal congestion. The
methods used are summarised in Table 3.

Table 3. T&CM practices of mothers in upper respiratory tract complaints

Practices to reduce fever n %
Lukewarm bath 233 74,3
Putting a cloth soaked in cold water 86 28,6
I do not apply non-medication 40 13,3
Wiping with vinegar water 26 8,6
Wiping with cologne 0 0
Sweating under the duvet 0 0
Practices to alleviate coughing

I do not apply non-medication 124 41,3
Honey 108 36
Herbal tea (linden, mint, thyme) 72 24
Molasses 48 16
Horseradish-honey 12 4
Onion-honey 7 23
Giving garlic 3 1
Practices to reduce sore throat

1 do not apply non-medication 130 43,3
Honey 98 32,6
Soup 69 23
Milk with honey 50 16,6
Herbal tea (linden, mint, thyme) 42 14
Vinegar 39 13
Lemon 21 7
Practices for relieving ear pain

1 do not apply non-medication 271 90,3
Onion juice instillation 13 4,3
Dripping vegetable oils (udi turkey oil, lavender oil, almond oil) 8 2,6
Breast milk instillation 7 2,3
Butter dripping 3 1
Practices to relieve nasal congestion

Nasal washing (with saline, saline solution) 145 48,3
| do not apply non-medication 137 45,6
Fogging 26 8,6
Dripping vegetable oils (udi turkey oil, lavender oil, almond oil) 7 2,3

The rate of lukewarm bath, which was accepted as

the correct method to reduce fever, was found to be
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74.3%, while incorrect applications were observed
in 37.2% of cases. The most commonly used
method to alleviate cough was giving honey (36%)
and offering herbal teas such as mint or linden
(24%). The most common methods used by
mothers to reduce sore throat were giving honey
(32.6%) and offering soup(23%) While 90.3% of
mothers stated that they did not use any non-
pharmaceutical applications for ear pain, the rate of
those who used wrong application was 10.3%.
When asked about the methods used to alleviate
nasal congestion, 48.3% of mothers reported using
saline solution or saltwater for nasal irrigation,
while 45.6% stated that they did not use any non-
pharmacological intervention.

When we asked the mothers whether they would try
non-medical methods they first encountered on
social media or television for their children, 75.6%
said they would never try them, 17% said they
would try them if the person recommending was a
doctor, 6.3% stated they would try them if they were
a herbal product, and 1% said they would try them if
they were recommended by a favourite influencer.
When asked whether they think every product
labelled as “herbal” or “natural” is natural and
harmless, 88.6% answered “no”, while 11.4% said
“yes”. When we asked the mothers whether they
would use supplements labelled as containing herbal
ingredients to prevent their children from getting
sick, 57.3% of the mothers said “no”, 22.7% said
“yes”, 20% said “I don't use them, but I am
considering whether I should”.

DISCUSSION

Studies show that the use of T&CM therapies is
becoming increasingly popular all over the world,
including European countries and the United States
of America. In publications from European
countries, the use of T&CM treatment is reported to
be 56% (range: 10-90%) in adults and 45% (range:
5-90%) in children. ’

In a meta-analysis of 17631 children in the UK, the
average rate of T&CM use within 1 year was 34%
(range: 20-41) and the lifetime use rate was 42%
(range: 29-61). 48.3% (range: 14-61) of
patients/parents stated that they thought T&CM was
useful.  In the United States of America, the
average rate of T&CM use in children was reported
to be 11.6%. ° Although the frequency varies in our
country, it is observed to be practised in all regions.
In a review conducted in Turkey, the average rate of
T&CM use was found to be 60% (standard
deviation+17%, range: 26%-87%).2% In a study
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conducted with children with respiratory tract
infection and their parents, Topaloglu et al. found
that 93.7% of parents and Aydin et al. found that
69.4% of parents applied T&CM. 1112

As a result of our questionnaire study, we
determined the rate of T&CM use by mothers who
applied to the Pediatrics Outpatient Clinic of our
hospital with the complaint of upper respiratory
tract infection as 86.7%. Although this rate seems to
be considerably higher than the data in Europe and
the USA, it is similar to studies conducted in
Turkey. We believe that the high proportion of this
response is due to the fact that our study only
included patients with upper respiratory tract
infections.

There are differences in the demographic
characteristics and health status of T&CM users.
Health-related and sociodemographic determinants
of T&CM treatments were analysed in Europe and it
has been found that the use of T&CM is more
prevalent among women, individuals with higher
levels of education, those with higher income levels,
and people with long-standing health issues.** In
some studies conducted in Turkey, it was
determined that the frequency of T&CM use
decreased as the educational level of parents
increased. 51 However, in the study by Bozkaya
et al. it was observed that the use of T&CM was less
in older parents and no significant difference was
found between education level and T&CM usage. *’
In our study, we did not find any relationship
between maternal age, maternal employment and
maternal education level and T&CM use.

In our study, 86.7% of mothers reported using
T&CM practices with varying frequencies when
their children experienced upper respiratory tract
infections. When asked about the frequency of
T&CM applications, 36.4% stated they always used
them and 40.6% sometimes preferred them;
Additionally 42.3% used these applications before
going to a doctor. In contrast, In the study by Aydin
et al. it was found that 100% of mothers used
T&CM methods for respiratory tract infections,
38.2% sometimes used them, and 43.6% used these
practices before drug treatment, similar to our study.
12

In the study by Topaloglu et al., the sources of
information for T&CM methods were found to be
71.3% from close social circles (family and friends)
and 11% from media outlets (TV, internet, social
media). In the study of Bozkaya et al. 56% of the
participants said that they learnt about alternative
treatment methods from family and 37.6% from
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media organs. Similarly, Hepokur et al. found that
the information sources of the mothers were 38.9%
close environment (relatives, friends, neighbours,
etc.), 24.8% media (TV, Internet, etc.), 22.2% health
professionals (doctor, pharmacist, nurse, etc.). In
our study, when the mothers who used T&CM
methods in their children were asked where they had
learned about these methods, 60.6% stated learning
from their close environment (family, friends) and
50.3% from media tools (internet, TV, social
media). This increase in the proportion of media
tools in our study may be due to the more
widespread use of social media and the internet over
the years and which has a greater influence on
people. This shows that social media, internet and
television are tools that should be used more
frequently by health professionals to convey
accurate information about T&CM methods to the
public. 11,17,18

In previous studies, it has been found that the
frequency of alternative treatment use in people
with chronic diseases is higher than the normal
population. Although our study was not conducted
in patients with chronic diseases, it is meaningful in
terms of showing that the use of T&CM is quite
common in acute diseases with a usage rate of
87.6%. 1°

When their children had fever, 74.3% of the mothers
used warm shower, which is accepted as the correct
practice to reduce fever, while the rate of incorrect
practices (wiping with vinegar water 8.6%, putting a
cloth soaked with cold water 28.6%) was found to
be 37.2%. Wiping with vinegar water had
previously been reported in studies from earlier
years at rates of 27.5% and 25.4%. The reduction in
the proportion of incorrect practices in our study,
along with the absence of practices such as wiping
with cologne or inducing sweating by covering with
heavy blankets, and the increase in the frequency of
correct practices, is encouraging. 62

Cough in children is the most common symptom
after fever in upper respiratory tract infections. It is
known that many applications such as giving honey,
molasses, lemon, herbal tea, giving horseradish-
honey, onion-honey mixtures, putting hot towel,
wool on the chest, applying butter on the chest,
applying batikon are used to reduce cough. Among
these alternative applications, giving honey is
accepted as a correct application. In meta-analyses,
honey has been shown to reduce symptoms of upper
respiratory tract infections and cough. 2 In the study
of Biiyiik et al, 72.8% of mothers gave teas prepared
from herbs such as linden and mint to relieve cough,
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73.3% of mothers increase the consumption of fruits
like tangerine, orange and lemon to alleviate cough
of the child and 19.4% of the mothers tried to
relieve cough by giving the child milk with honey.
The rate of mothers applying vicks to the body of a
coughing child and using steam inhalation at home
was found to be 15%. No mothers in the study were
reported to have not used T&CM methods. 22 In our
study, the most commonly used method to reduce
cough was giving honey with a rate of 36% and
giving herbal tea such as mint and linden with a rate
of 24%, again similar to the studies. However, in
our study, the rate of mothers not using any T&CM
method for cough was 41.3% which is higher
compared to the data available in the literature.

It is known that various non-drug applications are
used in sore throat, ear pain and nasal congestion,
which are other findings of upper respiratory tract
infection. In the study published by Aydin et al. in
2015, 60.1% of the non-pharmacological
applications used to relieve sore throat were
determined as drinking herbal tea, 25.5% honey,
8.6% gargling with apple cider vinegar, 5.9% black
cumin. 2 In the study conducted by Ozyazicioglu et
al. in Kars in 2010, when ear pain was observed in
children, mothers used harmful practices such as
giving aspirin or ear drops to their children 41.1%,
using evil eye beads 9.9%, blowing cigarette smoke
or a few drops of breast milk, dripping olive oil 4.
8%, pouring salt or sugar into the ear and then
dripping garlic juice on it 4.5%, covering the ear
with cotton or soil or putting cooked onion wrapped
in cloth in the ear 4.3%. % In the study conducted by
Efe et al. in Antalya, the practices performed by
mothers to their children when their children had ear
pain were as follows: taking them to a health
institution 41.8%, dripping breast milk 30.3%,
dripping the juice of plants and different substances
(fig, apple, onion, garlic juice, cologne-lemon juice,
oxygenated water, salty water) 7. 2%, doing
nothing, waiting for it to pass 13.3%, dripping olive
oil, glycerin, putting cotton wool with vaseline
2.9%, putting cotton wool with urine, putting house
dust 0.4% shouting in the ear, blowing cigarette
smoke, putting a hot cloth, lying on the aching side
1.8%.2* In a study conducted by Yaman et al. in
Erzurum in 1994, it was found that 21.1% of
mothers applied butter mixed with sugar to the nose
to relieve nasal congestion, 6.7% dripped breast
milk into the nose and 5.9% dripped butter into the
nose.”® In our study, the most common methods
used by mothers to reduce sore throat were giving
honey (32.6%) and giving soup (23%). While 90.3%
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of mothers stated that they did not use any non-
pharmaceutical application to reduce earache, the
rate of those who used wrong application was 9.7%.
When asked about the methods used to reduce nasal
congestion, 48.3% of mothers stated that they
washed their nose with saline or saline solution, and
45.6% stated that they did not wuse non-
pharmaceutical applications. Only 2.3% of the
participants said that they dripped herbal oils (udi
turkey oil, lavender oil, almond oil). In our study,
we observed that the frequency of misapplication
decreased compared to the studies conducted in
previous years. This may be due to both the increase
in the level of knowledge over the years and the
geographical regions, cultural and demographic
characteristics of the regions where the studies were
conducted.

In our study, 50.3% of mothers said that they used
the T&CM methods because they found them
natural and harmless. When we asked mothers
whether they believed that every product labeled as
‘herbal' or 'natural' is truly natural and harmless,
88.6% answered 'no," while 11.4% responded 'yes.'
When we asked mothers whether they use
supplements with herbal ingredients to prevent their
children from getting sick, 57.3% of mothers said
“no”, 22.7% said “yes”, 20% responded “I don't use
them, but I am considering whether I should.”
Herbal medicines are often considered safe
treatment options because they are perceived as
"natural”. However, this belief can lead to the
oversight of potential side effects and harmful
effects that these treatments may have. However,
studies have shown that not all of them are safe for
direct human use, especially in paediatric patients.?
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Studies have shown that it can have a strong toxic
effect, which may lead to complications such as
treatment delays, drug interactions when used with
medications, poisoning, nausea, vomiting, headache,
dermatitis, even more severe results like respiratory
failure, chronic liver damage and renal failure. 2

CONCLUSION

When all these results are combined, we found that
the use of T&CM in our study was more deliberate,
with fewer incorrect applications compared to
previous studies. We think that this may be due to
the socio-economic and cultural differences of the
region where we conducted our study as well as the
increasing use of the internet and media outlets.
However, harmful and wrong non-medical practices
were still being used. Therefore, in order to inform
families about the use of T&CM and to eliminate
the negative effects that may be experienced by
choosing the right T&CM methods, it would be
useful for the Ministry of Health to make
informative shares and public spots through mass
media and to increase the level of knowledge of
physicians and healthcare professionals about
T&CM.
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Abstract

Objective: This study aims to reveal the effectiveness of apitherapy products on constipation, as well as other possible risk
factors, in individuals with functional constipation.

Material-Method: This cross-sectional study was conducted with 652 adults (460 men and 192 women) between the ages
of 18-65 in Turkey. Constipation was defined as defecation frequency of less than 3 times a week. Dietary fluid and fiber
intake was assessed by the 62-item food consumption frequency (FFQ). The use of bee products was questioned in terms of
quantity and frequency. Physical activity status was questioned with a 3-question short form.

Results: It was determined that 17.8% of the cohort (19.1% males, 14.6% females) had constipation. The percentage of
constipation was higher in underweight individuals (28.5%) compared to other Body Mass Index (BMI) groups. Individuals
with chronic diseases have a higher percentage of constipation (22.4%) than those without the disease. A significant
relationship was found between constipation and fiber intake (p = 0.001). Honey (p=0.013) and royal jelly (p=0.030) intake
was significantly higher in individuals without constipation than in individuals with constipation.

Conclusion: The rate of functional constipation is high in Turkish adults. Fiber intake, presence of chronic disease and BMI
affect constipation. Constipation is lower in those who consume honey and royal jelly from bee products. Interventional
studies are needed on the use of bee products to reduce the symptoms and frequency of constipation.

Keywords: Apitherapy, Constipation, Fiber, Physical Activity

INTRODUCTION

Constipation is one of the most common
gastrointestinal problems. Constipation is generally
defined as infrequent, hard, painful defecation and
incomplete emptying of the rectum. The term
functional constipation describes constipation that is
not based on any organic etiology and accounts for
90% of constipation cases in early ages.'* It is
known that conditions such as abdominal
discomfort, abdominal pain, and fecal incontinence
due to chronic constipation cause emotional,
behavioral and social problems in individuals and
negatively affect the quality of life. This situation
has led to new searches for treatment options.
Today, emphasis is placed on dietary fiber,
probiotics, family and individual education, and
regulation of toilet habits in the treatment of
constipation.1:56

The complex communities of microorganisms that

colonize the gastrointestinal tract play an important
role in human health. Intestinal microbiota plays an
important role in many metabolic, physiological and
immunological events in humans, especially
nutrition. Due to all these features, the intestinal
system microbiota has become the focus of attention
and has been the subject of many studies in recent
years. As these studies increase, it is important to
identify nutritional treatments that have positive
effects on the intestinal microbiota and reveal their
positive effects.”® Some herbal formulas for the
treatment of constipation are supported by limited
evidence, but the lack of a safe dose determination
is a potential concern.

Apitherapy is the science of using honeybee
products to maintain health and help the individual
regain health in case of illness. Pollen, a bee
product, is the male reproductive unit formed in the
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antennae of higher flowering plants. It is transferred
to the stigma of a flower by wind, water, and
various animals. One of the animals that provide
this transfer is bees.® Bees add nectar and honeybee
enzymes secreted from salivary glands (e.g.,
catalase, amylase) to flower pollen to create pollen
loads known as bee pollen.’? Metabolites found in
bee pollen show antioxidant,? anti-
inflammatories,’>  antibacterial®®*  and liver
protective'* properties. Bee bread is formed by the
adding digestive enzymes and honey and the
fermentation of lactic acid during the storage of
pollen in the honeycomb.”> Bee bread has
antimicrobial and antioxidant properties.’® Royal
jelly is a secretion produced by the hypopharyngeal
and mandibular salivary glands of young worker
bees (bees aged 5-14 days), with a white-yellowish,
gelatinous-viscous sour taste and a slight phenol
odor.'” It is recommended for the treatment of
osteoporosis, wounds, immune disorders and as a
preventive measure against cancer.® Bee venom is a
transparent liquid used in the defense of the hive. Its
composition includes biologically active molecules
such as melittin, apamin, phospholipase 2,
histamine, dopamine, norepinephrine and others.®
Honey is a natural with many medicinal effects,
including antibacterial, liver-protective,
antihypertensive and antioxidant.’® Propolis is a
resinous substance collected from the buds of plants
and created by bees by mixing them with enzymes,
pollen and wax from their secretions. It is stated to
be effective in antioxidant activity, antiviral effects,
radiation protection and wound treatment.®

Natural products are promising for discovering new
pharmaceuticals in gut health. However, few studies
have investigated the effects of apitherapy products
on constipation. Therefore, this study aimed to
contribute to dietary treatment approaches in
constipation by examining the effects of apitherapy
on constipation.

MATERIALS AND METHODS

Study populations

This cross-sectional study was conducted using a
random sampling method with 652 adult individuals
between the ages of 18-65 who applied to a health
center in Turkey between January 2023 and
December 2023. Before starting the study, volunteer
participants were informed about the study and had
to sign a "Voluntary Consent Form" in compliance
with the Declaration of Helsinki protocols (World
Medical Association). Firat University Non-
Interventional Research Ethics Committee reviewed
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and approved the study (2022/03-45). Study data
was generated through a survey using face-to-face
interview method. Individuals under 19 years of age
and over 55 years of age, those with chronic health
problems, individuals with disabilities, participants
diagnosed with irritable bowel syndrome, those
using products that affect bowel movements
(laxatives,  antidepressants, calcium  channel
blockers, opioids, pre- and probiotics and
magnesium tablets), and pregnant/breastfeeding
women were excluded from the study.

Assessment of constipation status

Constipation status was determined with a single
guestion. Constipation was considered if the
frequency of defecation was less than 3 times a
week. 20

Dietary fiber, fluid, water and bee products
intake

Semi-quantitative food frequency questionnaire
(FFQ) has been validated for assessment of dietary
intake in Turkish adults.?* Water (mL/d), fluid
(mL/d), and dietary fiber (g/d) intake were assessed
with a 62-item FFQ. FFQ modified to assess
constipation-related  habits.?22 FFQ was also
modified in line with the most commonly used
foods in Turkey. Additionally, the use of bee
products has been questioned.

Participants were asked how much and how often
they consumed certain food groups (bread, whole-
grain foods, pasta/rice, fruit, vegetables, potatoes,
legumes, bee products, coffee, tea, kefir (fermented
milk), ayran (yogurt-water), milk, alcoholic
beverages and non-carbonated beverage) in the last
month. The "Food and Nutrition Photo Catalog" was
used so that the participants could accurately
remember the quantities and measurements of the
drinks and foods they consumed. Food consumption
status and constipation status in the last month were
evaluated together. Fiber intake was evaluated with
the US Department of Agriculture (USDA)
(National Nutrient Database for Standard Reference,
Release 25 Software v.1.2.2) database. Water, fluid
and fiber intake was evaluated in quartile ranges.
Anthropometric measurements

Body weights (kg) were measured with a Tanita BC
545N portable body analyzer. Leicester brand
stadiometer was used for height measurement.
While the head was in the Frankford plane and the
individual was in an upright position, the
measurement was recorded with a sensitivity of 0.1
cm by taking deep breaths. Students' Body Mass
Index (BMI) was calculated by dividing their body
weight by the square of their height (body
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weight/height (kg/ m?)).2* BMI values are classified
as normal weight (<25 kg/ m?), overweight (25-29.9
kg/ m?), and obese (>30 kg/ m?) according to the
World Health Organization (WHO) classifications.?
Physical activity

To evaluate the physical activity status of
individuals, the 3-question short form used by
Marshall et al. (2005) was used. The first question
asks about regular physical activity status. In the
second question, "3 or more activities a week" is 4
points, "1-2 times a week" is 2 points, "never" is 0
points; In the third question, “5 or more times a
week” is evaluated as 4 points, “3-4 times a week”
is evaluated as 2 points, “1-2 times a week” is
evaluated as 1 point, and “never” is evaluated as 0
points. If the score obtained by adding the second
and third questions is >4, it indicates that sufficient
physical activity is performed.?®

Statistical analysis

Evaluation of the data was done with Statistical

Table 1. Comparision of constipation prevalence by gender
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Package for the Social Sciences 25.0, SPSS 25.0.
Fisher exact tests or Chi-square tests determined
constipation status in men and women according to
BMI, age, education level, chronic disease status,
smoking consumption and physical activity status.
Data with normal distribution are shown as
mean+standard deviation (X£SD) wvalue. When
using descriptive data, number and percentage (%)
distribution was used. Statistically significant values
are expressed as p<0.05.

RESULTS

This study was conducted with a total of 652
participants, 460 (70.6%) men and 192 (29.4%)
women (Table 1). The average age of the
participants was 25.8 + 9.53 years. Of the total
cohort, 17.8% were diagnosed with constipation
(19.1% of males, 14.6% of females). No statistically
significant ~ difference was found between
constipation status and gender (p>0.05).

Male (n = 460) Female (n = 192) Total (n = 652)
Stool frequency (per week) n % % n % p value
Constipated (<3) 88 19.1 14.6 116 17.8 0.166
Non-constipated (>3) 192 80.9 164 85.4 536 82.2

p was calculated by chi-square test. *p < 0.05

The characteristics of the participants according to
constipation status are shown in Table 2. A
statistically significant relationship was found
between constipation and age, BMI, education level
and presence of chronic disease (p < 0.05).
However, no significant relationship was found
between constipation and smoking and physical
activity status (p > 0.05). The percentage of
constipation in the 18-29 age range (20.0%) was

found to be higher than other age groups (p < 0.05).
The constipation percentage of participants with low
BMI (28.5%) was higher than the constipation
percentage of normal (17.8%), overweight (12.1%)
and obese (12.5%) participants (Table 2). The
constipation percentage of high school graduates
(30.6%) was found to be higher than that of
university graduates (16.3%) and master's degree
graduates (19.2%) (Table 2).

Table 2. The characteristics of the participants according to their constipation status.

Constipated (n = 116) Non-constipated (n = 536) Prevalence of constipation (%) p value
Age (years) 18-29 98 (84.5%) 392 (73.1%) 20.0
30-39 6 (5.2%) 86 (16.0%) 6.5 0.022
40-49 8 (6.9%) 38 (7.1%) 17.3 ’
50-59 4 (3.4%) 20 (3.7%) 16.6
BMI (kg/m?) Underweight 24 (20.7%) 60 (11.2%) 28.5
Normal 72 (62.1%) 332 (61.9%) 17.8 0017
Overweight 14 (12.1%) 102 (19.0%) 12.1 '
Obese 6 (5.2%) 42 (7.8%) 125
Educational Level Primary School - 10 (1.9%) -
Secondary School - 2 (0.4%) -
High School 22 (19.0%) 50 (9.3%) 30.6 0.022
University 84 (72.4%) 432 (80.6%) 16.3
Master’s degree 10 (8.6%) 42 (7.8%) 19.2
Chronic Disease Yes 22 (19.0%) 76 (14.2%) 224 0013
No 94 (81.0%) 460 (85.8%) 17.0 ’
Smoking Yes 20 (17.2%) 102 (19%) 16.4 0.809
No/Quit 96 (82.8%) 434 (81%) 18.1 :
Physical Activity Inactive 90 (77.6%) 394 (73.5%) 18.6 0.362
Active 26 (22.4%) 142 (26.5%) 15.5 ’

p was calculated by chi-square test. BMI: Body mass index. Significant values are shown in bold (p < 0.05)
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The participants' use of bee products is shown in
Table 3. The bee products most used by the
participants were honey (87.1%), followed by

Table 3. Participants’ use of bee products
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propolis (33.1%), pollen (18.1%) and royal jelly
(10.7%). 33.1% of the participants think that the use
of bee products is good for the disease.

n %
Being knowledgeable about bee products Yes 404 62.0%
No 248 38.0%
Bee products consumption status Yes 440 67.5%
No 212 32.5%
Honey consumption status Yes 568 87.1%
No 84 12.9%
Propolis consumption status Yes 216 33.1%
No 436 66.9%
Pollen consumption status Yes 118 18.1%
No 534 81.9%
Bee bread consumption status Yes 25 3.8%
No 627 96.2%
Royal jelly consumption status Yes 70 10.7%
No 582 89.3%
Bee wax consumption status Yes 25 3.8%
No 627 96.2%
When choosing bee products, be careful whether they are water-based or alcohol-based Yes 282 43.3%
No 370 56.7%
Using bee products because they are good for your illness Yes 216 33.1%
No 436 66.9%

p was calculated by chi-square test. Significant values are shown in bold (p <0.05).

Dietary water, fluid and fiber intake of participants
with and without constipation is shown in Table 4.
A statistically significant relationship was found
between constipation and fiber intake. The
constipation percentage of fiber intake in the low

quartile (24.7%) was found to be higher compared
to fiber intake in the other quartile.

Intake of dietary fiber, water, liquid and apitherapy
products according to constipation status is shown
in Table 5.

Table 4. Dietary water, fluid, and fiber intake of the participants with and without constipation.

Constipated (n = 116)

Non-constipated (n = 536)

Prevalence of constipation (%) p value

Water intake

Lowest quartile (<800 mL/d) 16 (13.8%) 90 (16.8%) 15.1

Middle lower quartile (800-1200 mL/d) 34 (29.3%) 134 (25.0%) 20.2 0.677
Middle upper quartile (1200-1600 mL/d) 26 (22.4%) 134 (25.0%) 16.3

Highest quartile (>1600 mL/d) 40 (34.5%) 178 (33.2%) 18.3

Total dietary fluid intake

Lowest quartile (<1612 mL/d) 30 (25.9%) 132 (24.6%) 18.5

Middle lower quartile (1612-2145 mL/d) 24 (20.7%) 140 (26.1%) 14.6

Middle upper quartile (2145-2696 mL/d) 28 (24.1%) 136 (25.4%) 17.1 0.500
Highest quartile (>2696 mL/d) 34 (29.3%) 128 (23.9%) 21.0

Dietary fiber intake

Lowest quartile (<12.2163 g/d) 40 (34.5%) 122 (22.8%) 24.7

Middle lower quartile (12.2163-22.4081 g/d) 16 (13.8%) 148 (27.6%) 9.8

Middle upper quartile (22.4081-37.1407 g/d) 36 (31.0%) 126 (23.5%) 22.2 0.001
Highest quartile (>37.1407 g/d) 24 (20.7%) 140 (26.1%) 14.6

Table 5. Amount of dietary fiber, water, fluid and apitherapy products intake of the participants with and without

constipation.

Constipated (n = 58) Non-constipated (n= 268) p value
Total dietary fiber (g) 23.9+18.66 26.5+17.88 0.174
Total fluid intake (mL) 2273.9+£876.56 2194.17+£1024.27 0.436
Water intake (mL) 1274.1£610.02 1323.2+888.88 0.408
Honey (g) 3.5+3.71 5.4+3.78 0.013
Propolis (g) 0.1£0.22 0.1+£0.24 0.869
Pollen (g) 0.2+1.34 0.3+1.00 0.283
Bee bread (g) 0.1+0.30 0.1+0.87 0.133
Bee milk (g) 0.0£0.14 0.1£0.43 0.030
Bee wax () 0.0+0.14 0.0+0.40 0.056

Date are shown as the mean+standard deviation. p value was calculated by independent t-test. Significant values are shown in bold (p<0.05)
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Honey and royal jelly intake in the non-constipation
group was found to be statistically significantly
higher compared to the constipation group (p <
0.05). No statistically significant relationship was
found between participants with and without
constipation in terms of dietary fiber, fluid intake,
water intake, propolis, pollen, bee bread and bee
wax intake (p > 0.05).

DISCUSSION

Bees produce many products containing bioactive
ingredients such as honey, propolis, royal jelly, bee
pollen, beeswax and bee venom, which have been
used in the treatment of various diseases by different
civilizations for centuries.?” In this study, we
investigated the relationship of apitherapy products
with constipation and the results we found were
remarkable.

Constipation is a functional gastrointestinal disease
that is common worldwide and can cause serious
damage to quality of life as well as impose large
socioeconomic burdens on both individuals and
national health insurance.?®?° The 652 participants
in this study were 70.6% male and 29.4% female,
with an average age of 25.8 = 9.53 years. Of the
total cohort, 17.8% were diagnosed with
constipation (19.1% of males, 14.6% of females).
According to the results obtained in this study, no
statistically significant difference was found
between gender, smoking and physical activity
status and constipation status (p>0.05). A
statistically significant relationship was found
between constipation and age, BMI, education level
and presence of chronic disease (p < 0.05).

It is reported that honey has effects in the prevention
and treatment of gastrointestinal disorders such as
peptic ulcer, gastritis and gastroenteritis. Regular
consumption of honey increases the population of
normal flora called bifidobacteria; Components of
honey have been found to produce a prebiotic effect
similar to the effect of fructooligosaccharides.®*%2 A
study has shown that intestinal microbiota plays a
role in alleviating loperamide-induced constipation
in BALB/c mice with honey supplementation and
can be considered as an evaluation parameter in
constipation treatment strategies.®® Another study
found that participants using Sidr Honey had no
recurrence of constipation during a one-year follow-
up.®* In another case, people diagnosed with
inflammatory  bowel syndrome (IBS) who
experienced severe diarrhea or constipation,
bloating, and stomach upset were shown to be
successfully treated with raw Manuka honey on an
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empty stomach.®® In this study, similar to other
studies, it was observed that individuals who
consumed honey, the bee product most preferred by
the participants, had statistically significantly less
constipation (p = 0.013). Royal jelly contains a
number of bioactive substances, including 10
hydroxy-trans-2-decenoic acid (10H2DA; “royal
jelly acid”), which exerts an immunomodulatory
effect.®® In this study, individuals consuming royal
jelly had statistically significantly less constipation
(p=0.030). The fact that individuals who consume
honey and royal jelly experience less constipation
suggests that consuming these foods may be
beneficial in the treatment of constipation.

Recent research has shown that propolis not only
has antioxidant effects due to the unique diversity of
its components (especiall y polyphenols), but can
also modulate inflammatory pathways, immune
system function, intestinal microbiota, and Gl
permeability.3”® In this study, propolis was found
to be the second most consumed apitherapy product
by the participants. Protective effects of the anti-
inflammatory effect of bee venom on pathological
mechanisms involved in liver injury® and airway
inflammation*® have been reported. Due to the way
pollen is processed by bees, it becomes a product
rich in enzymes and probiotics, making it beneficial
for intestinal disorders such as ulcerative colitis,
constipation and diarrhea, reducing inflammation
and intestinal permeability. Bee bread is absorbed
by the human body more efficiently than pollen,
because the pollen envelope dissolves during
processing, enhancing the absorption of vitamins.*
According to Bogdanov (2020), bee bread can
improve digestion and intestinal disorders, as it is a
source of probiotics that helps restore the intestinal
microbiome, especially in patients undergoing
colonoscopy or antibiotic treatment.*? Beeswax
mainly contains hydrocarbons, free fatty acids, fatty
acid esters and fatty alcohol, as well as exogenous
substances such as pollen, propolis and flower
components. Bee wax composition may vary
between bees depending on genetic factors and
diet!” In this study, it was found that the
consumption of propolis, bee venom, pollen, bee
bread and bee wax did not significantly affect
constipation. Low and irregular consumption of
these products may also be effective in achieving
this result.

The strength of the study is that there is no other
study comparing the consumption of apitherapy
products with constipation in Turkey. The limitation
of the study may be the small sample size and the
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exclusion of confounding factors more broadly.

CONCLUSION

The traditional knowledge provided by different
civilizations regarding the application of bee
products is extremely valuable and gives clues about
their usefulness and preparation methods in the
treatment and prevention of many diseases. While
studies involving in vitro analyzes have revealed
important ~ findings regarding the biological
properties and mechanisms of action of bee
products, in vivo analyzes have also provided
information about the pharmacological activities of
bee products. In addition to in vitro and in vivo
analyses, such studies are used as an important
approach to question the usage areas of apitherapy
products and investigate their effects on health.
Clinical trials have shown that bee products are
effective in treating a variety of diseases, both
internal and external, but few articles have described
the mechanisms of action of apitherapy products on
constipation.

Apitherapy is practiced in some parts of the world.
As a result of comprehensive information research,
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it has been concluded that there is insufficient data
regarding the prevalence of apitherapy or the use of
bee products in treatment across different world
regions. In order to make further progress in our
knowledge of bee products, the acquired knowledge
must be more easily accessible for the benefit of
humanity. Therefore, in order to benefit from bee
products and their potential and standardize their
use, it is of great importance to strengthen the
exchange of information between beekeepers,
researchers, apitherapists, nutritionists, doctors,
sellers and consumers, and to share the results in
scientific and alternative activities.

ACKNOWLEDGEMENTS

No funding was received. We thank all the adults
who gave their time to participate in this study.
Disclosure statement: The authors have no
conflicts of interest to declare.

Author contributions: The authors would like to
thank all the students who contributed information
to this study.

Conflict of interest: There is no potential conflict
of interest relevant to this article.

REFERENCES

1. Abi-Hanna A, Lake AM. Constipation and encopresis in childhood. Pediatrics in Review. 1998;19(1):23-30.

2. Benninga M, Candy DCA, Catto-Smith AG, et al. The Paris consensus on childhood constipation terminology
(PACCT) Group. J Pediatr Gastroenterol Nutr. 2005;40(3):273-275.

3. Benninga MA, Voskuijl WP, Taminiau J. Childhood constipation: is there new light in the tunnel? J Pediatr
Gastroenterol Nutr. 2004;39(5):448-464.

4. Lunniss PJ, Gladman MA, Benninga MA, et al. Pathophysiology of evacuation disorders. Neurogastroenterol Motil.
2009;21(2):31-40.

5. Baker SS, Liptak GS, Colletti RB, et al. Constipation in infans and children: evaluation and treatment. A medical
position statement of the North American Society for Pediatric Gastroenterology and Nutrition. J Pediatr Gastroenterol
Nutr. 1990;29(5):612-626.

6. van Ginkel R, Reitsma JB, Biiller HA, et al. Childhood constipation: longitudinal follow-up beyond puberty.
Gastroenterology. 2003;125(2):357-363.

7. Gill HS, Guarner F. Probiotics and human health: a clinical perspective. Postgrad Med J. 2004;80(947):516-526.

8. NASPGHAN Nutrition Report Committee, Michail S, Sylvester F, et al. Clinical efficacy of probiotics: review of the
evidence with focus on children. J Pediatr Gastroenterol Nutr. 2006;43(4):550-557.

9. Cherbuliez T. Apitherapy—the use of honeybee products, in Biotherapy-History, Principles and Practice: Practical Guide
to the Diagnosis and Treatment of Disease using Living Organisms. Springer. 2013:113-146.

10. Denisow B, Denisow-Pietrzyk M. Biological and theraoeutic properties of bee pollen: a review. J Sci Food Agric.
2016;96(13):4303-4309.

11. Morais M, Moreira L, Feas X, et al. Honeybee-collected pollen from five Portuguese Natural Parks: palynological
origin, phenolic content, antioxidant properties and antimicrobial activity. Food Chem Toxicol. 2011;49(5):1096-1101.

12. Maruyama H, Sakamoto T, Araki Y, et al. Anti-inflammatory effect of bee pollen ethanol extract from Cistus sp. of
Spanish on carrageenan-induced rat hind paw edema. BMC Complement Altern Med. 2010;10(30).

13. Pascoal A, Rodrigues S, Teixeira A, et al. Biological activities of commercial bee pollens: Antimicrobial,
antimutagenic, antioxidant and anti-inflammatory. Food Chem Toxicol. 2014;2063:233-239.

14. Eraslan G, Kanbur M, Silici S. Effect of carbaryl on some biochemical changes in rats: the ameliorative effect of bee
pollen. Food Chem Toxicol. 2009;47(1):86-91.

15. Margaoan R, Strant M, Varadi A, et al. Bee collected pollen and bee bread: Bioactive constituents and health benefits.

Antioxidants. 2019;8(12):568.

IUTCMR 2025;6(1):29-35
34



16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.

34.

35.

36.

37.

38.

39.

40.

41.
42.

Volume: 6 Issue: 1 . . Publisher
Year: 2025 International Journal of Traditional and Complementary

iai Duzce Universit:
DOI: 10.53811/ijtcmr. 1572833 Medicine Research ¢

Urcan AC, Al Marghitas L, Dezmirean DS, et al. Chemical composition and biological activities of beebread- Review.
Animal Science and Biotechnologies. 2017;74(1):6.

Fratini F, Cilia G, Mancini S. Royal Jelly: An ancient remedy with remarkable antibacterial properties. Microbiol Res.
2016;192:130-141.

Orsoli¢ N. Bee venom in cancer therapy. Cancer and Metastasis Reviews. 2012;31:173-194.

Erejuwa OO, Sulaiman SA, Wahab MSA. Honey: A novel antioxidant. Molecules. 2012;17(4):4400-4423.

Markland AD, Palsson O, Goode PS, et al. Association of low dietary intake of fiber and liquids with constipation:
evidence from the National Health and Nutrition Examination Survey. Am J Gastroenterol. 2013;108(5):796-803.
Giines FE, Imeryuz N, Akalin A, et al. Development and validation of a semi-quantitative food frequency questionnaire
to assess dietary intake in Turkish adults. J Pak Med Assoc. 2015;65(7),756-763.

Murakami K, Okubo H, Sasaki S. Dietary intake in relation to self-reported constipation among Japanese women aged
18-20 years. Eur J Clin Nutr. 2006;60(5):650-657.

Murakami K, Sasaki S, Okubo H, et al. Association between dietary fiber, water and magnesium intake and functional
constipation among young Japanese women. Eur J Clin Nutr. 2007;61(5):616-622.

Gibson RS. Principles of nutritional assessment. Oxford University Press, USA; 2005.

Jan A, Weir CB. BMI Classification percentile and cut off points. StatPearls: Treasure Island, USA; 2021.

Marshall AL, Smith BJ, Bauman AE, et al. Reliability and validity of a brief physical activity assessment for use by
family doctors. Br J Sports Med. 2005;39(5):294-297.

Al Naggar Y, Giesy JP, Abdel-Daim MM, et al. Fighting against the second wave of COVID-19: Can honeybee
products help protect against the pandemic? Saudi J Biol Sci. 2021;28(3):1519-1527.

Quigley EMM, Spiller RC. Constipation and the microbiome: Lumen versus mucosa! Gastroenterology.
2016;150(2):300-303.

Wintola OA, Sunmonu TO, Afolayan AJ. The effect of Aloe ferox Mill. in the treatment of loperamide-induced
constipation in Wistar rats. BMC Gastroenterol. 2010;10(95):1-5.

Abeshu MA, Geleta B. Medical uses of honey. Biology and Medicine. 2016;8(2):1-7.

Mohapatra DP, Thakur V, Brar SK. Antibacterial efficacy of raw and processed honey. Biotechnol Res Int. 2011;2011.
Osato MS, Reddy SG, Graham DY. Osmotic effect of honey on growth and viability of Helicobacter pylori. Dig Dis
Sci. 1999;44(3):462-464.

Li Y, Long S, Liu Q, et al. Gut microbiota is involved in the alleviation of loperamide-induced constipation by honey
supplementation in mice. Food Sci Nutr. 2020;8(8):4388-4398.

Shirah BH. The value of mountain Sidr Honey in treating and controlling chronic constipation: A prospective
comparative study between Ziziphus honey and Lactulose in 1000 Saudi Arabian patients. Journal of Apitherapy.
2016;1(1):2-6.

Zhang S, Jiao T, Chen Y, et al. Methylglyoxal induces systemic symptomps of irritable bowel syndrome. PloS One.
2014;9(8):¢105307.

Sugiyama T, Takahashi K, Mori H. Royal jelly acid, 10-hydroxy-trans-2-decenoic acid, as a modiilator of the innate
immune responses. Endocr Metab Immune Disord Drug Targets. 2012;12(4):368-376.

Jajali M, Ranjbar T, Mosallanezhad Z, et al. Effect of propolis intake on serum C-Reactive Protein (CRP) and Tumor
Necrosis Factor-alpha (TNF-a) levels in adults: A systematic review and meta-analyis of clinical trials. Complement
Ther Med. 2020;50:102380.

Xue M, Liu Y, Xu H, et al. Propolis modulates the gut microbiota and improves the intestinal mucosal barrier function
in diabetic rats. Biomed Pharmacother. 2019;18:109393.

Park J-H, Kim K-H, Lee W-R, et al. Protective effect of mellittin on inflammation and apoptosis in acute liver failure.
Apoptosis. 2012;17(1):61-69.

Choi MS, Park S, Choi T, et al. Bee venom ameliorates ovalbumin induced allergic asthma via modulating
CD4+CD25+ regulatory T cells in mice. Cytokine, 2013;61(1):256-265.

Habryka C, Kruczek M, Drygas$ B. Bee products used in apitherapy. World Scientific News. 2016;48(2016):254-258.
Bogdanov S. Antiviral properties of the bee products: a review. Bee products against viruses and for COVID-19
prevention (review). 2020.

IUTCMR 2025;6(1):29-35
35



Volume: _6 Issue: 1 International Journal of Traditional and Complementary Publisher
Year: 2025

ici Duzce Universit:
DOI: 10.53811/ijtcmr. 1522467 Medicine Research ¢

ORIGINAL RESEARCH

Effect of the Music Intervention on the Anxiety of Patients Receiving Mechanical
Ventilation

Elcin Babaoglu!* “**, Mehtap Gungor Caglar?

1
Uskudar University Health Sciences Faculty, Istanbul, Tiirkiye
2Kocaeli University Research and Practice Hospital, Kocaeli, Tiirkiye

* Corresponding Author: Elgin Babaoglu, e-mail: elcin.babaoglu@uskudar.edu.tr

Received: 03.08.2024 Accepted: 10.03.2025

Abstract

Objective: Anxiety is very common in patients receiving mechanical ventilation. There are lots of methods to reduce
anxiety such as sedatives, and analgesics. However, these methods have some adverse effects. Previous studies show that
music interventions have a positive impact on anxiety. In this study, it was aimed to study the effect of music intervention
on anxiety in patients receiving mechanical ventilation.

Material-Method: The data were collected by using a patient sociodemographic form, patient monitoring form, Ramsey
Sedation Scale, Glasgow Coma Scale, Face Anxiety Scale, and State Anxiety Inventory. Music was played to the patients in
the experience group for 60 minutes using a Mp3 player and earphones. Data were collected before listening to the music, at
the 30. minutes, at the 60. minutes of listening and 30 minutes after listening. State Anxiety Inventory was assessed before
listening to the music and 30 minutes after the music session ended. (90. minutes).

Results: It was found that music positively affected the anxiety symptoms of the patients. Diastolic blood pressure, pulse
rate, State anxiety, and facial anxiety scores decreased, indicating a positive influence from the intervention.

Conclusion: It was concluded that music intervention can be used as a useful intervention in the management of anxiety in

patients who receiving mechanical ventilation.

Keywords: Mechanical Ventilation, Music Therapy, Anxiety, Psychiatrie

INTRODUCTION

Mechanical ventilation is one of the most frequently
used treatment modalities to promote sufficient
respiration for patients in intensive care units
(ICU).! Despite its lifesaving nature, stress caused
by mechanical ventilation increases the anxiety felt
by patients.? According to the literature, the majority
of patients who are on mechanical ventilation
support experience anxiety.>® Increased anxiety
stimulates the sympathetic nervous system, as
manifested by an increased heart rate, blood
pressure, respiratory rate, and neurohumoral
responses.* Most of the time, pharmacological
therapy, involving such medications as sedatives
and anxiolytic agents, is used to control the distress
arising from mechanical ventilation.> However, the
drugs used to control the distress are expensive,
both directly and indirectly, in terms of
complications during administration.*>6 On the
other hand, the inability to speak, the inability to
express feelings, thoughts, and wishes, and the
dependence on a machine cause anxiety in patients

who are dependent on mechanical ventilation.>® It
was reported that 70%-80% of patients n the ICU
have anxiety, especially in patients receiving
mechanical ventilator support.®”8°When psychiatric
consultations regarding patients on mechanical
ventilator support were evaluated, it was found that
80% of the patients had symptomatic depression,
delirium, and anxiety.® Anxiety in intensive care
patients is known to cause many undesirable results
such as pain, delayed wound healing, and weaning
from the mechanical ventilator.®1011.12

It is already known that sedation employed in the
treatment of anxiety in patients who are dependent
on mechanical ventilation increases the cost of care
and prolongs the hospital stays, which, then makes it
necessary to search for alternative non-
pharmacological treatments for ventilator-dependent
patients.5213 According to the literature data, non-
pharmacological methods in patient care appear to
have positive impacts on the management of pain,
sleep quality, anxiety, and delirium.1415
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As one of the non-pharmacological methods, music
interventions are employed to cope with anxiety in
our present day. Studies report that music may be
employed to reduce anxiety!®!” with an effect on
patients’ physiological and psychological responses
to anxiety. Chlan et al. (2001) defined music therapy
as the therapeutic use of music to promote the health
and well-being of patients.!® Critical Care Medicine
Society 2013 Guideline recommends non-
pharmacological interventions such as music on
pain, tension, and delirium management in the
intensive care units.® Because music intervention is
a low-cost, easy-to-access, and safe intervention,
reducing the need for sedation and helping patients
recover faster.16171818 The characteristics of anxiety-
reducing music include simple repetitive rhythms,
predictable dynamics, low pitch, slow tempos, the
consonance of harmony, a lack of percussive
instrumentals, and vocal timbres.?

Music intervention is a nonpharmacologic nursing
intervention that can be employed as a
complementary adjunct in the care of patients
supported by mechanical ventilation. In studies
conducted with ICU patients, it was reported that
the use of music reduces the psychological and
physiological impacts of patients' anxiety.!®2! It was
found that the intervention of music in patients who
were dependent on mechanical ventilation in
Intensive Care Units (ICUs) reduced the anxiety
levels of patients.?? Previous studies reported that
the music applied between 25-90 minutes was
effective in reducing the physiological impacts of
anxiety.?02!

Music intervention can be employed for the care of
mechanically ventilated patients because it is not
expensive, accessible, and does not harm the patient.
However, limited studies were detected that
measure the effectiveness of music intervention in
mechanically ventilated patients.>®"818222 For this
reason, the study was conducted to examine the
effects of music intervention on the patient's anxiety
level in patients who depend on mechanical
ventilation. The following six hypotheses were
tested in the study.

Hi: The systolic and diastolic blood pressures of the
individuals who undergo music intervention are
lower than the control group.

H,: The heart rate of the individuals who undergo
music intervention is lower than the control group.
Hs: The respiratory rate of the individuals who
undergo music intervention is lower than the control
group.

H4: The oxygen saturation of the individuals who
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undergo music intervention is higher than the
control group.

Hs: The state anxiety scores of the individuals who
undergo music intervention are lower than the
control group.

He: The facial expression anxiety scores of the
individuals who undergo music intervention are
lower than those of the control group.

MATERIALS AND METHODS

Materials

A semi-experimental design with a repeated
measures approach was employed to determine the
impacts of music intervention on systolic/diastolic
blood pressure, respiratory rate, oxygen saturation,
and self-reported measures of anxiety in patients
receiving mechanical ventilation. Subjects were
assigned to either intervention or control groups by
having a case nurse draw lots.

Participants

The present study was conducted with patients who
were on mechanical ventilation in the Intensive Care
Unit (ICU) of a university hospital. The inclusion
criteria for both the experimental and control groups
were to be 18 years of age or older, not to use
psychotropic drugs and not to have pain. Among
these patients, those who were dependent on
mechanical ventilation on the postoperative first day
scored 1 or 2 on the Ramsay Sedation Scale (RSS),
scored above 9 on the Glasgow Coma Scale (GCS),
were not on high-dose inotropic support (dopamine
and/or dobutamine; not exceeding 10 mcg/kg/hour),
patients with O, saturation above 90 were included
in the study. Before the data of the study were
collected, the patients and their relatives were
informed about the procedures to be applied by the
researcher, and verbal and written consent was
obtained.

Sampling

In the present study, the similarity of individual
characteristics such as age and gender was taken
into account in the selection of the sample. The
sample size was determined statistically by Power
Analysis. The power of the study was expressed as
1-B (B =Type II error probability). In the calculation
made, considering the parameters of the groups, the
effect size (d) was 1.037 in case of an error of
a=0.05 to obtain 90% power. The sample size was
determined as 15 for each group and a total of 30
individuals, 15 of which were experiment-
experimental and 15 were control, were taken into
the sample. The inclusion criteria and flowchart of
the study are given in Figure 1.
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1. 18 years and older

2. RSSscorelor2

3. GCS 9 or higher

4. Not using psychotropic drugs

5. Hemodynamically stable

6. No pain

7. Pa02 60mmihg |, PaCO2 50mm\hg?, 02
saturation not less than 90|

8. Willing to participate in the study

9. Patients without hearing and language
problems

1. Blood

pressure/pulse/respiration/O;
‘ tracking
2. FAS measurement

3. STAI measurement

Filling the Forms After the Intervention
(30th minute (90th minute)

pressure/pulse/respiration/O;
‘ tracking
2. FAS measurement

1. Blood

3. STAI measurement

Figure 1. The Flowchart of Sampling and Data Collection Process

Methods

Measurement

Six data collection forms were employed by the
researchers before and after the intervention. The
first was the sociodemographic characteristics form
that included data on age, gender, and educational
status. In the second form, the systolic and diastolic
blood pressure, heart rate, respiratory rate, and
oxygen saturation of the patients on the monitor
were recorded at 0, 15, 30, 60, and 90 minutes
before and after the intervention. In the third and
fourth forms, GCS and Ramsey Sedation Scale RSS
were noted, which enabled the patient's
consciousness and neurological assessment to be
made. GCS was developed by Teasdale and Jennet
in 1974?, GCS is an international scale used to
directly determine the level of consciousness and
coma of patients. It has been used by physicians
and nurses in intensive care and neurology clinics
for many years because it reflects the changes in the
state of consciousness of patients quickly and
reliably. On the scale, 13-15 points indicate that the
patient is awake, 8-12 points are considered as
precoma, and 8 and below is considered coma. RSS

was developed by Ramsey et al. (1974) to determine
the sedation level of patients.?® The RSS was
developed and started to be used in intensive care
units about 30 years ago and is the most frequently
used scale by intensive care workers to date. ‘An
increase in the score on the scale, which consists of
a total of six items, indicates an increase in the level
of sedation. As the fifth form, the Face Anxiety
Scale (FAS) was employed to determine the
patient's anxiety status.?® This form is filled with
observation in mechanically ventilated patients and
is scored between “0” and “10”. As the score
increases, the severity of anxiety increases.?® As the
sixth form, the STAI-1 State Anxiety Form was
employed to determine the presence of anxiety.?’
The STAI Form, which consists of 20 items, is one
of the most widely employed tests in medicine to
measure anxiety. The STAI is the most frequently
used measure of state and trait non-disorder-specific
anxiety, with a citation index over 16,000 since its
first publication. The questionnaire was has been
translated into 48 languages as of 2011. The STAI
has been shown to have excellent psychometric
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properties with good reliability and validity. Internal
consistency coefficients for the scale ranged from
.86 to .95 (Spielberger et al., 1983). In this form
developed by Spielberg, the highest score that can
be obtained from the scale is 80, and the lowest
score is 20. The higher the calculated total anxiety
score, the higher the anxiety level of the person.?
Procedures

To prevent the patients in the intensive care unit
from being affected by external stimuli, the music to
be employed in the intervention was played with the
help of headphones and Mp3. Participants in the
control group continued to receive mechanical
ventilation support in their rooms while the
participants in the experimental group listened to
music. During this period, room temperature,
lighting and noise level were maintained before and
after the measurement to prevent the stressor effect
on the control group.The music employed in the
intervention was prepared by the TUMATA Music
Therapy Association.?® It has long been known that
Turkish  music magams have physical and
psychological effects on humans. The type of music
used in the research was decided in line with the
opinions and suggestions of an expert academician.
This type of music was selected from classical
Turkish music with specific melodies that reduce
anxiety and provide peace. These melodies are
especially the "Rast Magam" in classical Turkish
music, which stimulates feelings of joy and peace.
After the music selection was decided, a 60-minute
recording was prepared in the rast melody in line
with the opinions of an expert academician.
According to the literature on the subject, the
duration of music playback can be between 25-90
minutes.??  Therefore, the patients in the
experimental group were exposed to music for 60
minutes.

Data collection

The systolic blood pressure, diastolic blood
pressure, heart rate and respiratory rate, oxygen
saturation, and FAS scores of the patients in the
experimental group were measured and recorded at
the 30th minute of the music intervention, the 60th
minute after the end of the music intervention and
30 minutes after the end of the music intervention
(90th minute). After the intervention was completed,
the researcher removed the individual's earphones
and filled out the post-intervention forms. In the
literature, anxiety is classified into state and trait
anxiety?’. State anxiety constitutes an acute and
transient psychological response to a stimulus,
whereas trait anxiety reflects a chronic, enduring,
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anxious disposition commonly observed in
generalized anxiety and panic disorders. Since the
aim of this study was to investigate state anxiety in
patients, the STAI form was completed only once,
30 minutes after the end of the music intervention
(at 90 minutes). To ensure objectivity, data with
FAS were collected by a nurse who cares for both
groups, apart from the researchers. The same nurse
who collected data with FAS before the music
intervention collected data again with FAS after the
intervention. Systolic and diastolic blood pressure,
heart rate and respiratory rate, oxygen saturation,
FAS, and STAI scores of the patients in the control
group were also measured and recorded by paying
attention to the same durations and rules.®?

Ethical consideration

To conduct the study, permission was obtained from
the Uskudar University Ethics Committee with the
number No: B.08.6.YOK.2.US.0.05.06.2017/89.
Also, written consent from the patients and their
relatives was obtained before the intervention. The
30 patients included in the sample, comprising both
the experimental and control groups, read the
informed consent form and signed to indicate their
acceptance. After music intervention, a CD
containing the music used in the study was given to
the control group too. All methods were carried out
in accordance with relevant guidelines and
regulations in Ethics declaration section.

Statistical analysis

The SPSS 21.0 program was employed for statistical
analysis. One-sample Kolmogorov Smirnov test was
used to determine whether the data conformed to
normal distribution. In evaluating the study data,
also to descriptive statistical methods, the Student's
t-Test was employed for two-group comparisons of
normally distributed variables, and the Mann-
Whitney U Test was employed for two-group
comparisons of non-normally distributed variables.
The Paired Sample t-Test was employed for intra-
group comparisons of normally distributed
variables, and the Wilcoxon Signed Ranks Test was
employed for intra-group comparisons of non-
normally distributed variables. The Repeated
Measures Test was used in the evaluation of the
follow-up of the variables with normal distribution
and Bonferroni Test was used in pairwise
comparisons. The Friedman Test was employed for
the evaluation of the follow-up of the variables that
did not show normal distribution, and Dunn's Test
was employed for pairwise comparisons. The
Pearson Chi-Square Test and the Fisher-Freeman-
Halton Test were employed to compare the
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qualitative data. Significance was evaluated at the
p<0.05 level at least.

RESULTS

The study was conducted with a total of 30 patients
(15 in the experimental group and 15 in the control
group). Although Hi, Hz, Hs, and H® hypotheses
were partially accepted in the study, it was found
that Hs and H, hypotheses were not accepted.

When the descriptive characteristics of the patients
were evaluated, it was found that their ages ranged
from 41 to 68 years, and when their gender was
examined, 46.7% (n=14) were female and 53.3%
(n=16) were male. When the duration of the groups
spent on the ventilator was evaluated, the average
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number of days was found to be 4.80+2.25 days.
When the length of stay in the Intensive Care Unit
was evaluated, it was found that the average was
12.07£3.86 days. The mean GCS of the patients was
9.83+0.38; RSS mean was found to be 1.17+0.38. A
statistically  significant difference was found
between the duration of the experimental group
being attached to the ventilator and the control
group's duration of being attached to the ventilator
(p<0.05). According to these results, the duration of
being attached to the ventilator of the experimental
group (3.80£1.82) was found to be lower than the
duration of being attached to the ventilator
(5.80+2.24) of the control group (Table 1).

Table 1. The descriptive characteristics of the patients on mechanical ventilation

Control Group

Descriptive Characteristics Experimental Group (n=15) (n=15) Test Value
Age (years) Median (Min-Max) 63 (41-66) 56 (51-68) t=1.565
Mean+SD 60.20+6.65 56.87+4.88 p=0.129 *
Gender Female 7 (46.7) 7 (46.7) x2=0.001
Male 8(53.3) 8(53.3) p=1,000**
Education level Illiterate 3(20.0) 3(20.0)
Primary school 3(20.0) 6 (40.0) 2= 1.846
Middle school 5(33.3) 4 (26.7) -0 70’1***
High school 4(267) 2 (13.3) p=0.
College 3(20.0) 3(20.0)
Length of stay on the ventilator (days) Median (Min-Max) 4 (1-8) 6 (2-10) t=-2.682
Mean+SD 3.80+1.82 5.80+£2.24 p=0.012*
Length of stay in Intensive Care Unit (days) Median (Min-Max) 10 (5-16) 16 (8-18) t=-1,986
Mean+SD 10.73+£3.37 13.404+3.96 p=0.057*
GCS scores Median (Min-Max) 9-10 (10) 9-10 (10) Z=-0.482
Mean+SD 9.87+0.35 9.80+0.41 p= 0.630****
RSS scores Median (Min-Max) 1-2 (1) 1-2 (1) Z=-0.482
Mean+SD 1.13+0.35 1.20+0.41 p= 0.630****
Awake, anxious, restless, or both 13(86.7) 12 (80.0)
Awake; cooperative, oriented, calm 2 (13.3) 3 (20.0)

*Student t-Test; **Pearson Chi-Square Test; ***Fisher-Freeman-Halton Test; ****Mann Whitney U-Test

No statistically significant differences were detected
in the systolic blood pressure, respiratory rate, and
oxygen saturation values of the patient groups
before, at the 30th, 60th, and 30th minutes after the
music intervention. (p>0.05) (Table 2) However, for
diastolic blood pressure, statistically significant
differences were observed between the experimental
and control groups at the 30th minute of the
intervention (p<0.05). According to these results,
the diastolic blood pressure of the experimental
group before the intervention (82.07+7.71) and the
30th minute of the intervention (79.60+6.94), the
diastolic blood pressure of the control group before
the intervention (73.40+7.33) and it was found to be
higher than the 30th minute of the intervention
(73.60+8.54). (Table 2). In this case, the HI1
hypothesis can be partially accepted as the diastolic
blood pressure changes.

Regarding the heart rates, no statistically significant

differences were detected between the experimental
and control groups’ values before the intervention,
at the 30th and 60th minute, and 30 minutes after
the intervention (90 minutes) in the experimental
and control groups (p<0.05). According to these
results, the diastolic heart rate of the experimental
group was found to be lower both before the
intervention (82.07 £ 7.71) and at the 30th minute of
the intervention (79.60+6.94) compared to
the diastolic heart rate of the control group before
the intervention (73.40+7.33), and at the 30" minute
of the intervention (73.60+8.54) (Table 2). In this
case, the H; Hypothesis was partially accepted
because diastolic heart pressure was changed.

Regarding the heart rates, statistically significant
differences were detected between the experimental
and control groups' values at the 60th minute, 30
minutes after the application (90 minutes) of the
experiment, and control groups (p<0.05). According
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to these results, the heart rate of the experimental
group at the 60th minute of the application
(83.67+13.05) and the value after the 30th minute of
the application (90 minutes) (82.53+13.59), the
heart rate of the control group at the 60th minute of
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the application and the value after the 30th minute
of the application (95.00+£15.69). In this case,
Hypothesis H, was partially accepted and
Hypotheses Hs and H4 were not accepted (Table 2).

Table 2. The Effect of Music Intervention on Vital Findings

Systolic Blood Pressure (mmHg) Pre-MI 30" min of Ml 60™ min of Ml Post-MI
Experimental Group Min-Max-(Med.) 120-180-(146) 125-177-(142) 107-159-(126) (1535)1?0
(n=15) Mean=SD 149.93+17.21 146.73+16.70 130.13+15.56 175 33418.01
. 112-165-
_ Min-Max-(Med.) 102-169-(140) 118-160-(145)  116-160-(142)
Control group (n=15) Mean+SD 137.73£18.22 140.80+12.34 138.93£12.78 (140)
136.73+13.80
t=1.885 t=1.107 t=-1.693 t=-1.946
p=0.070 p=0.278 p=0.102 p= 0.062
Diastolic Blood Pressure (mmHg)
Experimental Group Min-Max-(Med.) 70-96-(85) 69-88-(82) 65-86-(76) / 58-80-(70)
(n=15) Mean+SD 82.07+7.71 79.60+6.94 75.4045.79 70.67+6.22
_ Min-Max-(Med.) 56-84-(74) 52-90 (72) 62-84-(76) / 58-85-(78)
Control group (n=15) Mean+SD 73404733 73.60+8.54 75.33+7.01 73.6748.72
t=3.155 t=2.112 t=0.028 t=-1.085
p=0.004* p=0.044* p=0.978 p=0.287
Heart Rates (times/min)
Experimental Group Min-Max-(Med.) 60-130-(87) 60-128-(87) 58-110-(86) / 59-118-(80)
(n=15) Mean+SD 89.20+18.19  87.60+16.80 83.67+13.05 82.53+13.59
_ Min-Max-(Med.) 52-124-(100)  46-120-(100) 59-116-(100) / 54-113-(97)
Control group (n=15) Mean=SD 99.47+£19.06  97.60+18.09 95.67+15.27 95.00+15.69
t= -1.509 t= -1.569 t=-2.314 t= -2.326
p=0.142 p=0.128 p=0.028* p=0.027*
Respiration Rate (min)
Experimental Group Min-Max-(Med.) 16-32-(27) 16-30 (24) 16-28-(22) / 16-24-(22)
(n=15) Mean+SD 24.87+6.01 23.60+5.03 22.13+3.81 21.07+2.49
_ Min-Max-(Med.) 12-32 (22) 12-78-(24) 18-32-(26) / 16-32-(24)
Control group (n=15) Mean+SD 2273:551  26.60+15.14 24.53+5.00 24.00+5.24
t=1.013 t=-0.728 t=-1.478 t= -1.959
p=0.320 p=0.472 p= 0.150 p= 0.060
Oxygen Saturation (%)
Experimental Group Min-Max-(Med.) 94-100-(98)  95-100-(99) 94-100-(99) / 95-100-(98)
(n=15) Mean+SD 98.1342.00  98.33+1.91 98.1341.96 98.13+1.81
_ Min-Max-(Med.) 93-100- (99)  94-100-(99) 94-100-(99) / 94-100-(99)
Control group (n=15) Mean+SD 98.53£1.92  98.53+1.85 98.53+1.73 98.60+1.80
t= - 559 t=-.201 t= -.593 t=-.708
p=0.581 p=0.773 p=0.558 p=0.485

*Student t-Test

In the experimental group, the STAI scores after 30
minutes (90 minutes) were statistically lower than
before the application (p=0.001; p<0.01). The
change in STAI scores 30 minutes after the
application (90th min) compared to the pre-
application was not statistically different in the
control group (p=0.378; p>0.05). In this case,
Hypothesis H5 was partially accepted.

The FAS score of the experimental group after the
30th minute (90th minute) of the application was
found to be statistically significantly lower than the

control group (p=0.005; p<0.01). The decrease in
anxiety levels in the experimental group in the
period up to 30 minutes after the application (90th
minute) compared to before the application was
statistically significant (p=0.001; p<0.01). The
change in anxiety levels in the control group during
the period up to 30 minutes after the application
(90th minute) compared to the pre-application was
statistically significant (p=0.392; p>0.05). In this
case, Hypothesis He was accepted (Table 3).
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Table 3. The changes in STAI and Facial Anxiety Scale Scores with Music Intervention

STAI-Form Total Scores Experimental group (n=15) Control group (n=15) Test*\:)alue
Before the music intervention Median (Min-Max 63(50-72) 37-70 (64) t=0.184
Mean+SD 61.73+£7.21 61.248.58 p=10.855
30 min after the music intervention Median (Min-Max 42(34-72) 87-72 (66) 1=-5.620
Mean+SD 43.73+8.43 62.3349.66 p=0.001
t=8.058 t=-0.910
**p 0.001 0.378
FAS Scores Experimental group (n=15) Control group (n=15) Teia\ie:)lue
Mild anxiety 1(6.7) 1(6.7)
Moderate anxiety 4(26.7) 8 (53.3)
L . A lot of anxiety 3(20.0) 4(26.7) x 2=4.372
Before the music intervention Severe anxiety 7 (46.7) 2 (13.3) p=0.207
Median (Min-Max 6 (2-8) 4 (2-8)
Mean+SD 6.13£2.07 4.93+1.67
Mild anxiety 1(6.7) 1(6.7)
Moderate anxiety 4 (26.7) 7 (46.7)
T . - . A lot of anxiety 7(46.7) 5(33.3) x?=1.642
30" min during the music intervention Severe anxiety 3 (20.0) 2 (13.3) D = 0.795
Median (Min-Max 6 (2-8) 4 (2-8)
Mean+SD 5.60£1.72 5.07<1.67
Mild anxiety 4(26.7) 2 (13.3)
Moderate anxiety 6 (40.0) 3(20.0)
. . . . A lot of anxiety 5(33.3) 8(53.3) x?=3.921
At the 60th min during the music intervention Severe anxiety 0(0) 2 (13.3) p= 0.280
Median (Min-Max 4 (2-6) 6 (2-8)
Mean+SD 4.13+1.60 5.33+1.80
Mild anxiety 8 (53.3) 2 (13.3)
Moderate anxiety 6 (40.0) 3(20.0)
. . . . A lot of anxiety 1(6.7) 8(53.3) x ?=11.506
At the 30th min during the music intervention Severe anxiety 0(0) 2 (13.3) p= 0.005%*
Median (Min-Max 2 (2-6) 6 (2-8)
Mean+=SD 3.07+1.28 5.33+1.80
% %=37,235 ¥ 2=3,000
falalolel ¢ 0.001** 0.392

*Student t-Test; **Paired Samples t-Test; ***Fisher-Freeman-Halton Test; ****Friedman

DISCUSSION

No differences were detected between the groups in
terms of age, gender, and education level, and it was
found that both groups had similar characteristics
(p>0.05). Also, no statistically significant
differences were detected between the duration of
the groups in the intensive care unit (p>0.05), a
statistically significant difference was found in the
duration of being attached to the ventilator (p<0.05).
Diastolic blood pressure measurement results
between the experimental and control groups before
the intervention (p=0.004) and at the 30th minute of
the intervention (p=0.044) were found to be
statistically significantly higher than the control
group (p<0.05). In the further analysis made to
uncover the difference between diastolic blood
pressure measurement results, the change in
diastolic blood pressure measurement results was
found to be statistically significant (p<0.01).
Although the change in the measurement results at
the 30th minute of the intervention when compared
to the pre-intervention was not significant (p=0.067;
p>0.05); The decrease in the measurement results at

the 60th minute of the intervention (p=0.002) and
half an hour (90 minutes) after the intervention
(p=0.001) was found to be significant (p<0.01). In
the control group; The change in diastolic blood
pressure measurement results was not found to be
statistically significant (p=0.167; p>0.05). It was
found that the diastolic blood pressure and heart rate
of the experimental group were lower than the
control group at the 60th minute and half an hour
(90th minute) after the music intervention (Table 2).
It was found that the effect continues during and
after listening to music, and it can be argued that
listening to music reduces blood pressure and heart
rate. Similarly, Chlan et al. (2001) reported that
music applied to patients on mechanical ventilators
causes a decrease in blood pressure and heart rate of
patients.’® In some studies on the subject, it was
found that the blood pressure and pulse rate values
of the experimental group patients decreased in all
values measured during the music intervention, but
increased after the music intervention ended.>®2? In
another study by Ak (2007), it was found that
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music intervention decreased blood pressure but did
not cause a change in heart rate.> In the study
conducted by Wong et al. (2001), similar to these
studies, a decrease in diastolic blood pressure values
of the patients was found as a result of music
therapy applied to the intervention group, but no
statistically significant difference was found
between the diastolic blood pressure values of the
patients in the intervention and control groups. ’

In the present study, it was found that the heart rate
was lower in the experimental group than in the
control group at the 60th minute (p= 0.028) of the
music intervention and 30 minutes after the end of
the intervention (p= 0.027). It was found in the
study conducted by Wong et al. (2001) that the heart
rate in the experimental group was lower than the
control group during seven different periods during
the music intervention.” In the study by Angela et al.
(2005), it was reported that the heart rate values of
the patients in the intervention group were measured
5 times during the 30-minute music therapy period,
and heart rate values decreased in all the measured
values.® As a result of the evaluation of heart rate
values with four different measurement results in
our study, the decrease in measurement results half
an hour after music therapy (90th min) compared to
before (0 min) music therapy was found to be
significant (p=0.04; p<0.05). The results of the
present study are partially compatible with the
results of other studies. Our findings show that the
effect of music is not short-lived and continues after
the music performance is over.

In many studies in the literature, it was reported that
listening to music causes a decrease in the
respiratory rate of patients.*” However, no
statistically significant differences were detected
between the experimental and control groups in
terms of respiratory rate and oxygen saturation of
the patients in the study (p>0.05) (see Table 2). This
result is consistent with Akin's (2007) study result
and can be explained by the fact that the respiratory
frequency adjusted in ventilation ensures that there
is no change in the respiratory rate of the patients.*?
Mechanical ventilation is the mechanical provision
of adequate ventilation and reduction of respiratory
work in order to maintain gas exchange, which is
the main task of the respiratory system, under
optimal conditions. Mechanical ventilation is
performed in two ways, assisted and controlled,
according to whether ventilation is maintained
partially or completely artificially. Controlled
ventilation is the maintenance of breathing
completely artificially, i.e. with a ventilation device,
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in patients without spontaneous breathing.
Therefore, respiratory rate and oxygen saturation are
regulated by a ventilator. Therefore, there was no
significant change in the respiratory rate and oxygen
saturation of the patients after music application.

It was predicted in another hypothesis of the study
that music listening would show effects differently
in terms of STAI and FAS scores. In this context, no
statistically significant differences were detected in
the level of anxiety before the music intervention
(p=0.207), at the 30th minute of the intervention
(p=0.795), and at the 60th minute of the intervention
(p=0.280) in the groups (p>0.05). When compared
to the patients in the control group, the facial
anxiety score levels (FAS) at the 30th minute (90th
minute) after the intervention were found to be
statistically and significantly lower than the control
group, which shows that music has positive effects
on patients to reduce their anxiety (p=0.005;
p<0.01). In a previous study examining the effects
of listening to music on anxiety and pain in ICU
patients, it was reported that there was a statistically
significant decrease in the facial scale anxiety scores
of the patients after listening to music.2%% Also, in
another study conducted by Lee et al. (2004)
investigating the impacts of music and therapy on
anxiety with patients on mechanical ventilation
support, it was stated that facial anxiety scores of
patients decreased after music.*® Also, it was
determined in the study that the STAI scores of the
individuals in the experimental and control groups
were 61.73£7.21 in the experimental group before
the music intervention, although it decreased to
43.734£8.43 after the music intervention (p=0.001;
p<0.01). On the other hand, no difference was
detected in the STAI scores of the control group in
the same period (p=0.378; p>0.05). In line with this
result, it can be argued that listening to music
reduces patients' anxiety scores, and this finding is
similar to the literature data.>®"818.2223

This study has several limitations. These limitations
are the small number of patients included in the
sample, the fact that it was conducted in a single
center and that the music intervention was applied
only once. The first limitation is that the sample is
not large enough to test some hypotheses even
though power analysis was performed in the study.
For this reason, it is recommended to work with a
larger sample in future studies. The second
limitation is that’s: the study was conducted in a
single center. Intensive care units are classified as
level 1, level 2 and level 3 according to their
location, diagnosis and treatment facilities. The first
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level is a center affiliated to a small hospital and the
second level is intensive care units affiliated to a
large general hospital. The third level is the units
where clinical and scientific studies are carried out
by a professional healthcare team. They are services
where there are specialist doctors serving 24 hours a
day, 24-hour laboratory and radiology services, and
multidisciplinary work equipped with advanced
technology 2. The intensive care unit in which the
study was conducted is the second level, and it is
recommended that the study be applied and its
effectiveness evaluated in patients receiving
treatment in the first and third level intensive care
units. In the sample in which the study was
conducted, patients listened to structured classical
Turkish music in the application. In future studies, it
is recommended that semi-structured music
applications consisting of different music genres
should be realized with patient selection. Since the
effect of music on state anxiety was examined in
this study, the music application was performed
only once. In future studies, it is recommended to
examine the effect of structured music performances
on trait anxiety of patients from admission to the
clinic until discharge.

CONCLUSION

The present study provides results for the use of
music as a therapeutic intervention for reducing
anxiety. The benefits of preventing physiological
reactions to anxiety were demonstrated, particularly
in those patients who had received mechanical
ventilation. For this reason, music can provide a
simple, safe, and effective method of reducing
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potentially harmful physiological and psychological
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can be used as an effective complementary
application to manage anxiety in patients receiving
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Abstract

Objective: The aim of this study was to compare the vasoactive effects of resveratrol, CAPE and silibinin on the basal tone
and serotonin (5-HT)-induced contractile responses of isolated human umbilical arteries.

Material-Method: This study was approved by the Non-Drug and Medical Device Research Ethics Committee (Decision
No: 2022/3994). The study used umbilical cord samples separated as medical waste in the Department of Gynaecology and
Obstetrics. The umbilical cords taken from the middle 1/3 part were brought to the laboratory in cold Krebs-Henseleit
Solution (KHS). The arteries isolated from the umbilical cords were cleaned from the surrounding tissues and spirally cut
into 2-3x10 mm strips. The strips were suspended in isolated tissue baths filled with 10 ml KHS continuously bubbled with
a mixture of 95% O and 5% CO, at 37°C. At the beginning of the experiment, the strips were stretched to an initial tension
of 1.5 g and allowed to equilibrate for 60 min in KHS, which was changed every 15 min. At the end of the rest period,
responses to the applied agents were recorded isometrically (Commat, Ankara, TURKEY) using a transducer (BIOPAC
MP36, California, USA). The first group investigated the effects of resveratrol, CAPE and silibinin on basal tonus in the
umbilical artery strips. After control contraction with 10 M 5-HT, the tissues were washed until resting tone was re-
established. Concentration-response curves for resveratrol (10-° M -10 M), CAPE (10° M -10* M) and silibinin (10° M -
10* M) were obtained by cumulative addition to the organ bath. To evaluate the effects of resveratrol, CAPE and silibinin
on 5-HT-induced contraction, the strips were contracted with 10 M 5-HT. After maximal contractile response was
achieved, increasing concentrations of resveratrol (10° M -10* M), CAPE (10° M -10* M) or silibinin (10° M -10* M)
were added cumulatively to the bath.

Results: Resveratrol, CAPE and silibinin did not affect the basal tone of umbilical arteries. 5-HT is a potent vasoconstrictor
endogenous agent in umbilical arteries. Antioxidants used in the study produced relaxation responses in arteries
precontracted with 5-HT. When the sensitivity of tissues to these agents and their maximum relaxant effects were evaluated
together, silibinin was found to be more effective than the others.

Conclusion: The use of antioxidants to support or treat complications due to oxidative stress in pregnant women is being
investigated. The vasoactive effects of exogenous and endogenous agents are important in regulating umbilical vascular
tone. Resveratrol, CAPE and silibinin are polyphenol-derived natural antioxidants that have potential use in pregnant
women. Our study investigated the vasoactive effects of these agents on umbilical arteries.

Keywords: CAPE, In Vitro, Resveratrol, Silibinin, Umbilical Artery

INTRODUCTION

Increased placental oxidative stress is an effective
factor in the development of complications such as
preeclampsia, fetal growth restriction and
gestational diabetes in pregnant women. Antioxidant
supplementation has been recommended to prevent
the development of these complications by reducing
oxidative stress in pregnant women. Resveratrol,
caffeic acid phenethyl ester and silibinin are

polyphenol derivative natural antioxidants. Phenolic
compounds have been reported to neutralize reactive
oxygen species and have therapeutic effects in
diseases associated with oxidative damage, such as
inflammatory disorders and neurodegenerative
diseases. In clinical studies conducted in pregnant
women, the therapeutic effects of resveratrol on
inflammation, preeclampsia and gestational diabetes
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have been shown.! Studies are being conducted on
the use of CAPE and silibinin for the treatment or
support of oxidative stress-related disorders in
pregnant women.

The umbilical cord is the structure that connects the
fetus to the placenta. There is no autonomic
innervation of the umbilical vessels. In the
regulation of umbilical placental circulation,
endogenous vasoactive mediators such as 5-HT,
histamine and PGF are effective. 5-HT is the most
potent vasoconstrictor mediator in  umbilical
arteries.? Furthermore, increased plasma free 5-HT
levels and vascular sensitivity to 5-HT have been
reported in pregnancy-related complications such as
preeclampsia.® 4

Resveratrol, caffeic acid phenethyl ester, and
silibinin have been shown to have vasoactive
effects. However, there is not enough information
about the effects of these drugs, which can be used
in pregnant women, on the umbilical vessels. The
aim of our study was to compare the vasoactive
effects of resveratrol, CAPE and silibinin on the
basal tone and serotonin induced contractile
responses of isolated human umbilical arteries.

MATERIALS AND METHODS

General

This study was approved by the Non-Drug and
Medical Device Research Ethics Committee
(Decision No: 2022 3994). In the study, umbilical
cord samples separated as medical waste in the
Department of Gynaecology and Obstetrics were
used. The umbilical cords taken from the middle 1/3
part were brought to the laboratory in cold KHS.
The arteries isolated from the umbilical cords were
cleaned from the surrounding tissues and spirally
cut into 2-3x10 mm strips. The strips were
suspended in isolated tissue baths filled with 10 ml
KHS continuously bubbled with a mixture of 95%
O, and 5% CO; at 37°C. At the beginning of the
experiment, the strips were stretched to an initial
tension of 1.5 g and allowed to equilibrate for 60
min in KHS, which was changed every 15 min. At
the end of the rest period, responses to the applied
agents were recorded isometrically (Commat,
Ankara, TURKEY) using a transducer (BIOPAC
MP36, California USA).

Experimental procedure

Effects of resveratrol, CAPE and silibinin on basal
tonus in the umbilical artery strips were investigated
in first group. After control contraction with 10 M
5-HT, the tissues were washed until resting tone was
re-established. Concentration-response curves for
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resveratrol (10° M -10* M), CAPE (10° M -10* M)
and silibinin (10° M -10* M) were obtained by
cumulative addition to the organ bath. To evaluate
the effects of resveratrol, CAPE and silibinin on 5-
HT-induced contraction, the strips were contracted
with 10® M 5-HT. After maximal contractile
response was achieved, increasing concentrations of
resveratrol (10° M -10* M), CAPE (10° M -10* M)
or silibinin (10° M -10* M) were added
cumulatively to the bath.

Drugs and solutions

5-HT (Sigma); Resveratrol (Sigma); CAPE (Sigma);
Silibinin (Sigma). Krebs-Henseleit Solution [mM]:
NaCl 118.3; KCI 4.69; KH2PO4 1.18; CaClI2 1.25;
MgSO4 1.17; NaHCO3 25.0; Glucose 11.1.
Serotonin was dissolved in distilled water, CAPE in
70% alcohol, resveratrol in DMSO and silibinin in a
mixture of DMSO and distilled water. The solvent
mixtures used in preliminary experiments were
found to be ineffective.

Statistical analysis

Responses to the agents applied in the study were
evaluated as the percentage (%) of the maximum
contraction response obtained with 10® M 5-HT.
The data were expressed as mean+standard
deviation (SD). Analyses were conducted on a
computer using the SPSS 29.0 (Armonk, NY: IBM
Corp.) package program. Maximum relaxation
(Emax) and pD. (negative log value of molar
concentration producing contraction by 50%) values
calculated from the concentration-response curves
obtained with resveratrol, CAPE and silibinin were
compared. The Shapiro-Wilk’s test was applied to
the Emax and pD- values obtained from all groups to
check that assumptions of normality were met for
continuous numerical data. According to outcomes
of the Shapiro-Wilk’s test, it was seen that all the
data, which were obtained from groups, were
normally distributed. So, one-way ANOVA test was
used to compare the Emax and pD: values for the
three groups (resveratrol, CAPE, silibinin) followed
by the post hoc procedure Tukey HSD. Results were
considered statistically significant if p<0.05 in all
analyzes.

RESULTS

5-HT (10° M) produced sustained contraction in
umbilical artery strips. These contractions were
reproducible and time-dependent changes were not
observed. Resveratrol (10° M -10* M), CAPE (10°
M -10* M) and silibinin (10° M -10* M) added
cumulatively to the bath did not affect the basal tone
of the tissues. Relaxing effects of resveratrol, CAPE
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and silibinin on the umbilical cord strips were
studied in the other group. The supplements used in
the study produced dose-dependent relaxation in 5-
HT-contracted umbilical artery strips. The
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maximum relaxant effect of silibinin was higher
than the other two drugs in Figure 1 (p<0.05). The
Emax value of resveratrol was also higher than that of
CAPE in Figure 1(p<0.05).

60
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Figure 1. Concentration-response curves of CAPE, resveratrol and silibinin in human umbilical artery contracted

with 5-HT (10 M)

: Relaxation responses to resveratrol were calculated as % of contraction responses obtained with 5-HT (10 M) and the results were expressed as

meanzstandard deviation (n=8).

. Relaxation responses to CAPE were calculated as % of contraction responses obtained with 5-HT (10 M) and the results were expressed as

meantstandard deviation (n=8).

. Relaxation responses to silibinin were calculated as % of contraction responses obtained with 5-HT (10 M) and the results were expressed as

meantstandard deviation (n=8).

Our study evaluated the potency of these drugs in
the umbilical artery. The pD, value of resveratrol
was higher than other drugs (p<0.05). No significant
difference was found between the potencies of
CAPE and silibinin (p>0.05). Emax and pD; values
calculated for resveratrol, CAPE and silibinin are

summarised in Table 1.

Current study showed that the antioxidants,
resveratrol, CAPE and silibinin produced significant
relaxation in umbilical arteries precontracted with
serotonin.

Table 1. Maximum relaxation (Emax) found for resveratrol, CAPE and silibinin in human umbilical artery -

l0gECs (pD2) values

Emax pDz
Resveratrol 45.88+4.12° 5.68+0.256™
CAPE 31.13+£3.13 6.56+0.230
Silibinin 54.75+3.69* 6.46+0.087

*p<0.05 according to the Enax value obtained with CAPE
#p<0.05 compared to the Eax value obtained with CAPE and resveratrol
**p <0.05 according to pD, value obtained with CAPE and silibinin

Emax Values were calculated as % of 10 M 5-HT contractions. Expressed as mean+standard deviation (n=8).
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DISCUSSION

In this study, resveratrol, CAPE and silibinin did not
affect the basal tone of the umbilical arteries, but
significantly reduced 5-HT-dependent contractile
responses. The maximum relaxant effect of silibinin
was significantly higher than that of the other two
agents. Resveratrol produced more relaxation than
CAPE. The potencies of silibinin and CAPE were
found to be higher than resveratrol.

The umbilical vessels mediate the transport of
oxygen and nutrients between the mother and the
foetus. Umbilical blood flow is important for fetal
development and health. These vessels do not have
autonomic innervation. Therefore, endogenous or
exogenous substances affecting umbilical artery
tone are essential for regulating umbilical-placental
circulation and the development of the fetus.
Resveratrol, CAPE, and silibinin, which are known
to have vasoactive effects, are widely used by the
public due to their antioxidant effects. Clinical and
experimental studies are being conducted on the use
of these substances in oxidative stress-related
complications in pregnant women.

Resveratrol supplementation has been suggested to
have potential in preventing and/or treating
oxidative stress-related complications in pregnant
women.! In one study, it was found that
supplementation of the maternal diet with
resveratrol in hypoxic pregnancies prevented fetal
death.> A rodent study found that resveratrol
prevented embryonic oxidative stress and apoptosis
and improved glucose and lipid profiles in diabetic
mothers.  Researchers have suggested that
resveratrol may be helpful in diabetic pregnant
women.® In a randomised, double-blind, placebo-
controlled trial of 400 patients with pre-eclampsia
carrying a singleton pregnancy, aged 21 to 32 years,
patients were divided into two groups: the first
group received nifedipine and resveratrol, and the
second group received nifedipine and placebo.
Compared to the nifedipine and placebo group, the
time to control blood pressure was significantly
reduced in the nifedipine and resveratrol group. In
addition, the time between hypertensive crises was
longer in the nifedipine-resveratrol group than in the
control group. No side effects were observed when
the mothers and babies were examined after
delivery. It was suggested that resveratrol could be
complementary to nifedipine treatment.” According
to the European Food Safety Authority EFSA data
in 2016, the safe dose of resveratrol is 150 mg per
day.® Relaxant effects of resveratrol have been
demonstrated in human saphenous vein and
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mammary artery.® Similarly, in this study,
resveratrol induced relaxation in umbilical artery
strips. The maximum relaxant effect and potency of
resveratrol was lower than that of silibinin.

CAPE is the active component of propolis. In the
study by Usman et al.?, propolis showed a
protective effect against oxidative stress in diabetic
pregnant rats. In another study, propolis was found
to have a maternal protective effect in pregnant
mice.!* When compared with the other agents used
in the study, the maximal relaxant effect of CAPE
on the umbilical artery was found to be significantly
less than that of resveratrol and silibinin. However,
its potency was higher than that of resveratrol and
similar to the potency of silibinin. In our previous
study, CAPE relaxed umbilical arteries contracted
by endothelin-1 and prostaglandin F2a more than in
this study.’? In a study conducted in 5-HT-
contracted uterine tissue, CAPE was found to cause
almost complete relaxation.’®* These results show
that the vasodilator effect of CAPE varies
depending on the contracting agent and the tissue
used.

Silimarin from the plant Silybum marianum and its
active component silibinin are known to have
antioxidant and hepatoprotective effects. Silibinin is
included in the antidote list of the National Poison
Advisory Centre as an antidote for mushroom
poisoning.!* The effects of treatment with silimarin
and silibinin have been studied in pregnant women
and experimental animals. In a randomised clinical
trial, silimarin treatment was reported to improve
liver function in women with pre-eclampsia.’® In
another clinical trial, silimarin treatment of 150 mg
drug twice daily in pregnant women was shown to
cause no abnormalities or other adverse effects.'® In
blood mononuclear cells from women with pre-
eclampsia, silibinin was found to have a potent anti-
inflammatory effect by reducing inflammatory
cytokines.!” In a study in rats with a pre-eclampsia
model, silibinin treatment reduced blood pressure
and proteinuria and had a protective effect on liver
damage.’® There are few studies on the effects of
silibinin on vascular preparations in vitro. In one
study, the relaxant effect of silibinin was observed
in rat aortic rings contracted with phenylephrine.®
In our study, silibinin produced greater relaxation
than CAPE and resveratrol in the umbilical artery
contracted with 5-HT. In addition to causing more
relaxation in the umbilical artery than other agents,
the sensitivity of tissues to silibinin was found to be
high.
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CONCLUSION

The use of antioxidants for support or treatment of
complications due to oxidative stress in pregnant
women is being investigated. The vasoactive effects
of exogenous and endogenous agents are essential in
regulating umbilical vascular tone. Resveratrol,
CAPE and silibinin are polyphenol-derived natural
antioxidants that have potential use in pregnant
women. In our study, the vasoactive effects of these
agents on umbilical arteries were investigated.
Resveratrol, CAPE and silibinin did not affect the
basal tone of umbilical arteries. 5-HT is a potent
vasoconstrictor endogenous agent in umbilical
arteries. Antioxidants used in the study produced
relaxation responses in arteries precontracted with
5-HT. When the sensitivity of tissues to these agents
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and their maximum relaxant effects were evaluated
together, silibinin was found to be more effective
than the others.

ACKNOWLEDGEMENTS

We are grateful to Prof. Dr. Osman BALCI and
Prof. Dr. Tahir Kemal SAHIN for their help and
support.

Author contributions: Conceptualization: [AAK,
ASS]; Design: [AAK, ASS]; Writing: [AAK, ASS];
Investigation/Data collection: [AAK, ASS]

Conflict of interest: The authors declare that there
were no potential conflicts of interest with regard to
the research, authorship, and/or publication of this
article.

Funding: No financial support.

REFERENCES

1.

2.

3.

10.

11.

12.

13.

14.

15.

16.

Ramli I, Posadino AM, Giordo R, et al. Effect of resveratrol on pregnancy, prenatal complications and pregnancy-
associated structure alterations. Antioxidants. 2023; 12, 341. doi:10.3390/antiox12020341

Lorigo M, Mariana M, Feiteiro J, Cairrao E. How is the human umbilical artery regulated? Journal of Obstetrics and
Gynaecology Research. 2018; 44(7), 1193-1201. doi:10.1111/jog.13667

Taniguchi K. Vasospastic action of serotonin on the umbilical artery in normal and preeclamptic patients. Journal of
Obstetrics and Gynaecology.1995; 21(1), 37-42. doi: 10.1111/j.1447-0756.1995.tb00895.x

Santos-Silva AJ, Cairrao E, Marques B, Verde I. Regulation of human umbilical artery contractility by different
serotonin and histamine receptors. Reproductive Sciences. 2009; 16(12), 1175-1185. doi: 10.1177/1933719109343787
Bourque SL, Dolinsky VW, Dyck JRB, Davidge ST. Maternal resveratrol treatment during pregnancy improves adverse
fetal outcomes in a rat model of severe hypoxia. Placenta. 2012; 33.5: 449-452. doi: 10.1016/j.placenta.2012.01.012
Singh CK., Kumar A, La Voie HA, DiPette DJ, Singh US. Diabetic complications in pregnhancy: is resveratrol a
solution? Experimental Biology and Medicine. 2013; 238.5: 482-490. doi: 10.1177/1535370212473704

Ding J, Kang Y, Fan Y, Chen Q. Efficacy of resveratrol to supplement oral nifedipine treatment in pregnancy-induced
preeclampsia. Endocrine Connections. 2017; 6.8: 595-600. doi: 10.1530/EC-17-0130

Formoso G, Baldassarre MP, Ginestra F, Carlucci MA, Bucci I, Consoli A. Inositol and antioxidant supplementation:
Safety and efficacy in pregnancy. Diabetes/Metabolism Research and Reviews. 2019; 35.5: e3154.
doi:10.1002/dmrr.3154

Rakici O, Kiziltepe U, Coskun B, Aslamaci S, Akar F. Effects of resveratrol on vascular tone and endothelial function
of human saphenous vein and internal mammary artery. International Journal of Cardiology. 2005; 105.2: 209-215.
doi:10.1016/j.ijcard.2005.01.013

Usman UZ, Bakar ABA, Mohamed M. Propolis improves pregnancy outcomes and placental oxidative stress status in
streptozotocin-induced diabetic rats. BMC Complementary and Alternative Medicine. 2018; 18: 1-6.
d0i:10.1186/s12906-018-2391-6

Fikri AM, Sulaeman A, Marliyati SA, Fahrudin M, Handharyani E. Effect of propolis on maternal toxicity.
Pharmaceutical Sciences Asia. 2021; 48.3. d0i:10.29090/psa.2021.03.20.056

Duman I, Soner BC, Inan SY, Sahin AS. Caffeic Acid Phenethyl Ester (CAPE), active phenolic compound of propolis
attenuates endothelin, prostaglandin F2a and U46619 elicited contractions of isolated human umbilical artery. Current
Traditional Medicine. 2021; 7.4: 576-583. doi: 10.2174/2215083806999201214160640

de Alencar Silva A, Pereira-de-Morais L, da Silva RER, et al. Pharmacological screening of the phenolic compound
caffeic acid using rat aorta, uterus and ileum smooth muscle. Chemico-Biological Interactions. 2020; 332: 109269.
doi:10.1016/j.chi.2020.109269

Ozcan N, Ikinciogullar1 D. Annual report of the National Poisons Information Centre for 2008. Journalagent.
http://jag.journalagent.com/turkhijyen/pdfssTHDBD_66_3 29 58.pdf

Baghbahadorani FK, Miraj S. The impact of silymarin on improvement of platelet abnormalities in patients with severe
preeclampsia. Electronic Physician. 2016; 8.5: 2436. d0i:10.19082/2436

Soleimani V, Delghandi PS, Moallem SA, Karimi G. Safety and toxicity of silymarin, the major constituent of milk
thistle extract: An updated review. Phytotherapy Research. 2019; 33.6: 1627-1638. doi:10.1002/ptr.6361

IUTCMR 2025;6(1):46-51
50



V0|qu82 _62|0825gje: L International Journal of Traditional and Complementary Publisher
ear: Duzce University

DOI: 10.53811/ijtcmr. 1497979 Medicine Research

17. Giorgi VSI, Peracoli MTS, Peracoli JC, Witkin SS, Bannwart-Castro CF. Silibinin modulates the NF-kb pathway and
pro-inflammatory cytokine production by mononuclear cells from preeclamptic women. Journal of Reproductive
Immunology. 2012; 95.1-2: 67-72. doi:10.1016/j.jri.2012.06.004

18. de Souza CO, Peragoli MTS, Well IC, et al. Hepatoprotective and anti-inflammatory effects of silibinin on experimental
preeclampsia induced by L-NAME in rats. Life Sciences. 2012; 91.5-6: 159-165. doi: 10.1016/j.1fs.2012.06.036

19. Pourova J, Applova L, Macakova K, et al. The effect of silymarin flavonolignans and their sulfated conjugates on
platelet aggregation and blood vessels ex vivo. Nutrients. 2019; 11.10: 2286. doi:10.3390/nu11102286

IUTCMR 2025;6(1):46-51
51



V0|qu62 _62|08253e: L International Journal of Traditional and Complementary Publisher
ear: Duzce University

DOI: 10.53811/ijtcmr. 1566957 Medicine Research

ORIGINAL RESEARCH

Initial Safety and Physiological Impacts of Propolis Inhalation as a Key Component
of Apiair Therapy

Serkan Orhan* *}, Zeynep Egri Kansu® (%), Necdet Ozcelik? (=), Ali Timucin Atayoglu**

! Department of Physical Therapy and Rehabilitation, Graduate School of Health Sciences, Istanbul Medipol University,
Istanbul, Tiirkiye
2 Department of Respiratory Diseases, Medipol University Esenler Hospital, Istanbul, Tiirkiye
3Department of Ear, Nose & Throat Diseases, Medipol University Esenler Hospital, Istanbul, Tiirkiye
4 Department of Traditional and Complementary Medicine, Graduate School of Health Sciences, Istanbul Medipol
University, Istanbul, Tiirkiye

* Corresponding Author: Ali Timucin Atayoglu, e-mail: atatayoglu@medipol.edu.tr

Received: 16.10.2024 Accepted: 03.02.2025

Abstract

Obijective: Interest in beehive air inhalation therapy, known as Apiair, has grown significantly in recent years.
However, clinical studies examining its effects remain limited. Propolis, a key component found in hive air, has
been identified as playing an important role in potential therapeutic benefits. This study aims to evaluate the
initial safety and physiological impacts of propolis-water extract inhalation in healthy individuals.

Materials and Methods: A total of 20 healthy volunteers were randomly assigned to one of two groups in a
double-blind trial. The first group inhaled a saline solution, while the second group received a propolis-water
extract. All participants underwent assessments before and after inhalation, including pulmonary function testing,
vital signs monitoring, venous blood gas analysis, and electrocardiogram (ECG) recording.

Results: Physiological parameters—including pulmonary function, vital signs, blood gas values, and ECG
measurements—remained within clinically normal limits in both groups. No adverse events were observed
during the study period.

Conclusion: Propolis-water extract inhalation was found to be safe in healthy individuals. These findings
support the safety of propolis inhalation and provide a foundation for further research into its therapeutic
potential in respiratory health, contributing to a broader understanding of Apiair applications. Further research is
necessary to fully evaluate the long-term efficacy and safety of propolis inhalation.

Keywords: Apiair, Beehive Air, Propolis, Inhalation, Safety

INTRODUCTION

The World Health Organization (WHO) developed a
strategy on traditional medicine under the title of the
“2014-2023 Traditional Medicine Strategy.” A
primary goal of this strategy is to facilitate the
integration of traditional medicine into national
healthcare systems, particularly into primary
healthcare services *.

In Turkiye, the Regulation on Traditional and
Complementary Medicine Practices came into force
in 2014. Within this framework, apitherapy is
defined as the use of bees and bee products to
provide protective effects on the human body and as

a complementary method for the treatment of
certain diseases 2.

One of the application areas of apitherapy is
“apiair,” also known as “hive air inhalation”. Apiair
refers to a practice that aims to utilize the air inside
the beehive. The harmonious composition of various
bee products such as royal jelly, propolis, honey,
and pollen found inside the hive contains many
compounds. The core concept of the Apiair system
relies on inhaling volatile active compounds derived
from bee products within the hive®,

Apiair  therapy is considered a potential
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complementary method in the treatment of various
respiratory tract diseases. This therapeutic approach
is widely used, particularly in Germany, Hungary,
Slovenia, and Austria *.

The beehive contains components such as honey,
pollen, propolis, beeswax, etc. Therefore, the
inhaled hive air is rich in volatile compounds,
mainly fatty acids and phenolic acids. Compounds
from honey, beeswax, pollen, and propolis have
been identified in hive air, with approximately 56
volatile compounds, most of which are short-chain
fatty acids °. Bee products, especially propolis,
exhibit strong antimicrobial, antiviral, antitumor,
and anti-inflammatory bioactivities °.

Propolis is a natural substance produced by
honeybees from resins they collect’. Honeybees
gather these resins from trees such as pine, oak,
birch, eucalyptus, poplar, chestnut, and some
herbaceous plants & Bees use propolis within the
hive for various purposes, including preventing
microbial growth, coating the hive walls, sealing
cracks and fissures, maintaining the hive’s humidity
and temperature, and mummifying insects or
animals too large to remove from the hive, thus
preventing decomposition ’.

Natural composition of propolis generally includes
resin and plant balsam, beeswax, essential and
aromatic oils, and pollen and various organic
substances °. Honeybees collect propolis by
scraping protective resins from flowers and buds
with their mandibles %1, Literature reports indicate
that over 300 compounds have been identified in
propolis samples from various geographical regions
12-15

The oral use of propolis has been reported to have
beneficial effects in the treatment of certain
respiratory diseases, as reported in previous
studies'®1°, However, the efficacy of oral propolis
administration in respiratory diseases has been

Table 1. Reference Ranges Used in Evaluation Criteria.
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evaluated in only a limited number of studies.
Furthermore, none of these investigations have
explored the effects of propolis inhalation—a
potentially more direct method for targeting
respiratory function—through clinical trials.

The purpose of this study is to investigate the initial
safety and physiological impacts of propolis
inhalation on respiratory functions in healthy
individuals, with a particular focus on understanding
how this method compares to other forms of
propolis administration.

MATERIALS AND METHODS

Participant recruitment

Participants were recruited from the healthy
individuals working at the Esenler Health Practice
and Research Center of Istanbul Medipol University
Hospital. An announcement was made to recruit a
group of healthy volunteers from the hospital's staff.
The eligibility of participants was evaluated based
on specific inclusion and exclusion criteria in
coordination with a pulmonologist.

Inclusion and exclusion criteria

The inclusion criteria for this study were as follows:
participants must be between the ages of 18 and 45
years, have a Body Mass Index (BMI) ranging from
18.5 to 24.9 kg/m?, and exhibit normal pulmonary
function test (PFT) wvalues. Additionally, all
participants were required to provide written
informed consent.

The exclusion criteria included individuals with a
history of febrile illness prior to the study, any
history of pulmonary disease, recurrent bronchitis,
non-allergic drug reactions affecting the bronchial
or pulmonary system, or multiple drug allergies.
Smoking was also considered an exclusion factor
for this study.

The evaluation criteria and reference value ranges
used in the study are presented in Table 1.

Evaluation Criteria

Reference Value

Venous blood gas measurement %

Pulmonary Function Test (Spirometry) 2
Electrocardiogram (ECG) Measurement 222
Body Mass Index (BMI) 2

Heart Rate %

Blood Pressure %

Body Temperature %
Respiratory Rate %

pH 7.32-7.42, HCO3— 23 — 27 mmol/L, pCO, 36-49 mmHg (female),
pCO, 39-52 mmHg (male) and pO, 43-68 mmHg

HCOs: 24-28 mmol/L

FVC, FEV1, FEV1/FVC, PEF values should be 70-100% of the
expected range

Heart rhythm should be regular, and all P-wave values should have the
same morphological characteristics

18.5-24.9 kg/m?

60-100 beats/min

Systolic blood pressure: 120-130 mmHg, Diastolic blood pressure: 70-
90 mmHg

36.5°C+£5°C

12-20 breaths/min
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Randomization and grouping

The study was carried out as a double-blind trial. To
ensure proper administration of either propolis or
saline inhalation, nurses from the hospital’s
emergency  department  randomly  assigned
volunteers to use inhaler mask sets containing either
propolis or saline solution, delivered via a nebulizer.
The number on the medication chamber of the
inhaler mask set was recorded on the participant’s
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case report form. Neither the nurses nor the
participants were aware of the contents of the
numbered medication chambers, ensuring double
blinding. Volunteers inhaling the propolis solution
were assigned to the experimental group, while
those inhaling the saline solution were assigned to
the control group (Figure 1).

welcome.
N= 22

Voluntary applications are

U

N=20

Volunteers Eligible for
Inclusion Criteria

U

N=20

Informed Consent and
Volunteer Briefing

U

Vital Signs

ECG
PFT

Blood Sample

Demographic Information

U

U

Experimental Group
Propolis Inhalation

Control Group
Salin Inhalation
N=10

N=10

J

Vital Signs

ECG
PFT

Blood Sample

Figure 1. Trial flow-chart.

Chemical composition of propolis by HPLC-DAD
A 10% water-based organic propolis solution was
provided by the company, Fanus Food and Organic
Products Industry and Trade Ltd. Co. Figure 2
presents the HPLC-DAD chromatograms 27,

Table 2 presents the qualitative and quantitative
analysis of the identified compounds in the water-
based organic propolis. The amounts of
caffeoylquinic acids in propolis are expressed as mg
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of polyphenol or caffeoylquinic acid in the propolis
extract. HPLC-DAD analysis revealed that the most
abundant compound in propolis was caffeic acid,
with a concentration of 204.00 mg/mL Additionally,
caffeic acid and trans-cinnamic acid were identified
as common compounds in the propolis. Caffeic acid
was found in much higher amounts compared to
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al and Complementary

other compounds in the propolis ',

The HPLC-DAD method was validated by
performing replicate analyses and confirming the
reproducibility of the results. The linearity and
precision of the HPLC method were assessed with
multiple samples.
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Figure 2. HPLC DAD chromatograms of a standard solution recorded at wavelengths of 265, 290, 320, 360, and

280 nm %,

Table 2. HPLC-DAD analysis of water extract of propolis #'.

Number Compounds Wavelength (nm) Retention time (RT) Concentration (mg/mL)
1 Chlorogenic acid 320 12.484 10.20

2 Caffeic acid 320 13.954 204.00

8 3,4,5-tri-O-caffeoylquinic acid 320 39.694 7.75

11 Naringenin | 290 41.309 28.90

Preparation of inhalation products

For the control group, 4 mL of saline solution was
added to the medication chamber of the inhalation
device using a syringe. The content of the
medication chamber was sealed with adhesive tape
to prevent visibility, and odd numbers were written
on the chamber. For the experimental group, 3 mL
of saline solution and 1 mL of 10% water-based

organic propolis solution were added to the
medication chamber of the inhaler mask set using a
syringe. The medication chamber was sealed with
adhesive tape to prevent visibility, and even
numbers were written on the chamber. The number
and content information were documented in an
external file.
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Pre-inhalation assessment

Volunteers included in the study arrived at the
emergency department 30 minutes before inhalation.
The informed consent form was signed by the
participants, demographic information was recorded
by the emergency department nurse, vital signs were
measured, an ECG was performed, and a venous
blood sample was taken. Then, pulmonary function
tests were performed by a pulmonologist using a
Spirolab 1l S/N  manual device, and the
WinspiroPRO 8.2.0 - Mod.C11 version was used for
programming the measurements. Each volunteer
was evaluated individually. To obtain expected
values, parameters such as age, height, weight,
gender, ethnicity, smoking status, and disease
groups were entered into the program. Each
volunteer was provided with a personal mouthpiece
and asked to sit in a chair. Volunteers were
instructed to place the mouthpiece between their
teeth, take a deep breath, and then exhale forcefully.
Measurements were repeated up to three times at the
discretion of the specialist based on the expected
values.

Application of inhalation protocols

In the experimental group, 3 mL of saline solution
and 1 mL of 10% water-based propolis extract,
totaling 4 mL of solution, were added to the
medication chamber of the inhaler mask set. The
chamber was sealed with adhesive tape to obscure
the color of the solution. The Omron Compressor
Nebulizer (CompAir NE-C28-P) was used for
inhalation. Volunteers inhaled the solution for an
average of 7 minutes. In the control group, saline
solutions were also sealed with adhesive tape to hide
the solution’s color. The Omron Compressor
Nebulizer (CompAir NE-C28-P) was used, and
volunteers inhaled for an average of 7 minutes.
Post-inhalation evaluation

After inhalation, volunteers’ vital signs were
recorded on the case report form by the nurse, an
ECG was performed, and a venous blood sample
was taken. For pulmonary function testing, the same
pulmonologist used the Spirolab Il S/N manual
device, with measurements programmed using the
WinspiroPRO 8.2.0 - Mod.C11 version. Each
volunteer was evaluated individually. To obtain
expected values, parameters such as age, height,
weight, gender, ethnicity, smoking status, and
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disease groups were entered into the program. Each
volunteer was provided with a personal mouthpiece
and asked to sit in a chair. Volunteers were
instructed to place the mouthpiece between their
teeth, take a deep breath, and then exhale forcefully.
Measurements were repeated up to three times at the
discretion of the specialist, based on expected value
ratios.

Statistical analysis

The data obtained in the study were analyzed using
the SPSS (Statistical Package for Social Sciences)
Windows 22.0 software. Descriptive statistical
methods such as number, percentage, mean, and
standard deviation were used to evaluate the data.
Differences in the proportions of categorical
variables between independent groups were
analyzed using the Chi-square test. Continuous
guantitative variables were compared between two
independent groups using the independent samples
t-test, while within-group comparisons were
conducted using the paired samples t-test.

Ethical approval

This study was conducted following ethical
guidelines, with approval from the Istanbul Medipol
University — Traditional and  Complementary
Medicine Clinical Research Ethics Committee,
dated 19/08/2021, and numbered E-95961207-
604.01.01-3898, in accordance with the Declaration
of Helsinki.

RESULTS

In the study, 20 healthy individuals were included as
participants. No statistically significant difference
was observed in gender distribution across the
groups (p=0.763). The age and BMI scores of the
volunteers did not show significant differences
between the groups (p>0.05) (Table 3).

The pre-inhalation and post-inhalation respiratory
rate measurements did not show a significant
difference between the groups (p>0.05). In the
control group, the increase in respiratory rate from
the pre-inhalation value (Xx=19.100) to the post-
inhalation value (X=19.400) was not found to be
significant (p>0.05). In the experimental group,
however, the increase in respiratory rate from the
pre-inhalation value (Xx=18.800) to the post-
inhalation value (X=19.500) was found to be
significant (p=0.045) (Table 4).
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Table 3. Sociodemographic characteristics of the participants ( n=20).

Control Group Experimental Group Total .
p

n % n % n %

Gender Male 1 10.0 1 10.0 2 10.0 X2=0.000
Female 9 90.0 9 90.0 18 90.0 p=0.763

Mean SD Mean SD t SD p*
Year 24.800 2.936 27.100 6.757 -0,987 18 0.337
BMI 22.744 2.166 21.670 2.472 1,033 18 0.315

*Chi-square test; SD: Standard Deviation

Table 4. Differences in pre- and post- inhalation respiratory rate measurements between groups (n=20).

Control Group (n=10)

Experimental Group (n=10)

Groups Mean Mean SD ¢ P
Pre-inhalation respiratory rate 19.100 18.800 0.919 0.701 0.492
Post-inhalation respiratory rate 19.400 19.500 0.527 -0.318 0.754
t° -0.709 -2.333

P 0.496 0.045

3Independent samples t-test; PPaired samples t-test; SD: Standard Deviation

There were no significant differences between the
pre- and post-inhalation values for body
temperature, systolic and diastolic blood pressure,
p0O2, pCO2, Sa02, and HCO3 between the two
groups (p>0.05). In the experimental group, a
significant increase in heart rate was observed from
the pre-inhalation value (X=77.000) to the post-
inhalation value (X=83.500) (p=0.026), but this
increase remained within physiological limits.

The pre- and post-inhalation FVC measurements did
not show significant differences between the groups
(p>0.05; 95% CI [L/U]=-0.852/16.052). Similarly,
the pre- and post-inhalation FEV1 measurements
did not show significant differences between the
groups (p>0.05).

However, post-inhalation FEV1/FVC measurements
showed a significant difference between the groups

(p=0.012). The post-inhalation FEV1/FVC
measurements in the experimental group (x=89.970)
were higher than those in the control group
(X=86.460). Pre-inhalation FEV1/FVC
measurements did not show significant differences
between the groups (p>0.05). In the control group,
the decrease in FEV1/FVC from the pre-inhalation
value (Xx=87.730) to the post-inhalation value
(x=86.460) was not significant (p>0.05). In the
experimental group, the increase in FEVI1/FVC
from the pre-inhalation value (X=88.790) to the
post-inhalation value (X=89.970) was also not
significant (p>0.05) (Table 5).

Pre-inhalation blood pH measurements did not show
significant differences between the groups (p>0.05)
(Table 6).

Table 5. Differences in FEV1/FVC Measurements Between Groups (n=20).

Control Group (n=10)

Experimental Group (n=10)

a
Groups Mean SD Mean SD t P
Pre-inhalation FEV1/FVC 87.730 3.164 88.790 4.408 -0.618  0.544
Post-inhalation FEV1/FVC 86.460 1.490 89.970 3.691 -2.789  0.012
t° 1.563 -1.807
P 0.152 0.104
3Independent samples t-test; PPaired samples t-test; SD: Standard Deviation
Table 6. Differences in pH Measurements Between Groups (n=20).
Control Group (n=10 Experimental Group (n=10
Groups Mean P )SD Megn SpD( ) v P
Pre-inhalation blood pH 7.351 0.034 7.336 0.023 1.167 0.258
Post-inhalation blood pH 7.377 0.030 7.348 0.025 2.281 0.035
t -2.082 -1.213
p 0.067 0.256

3Independent samples t-test; PPaired samples t-test; SD: Standard Deviation
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DISCUSSION

In our study, no significant differences were found
between the control and experimental groups in
terms of vital signs, including body temperature,
systolic and diastolic blood pressure, and ECG
values. However, in the experimental group, the
increase in respiratory rate from pre-inhalation to
post-inhalation, as well as the similar increase
observed in the control group, remained within
clinically normal limits. Additionally, the increase
in heart rate remained within normal clinical ranges.
Changes in key parameters, such as FEV1/FVC are
clinically significant, as they provide insight into the
balance between forced vital capacity (FVC) and
forced expiratory volume in one second (FEV1). A
decrease in the FEV1/FVC ratio may indicate
obstructive lung conditions, while a normal or
increased ratio suggests preserved lung function. In
this study, the observed changes in these parameters
could reflect the potential effects of the inhaled
treatments on pulmonary function, warranting
further investigation. These findings highlight the
importance of monitoring these ratios in evaluating
the clinical efficacy of inhalation therapies. When
analyzing the PFT values, an increase in the
FEV1/FVC ratio was observed in the experimental
group after inhalation compared to before
inhalation. This finding is promising, as it suggests
the potential for water-based propolis inhalation to
positively impact the FEV1/FVC ratio in future
studies targeting diseases such as COPD and
asthma. Additionally, blood parameters such as pH,
pCO2, pO2, and HCO3 did not show significant
changes between pre- and post-inhalation
measurements in either group.

Among the bioactive properties of propolis, its
antioxidant effect is particularly notable?®?, In
addition, propolis is known to exhibit anti-
inflammatory 62, antimicrobial *°, and anticancer 3!
properties. Studies have shown that these
bioactivities are particularly related to the flavonoid
content of propolis 23, Propolis has also been used
in the prevention of respiratory infections in
children 3,

Studies on hive air are quite limited. The few
existing studies have focused on the composition,
potential bioactivity, and safety of hive air %, In
one study, the volatile compounds in hive air were
identified and categorized as fatty acids, alcohols,
aldehydes, esters, ethers, hydrocarbons, phenols,
ketones, nitrogen-containing compounds, and
terpenes. They were found to be abundant and
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closely associated with anti-inflammatory, anti-
asthmatic, and antimicrobial effects **°. These data
support the potential efficacy of hive air inhalation
in the treatment of respiratory conditions such as
asthma, bronchitis, and pulmonary fibrosis. Apiair
therapy has been utilized to promote relaxation,
enhance sleep quality and continuity, and facilitate
easier breathing. However, given the limited
research on this topic in the existing literature, our
study aims to be the pioneering clinical trial in this
field.

The limitations of this study include its mall sample
size, short duration, and focus on immediate effects.
Additionally, the absence of a comparative
treatment group, lack of control for environmental
factors, and limited scope of measurements restrict
the generalizability and comprehensiveness of the
findings.

CONCLUSION

This study provides evidence that propolis
inhalation is safe in the short term, with no
significant adverse effects observed on vital signs,
venous blood gas parameters, or ECG results.
Notably, it also demonstrates a positive influence on
pulmonary function test values, suggesting its
potential therapeutic benefits. Given the limited
existing research on propolis inhalation, particularly
in healthy volunteers, these findings contribute
valuable insights into the safety and initial effects of
propolis inhalation, as a key component of Apiair
therapy, pioneering in this field. However, further
research with larger sample sizes and longer
durations is necessary to fully understand the
efficacy and long-term safety of propolis inhalation.
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Abstract

Curcumin, a vital culinary spice, is the biphenolic active compound of turmeric and has a rich history of use in ancient
therapeutic medicine. It has long been used for hundreds of years to treat various ailments such as cancer and
neurodegenerative diseases. This review will show an overview of the plant of curcuma and the history of curcumin. In
addition, its chemical composition will be discussed to clarify the chemical component essential for its biological activity.
Recently, the biological activities of curcumin have been inve stigated. The studies mainly focused on their antitumor,
antioxidant, anti-inflammatory, hepatoprotective, neuroprotective, and cardioprotective impacts. This review aims to provide

a discussion about curcumin use and its effect on human health and disease prevention.
Keywords: Curcumin, Traditional Medicine, Chemical Composition, Biological and Therapeutic Properties

INTRODUCTION

Curcumin originates from the turmeric plant
(Curcuma Longa), which is a sacred spice in India,
where it has had an important place in social,
culinary, and medicinal tradition. Turmeric is one of
the main components of traditional Indian medicine,
Ayurvedic medicine, which is probably the oldest
medicinal tradition of humanity. In Chinese
medicine, turmeric is used to treat abdominal pain.
In the East, it was traditionally used for its anti-
inflammatory action *. The therapeutic effects of
curcumin have been confirmed by scientific studies,
including antioxidant properties, anti-inflammatory,
anticarcinogenic,  anti-microbial, thrombolytic,
cardiovascular  (protection against myocardial
infarction), hypoglycemic, and anti-arthritic 2°.
Turmeric's antioxidant properties are associated
with its composition of phenolic compounds,
grouped under the name of curcuminoids, the main
one being curcumin .

In this review, the essential impact of curcumin and
its medicinal uses will be presented. First, a brief
description of the curcuma plant, curcumin’s history,
and its chemical composition will be provided. In
the second part, curcumin, the active compound

derived from turmeric, possesses a range of
biological properties that contribute to its potential
therapeutic effects.

Description of Curcuma plant:

Curcuma longa L. is a species of perennial,
rhizomatous, herbaceous plants of the genus
Curcuma (family Zingiberaceae) native to south or
southeast Asia. (Figure 1).

The main ovoid-shaped rhizomes provide round
turmeric, and the secondary ones provide long
turmeric. Thick, scaly, and wrinkled by desiccation,
these rhizomes are orange yellow in section and
brownish gray on the surface. An aromatic odor is
released after sectioning the rhizome °. Its leaves,
very long, oblong to elliptical, sheathing, have a
powerful axial vein and parallel secondary veins.
Within the leaves rises the inflorescence consisting
of a cylindrical spike up to 20 cm long. (Figure 2).

It is composed of dark green and sterile imbricated
bracts, in the axils of which white or yellowish
flowers are born, one for each bract. Only the upper
bracts, pink, are more beautiful 6

The flowers have a short, tubular calyx with unequal
teeth, a tubular corolla at its base, then divided into
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3 unequal yellow lobes and stamens, including only
one fertile, bifid, the anther presenting a large,
curved spur at the base. Turmeric is valued for its
medical properties. Turmeric root has an active
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compound such as curcumin, which gives the plant
antioxidant, anti-inflammatory, and anti-cancer
properties .

Figure 1. Curcuma Plant

Figure 2. Inflorescence A - and Rhizome B °

HISTORY

Turmeric has been cultivated through the centuries
in India. Although it was already appreciated there
more than 3000 years ago, it is still very present in
many Hindu mixtures, such as the masala mixture. It
is also still used in rituals to symbolize the sun. It
was introduced to Europe in the Middle Ages by
Ottoman merchants, where it was widely used as a
cheap saffron ®. In the 18th century, turmeric, under
its name Terra merita or Indian saffron, was
imported to Europe by the great naval powers
(Holland, the United Kingdom, Portugal, and
France). If it is used as a spice, it is also used for its
medicinal properties. Turmeric is a plant derived
from the ginger family that has been used for
centuries in Asia. Due to its antioxidant properties,
it has long been used as a natural food preservative.
Turmeric powder is the main ingredient in curry,
which gives it its intense yellow color. India, where
it is believed to have originated, accounts for 90%
of the world's turmeric production. It is also

Inflorescence

‘}gn’ jﬁ;f‘
7

Rhizome

Storage roots

B

produced in other Asian countries such as China,
Thailand, Cambodia, and Malaysia ®.

Using of curcumin in traditional medicine:
Curcuma Longa is a plant that grows wild in the
forests of Southern Asia, including Indonesia, India,
Indochina, nearby Asian countries, and some Pacific
Islands. All of these areas have medicinal uses and
traditional culinary practices going back to
prehistory. In the Indian Ayurveda system of herbal
medicine, turmeric is known as warming and
strengthening for the entire body®. Traditional uses
in India include improving intestinal flora,
improving digestion, eliminating worms, cleansing
the liver and gallbladder, relieving gas, normalizing
menstruation, warming, and promoting proper
metabolism, correcting both deficiencies and
excesses, local application on cuts, sprains, burns,
and bruises, providing soothing action in cough and
asthma, acting as an antibacterial and anti-fungus,
and in any condition of debility or weakness.
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The ancient Hawaiians used curcuma for many
things, including ear infections and gastrointestinal
ulcers, the prevention and treatment of sinus
infections (it is very astringent and appears to pull
mucus out). Turmeric is consumed as food, both in
its raw and cooked forms, across Asia.

Another traditional use of turmeric is as a dye for
cloth and a food colorant—in both cases a cheaper
alternative to saffron. It was and is used in religious
ceremonies—often representing purity, life, and
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prosperity. The rhizome is the part of the plant that
is most largely used. It can be prepared in different
ways and is reputed to alleviate coughs and
asthma'®*,

Chemical composition of curcumin:

Curcumin, or diferuloyl-methane, is the main
pigment of turmeric (Curcuma longa), also called
Indian saffron. It is a polyphenolic pigment
(curcumoid) that gives a yellow color *. (Figure
3).

HO g //C _OH
T n s KL

Curcumin

Figure 3: Turmeric and Chemical Structure of Curcumin *2

The rhizomes can produce 2 to 7% essential oil,

(25%), and its ketone derivatives: turmerone (35%)

which is orange-red and slightly fluorescent. Its and ar-turmerone (dehydroturmerone) (12%).
main constituents are a sesquiterpene, zingiberene (Figure 4).
CURCUMINOIDS
CHy 0 OH CHy
- 8
A| 7 A
/ HO” N CURCUMIN "OH
. & //\\/ 0 OH CH,
| L—M“ P
=y H/ LS Py
DEMETHOXYCURCUMIN
OH
% TURMERIC RHIZOMES
TURMERIC PLANT ~8 OH
Figure 4: Curcuminoids Found in the Rhizomes of Turmeric4 R
Turmeric is mainly composed of carbohydrates, BIOLOGICAL AND THERAPEUTIC

almost 65%. The carbohydrates present are simple
sugars, such as fructose, glucose, and sucrose. There
are approximately 10% lipids in turmeric. These
include an omega-9, linoleic acid, an omega-6, and
f;[eroids (cholesterol, campesterol, and stigmasterol)

A little less than 5% of turmeric powder is
composed of minerals, such as calcium, magnesium,
potassium, iron, or zinc. Some traces (<1%) of
vitamins are found in turmeric, such as vitamins B1,
B2, B3, B9, C, and E .

PROPERTIES OF CURCUMIN
Anti-inflammatory effect:

Inflammation is a cascade of chemical reactions
following an attack on the body, which causes
swelling (edema), heat (increased local blood
circulation), and pain. Regardless of the type of
inflammation, it is always comfortable to alleviate
the pain. However, taking conventional anti-
inflammatories such as NSAIDs (non-steroidal anti-
inflammatory drugs), such as ibuprofen, aspirin,
etc., leads to numerous side effects linked to the
mechanism of action of these synthetic molecules:
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digestive disorders, kidney
musculoskeletal changes, skin disorders, etc.
Turmeric is particularly known for flghtlng
inflammation. More than 6 studies have shown an
anti-inflammatory effect of turmeric without toxic
effects. The anti-inflammatory effect of curcumin is
induced by its ability to stop the production of pro-
inflammatory mediators. Indeed, curcumin acts
directly on the enzymes responsible for producing
inflammatory molecules, also called
cyclooxygenase (Cox-2) and 5-lipoxygenase (Lox-
5)'. Curcumin thus inhibits the production of
prostaglandins, leukotrienes, thromboxanes, and
cytokines. Osteoarthritis is a common complication
among older individuals, and many treatments aim
to reduce symptoms using anti-inflammatories. The
need for new therapeutic approaches has led to the
development of anti-arthritic  drugs (e.g.,
Chondrosulf®, Art 50®), which are not without

problems,
14, 5
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risks and can cause undesirable effects. Curcumin
is considered an alternative to these treatments. In
the first clinical study on the effectiveness of
curcumin as an anti-rheumatic drug, researchers
compared its anti-rheumatic power to that of
phenylbutazone in 18 people. Each person received
a daily dose of either 1200 mg of curcumin or 300
mg of phenylbutazone for 2 weeks. Curcumin was
well tolerated at this dose and exerted activity
comparable to phenylbutazone. Curcumin has also
been shown to suppress inflammation by many
different mechanisms and acts as a potential anti-
inflammatory agent

Anti-cancer effect:

Curcumin has shown considerable anticancer effects
against several different types of cancer, including
breast cancer, prostate cancer, colon cancer, bone
cancer, melanoma, etc (Figure 5).

~ nitourinary cancers

V Breast cancer
Melanoma i ),

Figure 5: Anti-Cancer Effects of Curcumin?

Using highly advanced X-ray crystallography
methods, a Chinese American research team
demonstrated that active component in turmeric,
curcumin, blocks the activity of an enzyme essential
for tumor growth.

Preclinical ~ studies performed indicate that
curcumin's anticancer action is due to its ability to
inhibit several key enzymes involved in tumor
progression, including various tyrosine kinases that
are already targeted by chemotherapy drugs, as well
as certain oncogenes like Her2, another major target
of chemotherapy *®

To clarify curcumin's mechanism, the scientists
have studied its inhibitory effect on a very broad
range of kinases, a family of ATP-binding enzymes

that are known to play crucial roles in tumor growth.
They observed that very low concentrations of
curcumin (picomoles per milliliter) led to the
specific inhibition of an enzyme called dual-
specificity tyrosine-regulated kinase 2 (DYRK2).

By blocking the activity of DYRK2, curcumin
therefore promotes an accumulation of abnormal
proteins, which ultimately cause the death of the
cancer cell by intoxicating it. This is particularly
true in the case of certain types of cancer that rely
heavily on the presence of a functional proteasome,
such as triple-negative breast cancer and multiple
myeloma. This action of curcumin could even
explain certain spectacular results that have been
obtained during clinical trials **
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In terms of cancer prevention, the positive action of
curcumin on very advanced cancers, which no
longer respond to chemotherapy in several cases,
strongly suggests that this action will be even more
effective against tumors in their early stages, which
are indeed much more sensitive to the presence of
anticancer agents. For this reason, regular
consumption of turmeric can prevent cancer: Due to
its anti-inflammatory action and its multiple anti-
cancer properties, curcumin creates an inhospitable
environment for microtumors that develop
spontaneously during our lives, depriving the
resources necessary for their progression into
mature cancer 2.

Neuro-protective effect:

Many neurodegenerative illnesses of aging involve
the  accumulation of protein  aggregates,
inflammation, and oxidative damage. Curcumin has
multiple characteristics for a neuroprotective drug,
including antioxidant, anti-protein-aggregate
activities, and anti-inflammatory.

Because of its oral safety, pluripotency, long history
of use, and low cost, curcumin has high potential for
the prevention of multiple neurological conditions
for which current therapeutics are suboptimal.
Examples reviewed include Parkinson’s,
Huntington’s, Alzheimer’s, head trauma, stroke, and
aging 2.

i) Antioxidant properties:

The antioxidant property of curcumin prevents the
alteration caused by exposure to fatal factors such as
drugs, alcohol, heavy metals, and radiation. Because
it is a hydrogen donor and a good free radical
scavenger.

Curcumin is not very toxic and has limited
bioavailability. Protects DNA from oxidative
damage due to its ability to capture free radical %.

ii) Neurotransmitter modulation:

Curcumin  modulates the level of various
neurotransmitters such as norepinephrine, serotonin,
and dopamine in the brain. Norepinephrine is a
neurotransmitter involved in emotions, sleeping,
learning, and dreaming. Dopamine is involved in
emotion, pleasure, and regulating locomotion, while
serotonin plays an essential role in neurovegetative
functions of the body, such as sleep, appetite,
memory and learning, mood, behavior (including
sexual  behavior), cardiovascular  functions,
endocrine regulation, and muscle contraction 3

iii) Amyloid-beta plaque disruption:

Alzheimer’s disease promotes a regression in
thinking, memory, learning, and organizing skills
over time.
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An abnormal accumulation of proteins in brain
causes Alzheimer’s disease. The build-up of these
proteins, tau protein and amyloid protein, causes the
death of brain cells. Scientists believe that amyloid
protein accumulates in brain cells, forming larger
masses called plaques.

Recent research on curcumin and amyloid-p has
revealed that curcumin prevents amyloid-f
aggregation, reaches brain cells, and protects
neurons from multiple toxic insults of aging and
amyloid-p in humans .

Cardioprotective effects:

Cardiovascular diseases (CVDs), disorders of the
heart and blood vessels, are the most common cause
of death worldwide and a major health problem
worldwide. Individuals at risk for CVDs may
present weight issues, high blood pressure, and lipid
levels or altered glucose. Great progress in research
has been made to study the pathogenesis mechanism
of CVDs, but the mortality and morbidity of CVDs
are still very high. For this reason, there is urgently
a need for drugs to prevent and treat these diseases.
Compared to traditional drugs, natural drugs have
many benefits, such as low long-term toxicity, fewer
side effects, and variable bioavailability 2

Some studies have shown that pleiotropic effects of
curcumin in CVDs propose that it is a promising
drug candidate.

Specifically, curcumin can significantly inhibit foam
cell formation, mitigate vascular endothelial
dysfunction, reduce vascular smooth muscle cells
(VSMCs) proliferation, protect cardiomyocyte
injury after hypoxia and ischemia, inhibit
myocardial hypertrophy and fibrosis, and reduce
drug-induced myocardial injury %°.

On the other hand, endothelial progenitor cells
(EPCs) have an important role in wound healing.
Clinical studies have shown that curcumin promoted
angiogenesis and migration and reversed the number
of aging EPCs by up-regulation of angiotensin |
(Ang 1) and vascular endothelial growth factor
(VEGF)-A4.

Finally, curcumin has a positive and protective
effect on CVDs. It is important to note that
curcumin is an alternative or complementary
medicine, not a replacement for the main treatment,
?7nd should be used under the guidance of a doctor

CONCLUSION

We have seen that the major active ingredient in
turmeric, curcumin, acts on many targets and has the
potential to treat various diseases. The exact
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mechanisms by which curcumin produces its
therapeutic effects have not yet been fully
elucidated, but they are likely mediated through its
its antioxidant and anti-inflammatory activity.
Indeed, curcumin curcumin has been shown to offer
protection against cancer, cardiovascular diseases,
Alzheimer's disease, cystic fibrosis, pancreatitis,
rheumatoid arthritis, and numerous other
pathologies. However, at present, data regarding
turmeric and curcumin are mostly based on
laboratory studies on animals. Its effectiveness in
humans remains to be proven. This will require
years of research, as the the number of pathologies
that this molecule can potentially treat is
considerable. Thus, larger clinical trials are needed
to fully evaluate its potential in terms of optimal
dose, route of administration, and target diseases. In
addition, all the studies performed have focused on
the medical applications of curcumin, but none have
been developed as a drug. One of the main obstacles
to its use is its low bioavailability. For this reason,
to benefit well from all its advantages, it is
recommended for daily use to combine it with a
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fatty substance and pepper. A teaspoon of turmeric
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launched to improve its bioavailability. Turmeric,
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Erratum

The corrections made in the article titled "Protecting Spermatogenesis from Doxorubicin-Induced
Damage: The Effects of Prunus laurocerasus on Oxidative Stress in an Animal Model™ in the 2024, 5th
Volume, 3rd issue of the International Journal of Traditional and Complementary Medicine Research

are as follows:

Published: We acknowledge the financial support from the Ordu University Scientific Research
Projects Office (Project Number: A2006). Special thanks to Sedat Cokeli for his invaluable assistance
with Python analysis.

Corrected Version: We acknowledge the financial support from the Ordu University Scientific
Research Projects Office (Project Number: A2122). Special thanks to Sedat Cokeli for his invaluable
assistance with Python analysis.

Correction Explanation: "Kabartan Cokeli, E., Cirrik, S., Giile¢ Peker, E. G., Hacioglu, G. (2024).
Protecting Spermatogenesis from Doxorubicin-Induced Damage: The Effects of Prunus laurocerasus
on Oxidative Stress in an Animal Model. International Journal of Traditional and Complementary
Medicine Research, 5(3), 166-176. In  the article  with the reference
‘https://doi.org/10.53811/ijtemr.1531515°, the project code is misspelled and entered incorrectly as
A2006 when it should be A2122. The authors apologise to the readers for this error. This correction text
is provided to correct the error in the article.
Article URL.: https://dergipark.org.tr/en/pub/ijtcmr/issue/88925/1531515#article_cite
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