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ABSTRACT

Objective: The aim of this study is to assess the adherence of individuals with existing coronary heart disease (CHD) to the
Mediterranean Diet and to evaluate its association with blood parameters. Materials and Methods: This cross-sectional study
enrolled 66 individuals aged 30-70 with CHD from a cardiology outpatient clinic between June and September 2022. To ensure
sample homogeneity, patients with comorbid conditions such as cancer, kidney disease, liver disease, and pregnant women
were excluded. Participants completed a detailed survey including sociodemographic data, biochemical parameters, a Food
Frequency Questionnaire (FFQ), and 24-hour dietary recalls. Adherence to the Mediterranean diet was assessed using the
Mediterranean Diet Score (MedDietScore). Statistical analyses were performed using SPSS, employing Independent Samples
T-tests, Mann-Whitney U tests, ANOVA, and correlation analyses. Results: The mean Mediterranean Diet Score was 32.5 +
5.7, indicating moderate adherence. Significant differences were observed in LDL cholesterol and triglyceride levels across
different adherence levels (p= 0.006 and 0.02 respectively), with higher Mediterranean Diet Scores correlating with lower
levels of these lipids. Additionally, a moderately positive correlation was found between diet scores and systolic blood
pressure. Conclusion: Moderate adherence to the Mediterranean diet correlates with improved lipid profiles in CHD patients.
These findings support the promotion of the Mediterranean diet for cardiovascular health. However, further studies are needed
to validate these findings, particularly through randomized controlled trials focusing on the long-term effects of Mediterranean
diet adherence on lipid metabolism, inflammatory markers, and endothelial function.

Keywords: Coronary Heart Disease, Mediterranean Diet, Lipid Profile, Blood Pressure.

Koroner Kalp Hastaligr Olan Bireylerin Akdeniz Diyetine Uyumu, Lipit Profili ve Kan

Basinc ile Iliskisi

oz

Amag: Bu ¢aligmanin amaci, mevcut koroner kalp hastaligi olan bireylerin Akdeniz Diyetine uyumunu degerlendirmek ve bu
uyumun kan parametreleri ile olan iligkisini incelemektir. Gere¢ ve Yontem: Bu kesitsel ¢alismaya, Haziran-Eyliil 2022
tarihleri arasinda bir kardiyoloji polikliniginden 30-70 yas araliginda, KKH tamis1 almis 66 birey dahil edilmistir. Ornek
homojenligini saglamak i¢in kanser, bobrek hastaligi, karaciger hastalig1 gibi eslik eden hastaliklari olan hastalar ve hamile
kadmlar hari¢ tutulmustur. Katilimcilar, sosyodemografik veriler, biyokimyasal parametreler, Besin Tiiketim Siklig1 Anketi
ve 24 saatlik diyet hatirlatmalarini iceren ayrintili bir anket doldurmuslardir. Akdeniz diyetine uyum, Akdeniz Diyeti Skoru
(MedDietScore) kullamlarak degerlendirilmistir. Istatistiksel analizler SPSS programi kullamlarak, Bagimsiz Orneklem T-
testi, Mann-Whitney U testi, ANOVA ve korelasyon analizleri ile yapilmistir. Bulgular: Ortalama Akdeniz Diyeti Skoru 32.5
+ 5.7 olup, orta diizeyde uyumu gostermektedir. Farkli uyum seviyeleri arasinda LDL kolesterol ve trigliserid seviyelerinde
anlaml farkliliklar gézlenmis olup (sirasiyla p= 0.006 ve 0.02), daha yiiksek Akdeniz Diyeti Skorlarinin bu lipitlerin daha
disiik seviyeleri ile iligkili oldugu bulunmustur. Ayrica, diyet skorlari ile sistolik kan basinci arasinda orta diizeyde pozitif bir
korelasyon bulunmustur. Sonug¢: Akdeniz diyetine orta diizeyde uyum, KKH hastalarinda iyilestirilmis lipit profilleri ile
iligkilidir. Bu bulgular, kardiyovaskiiler saglik i¢cin Akdeniz diyetinin tesvik edilmesini desteklemektedir. Ancak, bu bulgular
dogrulamak icin, 6zellikle Akdeniz diyetine uyumun lipid metabolizmasi, inflamatuar belirtegler ve endotel fonksiyonu
iizerindeki uzun vadeli etkilerine odaklanan randomize kontrollii ¢aligsmalara ihtiyag¢ vardir.

Anahtar Kelimeler: Koroner Kalp Hastalig1, Akdeniz Diyeti, Lipit Profili, Kan Basinci.

Sorumlu Yazar / Corresponding Author: Tugce YILMAZ, Bursa Private Aritmi Osmangazi Hospital, Bursa, Tiirkiye.
E-mail: dyttugceyilmaz@outlook.com

Bu makaleye atif yapmak icin / Cite this article: Yilmaz, T., & Ozbey, F. (2025). The adaptation of individuals with
coronary heart disease to the mediterranean diet and its relationship with blood parameters. BAUN Health Sci J, 14(1), 1-8.
https://doi.org/10.53424/balikesirsbd. 1541800

BAUN Health Sci J, OPEN ACCESS https://dergipark.org.tr/tr/pub/balikesirsbd
This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License



https://doi.org/10.53424/balikesirsbd.761145
mailto:dyttugceyilmaz@outlook.com
https://doi.org/10.53424/balikesirsbd.1541800
https://creativecommons.org/licenses/by-nc/4.0/
https://orcid.org/0009-0008-3573-4705
https://orcid.org/0000-0002-7099-0041
https://creativecommons.org/licenses/by-nc/4.0/

INTRODUCTION

Cardiovascular disease (CVD) encompasses a range
of disorders affecting the heart and blood vessels,
including conditions such as coronary heart disease
(CHD), cerebrovascular disease, peripheral artery
disease, rheumatic heart disease, congenital heart
disease, deep vein thrombosis, and pulmonary
embolism (WHO, 2022). CHD is among the most
prevalent of these conditions (CDC, 2021). It results
from cholesterol deposits on the walls of the coronary
arteries, which supply blood to the heart. Over time,
these deposits lead to the gradual narrowing of the
arteries’ inner lumen. This process, known as
atherosclerosis, causes the vessel walls to harden,
thereby obstructing blood flow (Jebari-Benslaiman et
al. S, 2022). Atherosclerosis is a key precursor to
CHD and is quite common. It is characterized by an
impaired endothelial structure, lipid accumulation,
and plaque formation within the arterial walls
(Bauersachs et al., 2019).

CVD, including CHD and stroke, is estimated to have
caused approximately 18.6 million deaths in 2019,
making it the leading cause of mortality globally,
accounting for about 37% of deaths from non-
communicable diseases. CHD is the most common
form of CVD, responsible for an estimated 9 million
deaths in 2017. It has consistently been a leading
cause of death and is most prevalent in Central Asia
and Eastern Europe (Khan et al., 2020). According to
the World Health Organization (WHO) data from
2019, CHD accounts for 16% of all deaths,
reinforcing its status as the most common cause of
death (WHO, 2022).

The Mediterranean Diet, prevalent in Greece and
Southern Italy since the late 1950s and early 1960s,
has been widely recognized for its health benefits
over the past five decades (Sanchez-Tainta &
Sanchez-Villegas, 2018). In Turkey, studies have also
highlighted the Mediterranean diet’s positive impact
on lipid profiles and cardiovascular risk factors.
These findings confirm its effectiveness as a dietary
model for improving heart health, suggesting that
adherence to the Mediterranean diet can positively
influence  cardiovascular  health in  various
populations, including those in Turkey (Akbulut &
Gonder, 2017).

This dietary model is characterized by high
consumption of fruits, vegetables, salads, whole-
grain products, potatoes, legumes, oilseeds, and
moderate amounts of dairy products such as yogurt
and cheese. It also includes fish, shellfish, poultry,
and eggs up to four times a week, with low
consumption of meat and processed meats. Herbs and
spices are commonly used to reduce salt and fat
intake. Additionally, moderate consumption of wine
and other fermented foods is recommended. The diet
is low in saturated fatty acids and rich in
monounsaturated and omega-3 polyunsaturated fatty
acids, with olive oil as the primary fat source. The
Mediterranean Diet provides various nutrients with

known health benefits, including antioxidants,
phytochemicals, phenolic compounds, vitamins C
and E, B-carotene, glutathione, resveratrol, selenium,
and folate. It has demonstrated positive effects on
inflammatory conditions such as CHD, obesity, and
Type 2 diabetes (Mazzocchi et al., 2019).

Balanced nutrition, regular physical activity, ideal
body weight and composition, moderate alcohol
consumption, and avoidance of smoking can prevent
approximately 80% of heart diseases (Houston,
2018).

The aim of this study is to assess the adherence of
individuals with existing coronary heart disease to the
Mediterranean Diet and to evaluate its association
with lipid profile.

MATERIALS AND METHODS

This study was conducted with individuals previously
or recently diagnosed with coronary heart disease
(CHD) who presented to the Cardiology outpatient
clinic of the hospital between June 2022 and
September 2022. The study included individuals
between 30 and 70 years of age. Patients with cancer,
kidney disease, liver disease, and pregnant women
were excluded. The sample size estimation was
performed using the G*Power 3.1.9.7 software,
considering an effect size of 0.5 and a power of 95%.
Accordingly, the required sample size was calculated
to be a minimum of 54 participants. By the end of the
study, 66 participants were included. Ethics
Committee approval was obtained for the study
(details removed for blind peer review). Participants
were informed about the study and provided written
consent to participate.

Participants completed a survey that included
sociodemographic  characteristics,  biochemical
parameters, a food consumption frequency
questionnaire (FFQ) (portion sizes included), and a
24-hour food consumption record, all administered
through face-to-face interviews (Soykan, 2007). All
participants answered all questions. The biochemical
parameters were obtained from routine tests
requested by the hospital cardiologist, which were
included in the patient's medical records. The FFQ
data and 24-hour food consumption records were
analyzed.

Blood pressure, triglyceride, HDL-cholesterol, LDL-
cholesterol, and fasting blood glucose measurements
were examined to observe differences based on
participants' adherence to the Mediterranean diet.
Participants' food consumption was determined using
their responses to the FFQ and 24-hour food
consumption records, analyzed for energy and
nutrient intake using BeBiS software. The
Mediterranean ~ Diet  Score  (MedDietScore),
developed by Panagiotakos et al., was used to
determine adherence levels (Panagiotakos et al.,
2006). The 11 components of the Mediterranean diet
(unrefined grains, fruits, vegetables, potatoes,
legumes, olive oil, fish, meat, chicken, whole milk



products, and alcohol) were scored between 0 and 5.
Higher consumption of unrefined grains, potatoes,
fruits, vegetables, legumes, olive oil, fish, and alcohol
was scored higher, while higher consumption of meat,
chicken, and whole milk products was scored lower.
The total score range was 0 to 55, with 0 indicating
minimum adherence and 55 indicating maximum
adherence.

Statistical analysis

Data were evaluated using the Statistical Package for
the Social Sciences (SPSS) 16.0 software.
Quantitative variables were expressed as mean (X),
standard deviation (SD), and minimum and
maximum values, while qualitative variables were
presented as number (n) and percentage (%). The
Kolmogorov-Smirnov test was used to assess normal
distribution. The Independent Samples T-test
compared two independent groups with normal
distribution, and the Mann-Whitney U test compared
two independent groups with non-normal
distribution. One-way ANOVA evaluated differences
among three or more independent groups with normal
distribution, and the Kruskal-Wallis test evaluated
differences among three or more groups with non-
normal distribution. The Pearson Correlation Test
examined relationships between two numerical
variables with at least one normally distributed
variable, and the Spearman Correlation Test was used

for non-normally distributed variables. A p-value of
<0.05 was considered statistically significant.
Ethical considerations

Before the study, ethics committee approval was
acquired from the Hamidiye Scientific Research
Ethics Committee (Approval Number: 2022/14/8,
Date: 12.05.2022).

RESULTS

The age and BMI distribution of individuals by gender
is shown in Table 1. 30 women (45.5%) and 36 men
(54.5%) between the ages of 30 and 70 participated in
the research. The average age for men and women is
56.3+9.2 and 58.5+9.8 years, respectively. The age
distribution of the two groups is similar to each other.
Considering the measurements recorded in female
individuals, BMI values were found to be 32.1+5.0
kg/m?* and 29.1+4.8 kg/m? in male individuals.
Looking at the Mediterranean diet scores, the mean
value was found to be 32.6 + 4.7 in female
participants and 32.4 + 6.5 in male participants. The
mean values of both groups were similar to each
other. When Mediterranean diet scores were
classified as poor, moderate, and high fit, the number
of moderately fit individuals was higher among both
male and female participants (60.0% and 55.6%,
respectively). No significant difference was found
between the two genders (Table 1).

Table 1. General characteristics of individuals by gender.

Female (n=30) Male (n=36) Total (n=66)
x+SD x+SD X£SD
Min-Max Min-Max Min-Max
56.3£9.2 58.5£9.8 57.549.5
Age 38-69 35-70 35-70
p=0.29°
32.1+5.0 29.1+4.8 30.5+5.1
BMI (kg/m?) 24.3-46.1 18.5-42.5 18.5-46.1
p=0.02°
32.6+4.7 32.4+6.5 32.5+5.7
Mediterranean diet score 23.0-39.0 20.0-48.0 20.0-48.0
p=0.88°
n % n % n %
Mediterranean diet score classification
Poor adherence (25 and under) 2 6.7 4 11.1 6 9.1
Moderate adherence (26-35) 18 60.0 20 55.6 38 57.6
High adherence (36 and above) 10 333 12 333 22 333
p=0.87¢

aMann Whitney U Test; "Independent samples T-test; “Fischer’s Exact Test

BMI: Body Mass Index

The energy and nutrient intake of participants was
examined based on their adherence levels to the diet.
Individuals with low adherence had an energy intake
0f2549.3+601.0 kcal, those with moderate adherence
had an energy intake of 2020.1+£735.9 kcal, and
individuals with high adherence had an energy intake

of 1862.84429.5 kcal. The differences between the
groups were statistically significant (p<0.05). Further
analysis revealed that the differences were primarily
observed between the low adherence and moderate
adherence groups, as well as between the low
adherence and high adherence groups (Table 2).



Table 2. Evaluation of energy and nutrient intake according to Mediterranean diet scores of individuals.

Mediterranean Diet Score Classification
Poor adherence Moderate a dlI::l fel:lce Total
(n=6) adherence (n=38) (n=22) P
X+SD X+SD X+SD x+ SD
Min-Max Min-Max Min-Max Min-Max
Energy 2549.3+601.0 2020.1+£735.9 1862.8+429.5 | 0.039bF 2015.8+655.6
1885-3260 1032-4064 1238-2963 1032-4064
Protein (g) 94.15+31.7 73.0+£30.8 63.3£24.4 | 0.051° 71.7£29.7
65-155 33-187 27-119 27-187
Protein (%) 15.0+2.4 14.9+3.4 13.7£3.3 | 0.358 14.5£3.3
12-17 9-23 8-20 8-23
Fat (g) 107.6£19.7 91.9+40.7 88.2+24.4 | 0.200° 92.1+34.6
79-138 36-203 41-140 36-203
Fat (%) 38.5+6.7 40.0+7.6 42.8£10.3 | 0.374* 40.8+8.5
26-44 21-56 24-68 21-68
Carbs (g) 284.0+£115.0 220.8+84.4 200.0£69.6 | 0.148° 219.6+84.6
191-506 108-464 60-407 60-506
o 44 .84+8.3 45.1+£8.6 43.5£9.7 | 0.792? 44.6+£8.9
Carbs (%) 31-57 28-70 19-59 19-70
. 21.9+7.2 21.3+13.3 18,3£7,6 | 0.599° 20.3£11.2
Polyunsaturated fatty acid 1331 4-58 6-36 4.58
. 43,5+12,6 34.4+15.2 37.1+13.9 | 0.169° 36.1+14.6
Monounsaturated fatty acid 31-65 9-77 18-82 9-82
. 35.5+6.4 29.6+14.9 27.2+11.4 | 0.131° 29.5+13.3
Saturated fatty acids 27.44 874 7-64 774
Cholesterol 247.6£111.6 299.6+£201.6 244.35+144.2 | 0.714° 276.4x177.7
115-399 23-876 0-484 0-876
Fiber 23.3+5.6 22.3+6.9 28.4+11.6 | 0.067° 24.4+9.0
16-29 7-40 13-58 7-58
Sodium 5320.6£1775.8 3914.5+1472.7 | 4496.61£2028.7 | 0.223" | 4326.4+1731.7
3614-7862 947-7196 1652-10400 947-10400
Potassium 2414.8+474.2 2467.2+750.8 2857.6£847.3 | 0.146* | 2592.6+778.5
1902-3089 982-3872 1810-4809 982-4809
Calcium 679.1+£208.6 675.3+£240.0 739.3£297.9 | 0.816° 697.0+£256.4
304-942 275-1296 415-1714 275-1714
Magnesium 280.3+74.3 292.3+139.6 312.2+105.7 | 0.493° 297.8+123.5
194-365 109-726 130-508 109-726

20One Way ANOVA; "Kruskal-Wallis Test

"The significance is between the groups showing poor adherence-high adherence and poor adherence-moderate adherence

(Mann Whitney U Test).

The biochemical parameters of the participants
according to the Mediterranean diet scores were
presented in Table 3. When the recorded values were
examined, a statistically significant difference was
observed between LDL cholesterol and triglyceride
levels among the biochemical parameters according
to the Mediterranean diet scores (p=0.006 and
p=0.02, respectively). No significant difference was
found in other parameters.

Looking at the groups with significant differences
among the values with significant differences, a
significant difference was found between the groups
with moderate and those with high adherence in terms
of LDL cholesterol, and between the groups with poor

adherence and those with high adherence in terms of
triglyceride (p=0.004 and p=0.02, respectively)
(Table 3).

The correlation coefficients between the blood
parameters of the participants according to the
Mediterranean diet scores were presented in Table 4.
According to the data obtained, a moderately positive
correlation was found between the Mediterranean diet
score and systolic blood pressure (= 0.313; p=0.01).
A moderately negative correlation was found in LDL
cholesterol values, and a weak negative correlation
was found in triglyceride values (r=-0.320, p= 0.009,
and r= -0.255, p= 0.039, respectively).



Table 3. Evaluation of biochemical parameters according to Mediterranean diet scores of individuals.

Mediterranean Diet Score Classification
Moderate .
Poor (and=h6e)rence adherence ngh( Ia::lzl;;’ence Total
(n=38) P
x+SD x+SD x+SD x+SD
Min-Max Min-Max Min-Max Min-Max

Systolic blood pressure 125.7£6.3 133.2+£20.5 144.9+£23.7 0.06° 136.4+£21.5
120-135 98-178 94-188 94-188
Diastolic blood pressure 75.8+7.6 81.4+13.1 83.9+15.7 0.442 81.7+13.7
68-87 37-103 55-130 37-130
40.5+£7.2 45.4+13.3 4449 4 0.75% 44.5£11.6
HDL Cholesterol 28.2-47 27.7-96.1 26.9-60 26.9-96.1
121.1+£36.4 128.9+40.9 93.7+£36.5 0.0062f 116.5+41.9
LDL Cholesterol 79-177 48-204 30.6-172 30.6-204
Triglyceride 272.9+112.6 188.6+80.9 162+86.4 0.0221 f 187.4+89.5
118-429 69-420 40-355 40-429
Fasting blood glucose 127.7+£35.7 117.44£29.3 122.7+£37.5 0.76° 120.1+£32.5
84-178 81-216 90-262 81-262

20One Way ANOVA; "Kruskal-Wallis Test
The significance is between the groups showing moderate adherence and those with high adherence (Hochberg Test).
T¥The significance is between the groups showing poor adherence and those with high adherence.

Table 4. Correlation of individuals' Mediterranean diet scores and biochemical parameters.

Systolic Diastolic Fasting . .
HDL LDL . . Mediterranean diet
blood blood Cholesterol|Cholesterol Triglyceride blood score
pressure | pressure glucose
Systolic blood b1.000|  b0.662"| 0210  ®-0.220 b.0.092 %0140 v0.313"
pressure
Diastolic blood ®1.000[  0.222|  -0.022 b.0.170 %0.023 %0.113
pressure
HDL Cholesterol °1.000 50.048 b.0.373" .0.171 50.222
LDL Cholesterol ©1.000 30.205 ©.0.032 2.0.320™
Triglyceride b1.000 50.342™ 2.0.255"
Fasting blood b1.000 5.0.011
glucose
Mediterranean diet 51.000
score
aPearson Correlation Test; "Spearman Correlation Test
"p<0.05
*p<0.01
DISCUSSION A study investigating the relationship between

Cardiovascular diseases are among the leading causes
of death in the world. This prevalence may be
attributed to various CVD risk factors, including

different dietary models and CHD risk classified diets
into the "Semi-Western model," the "Sugar-Fast Food
Model," and the "Semi-Mediterranean Model." The

smoking, hypertension, unhealthy  nutrition, study found a significant difference in CHD risk
insufficient physical activity, and inadequate between the “Semi-Western model” and the “Sugar-
prevention  strategies. The American Heart Fast Food model,” with both increasing CHD risk in
Association/American  College of Cardiology both men and women. Conversely, the "Semi-

(AHA/ACC) underscores that adopting a healthy
lifestyle is the most effective way to prevent heart
disecase (Arnett et al., 2019). Some studies have
demonstrated the positive effects of the
Mediterranean diet on CVD risk factors; however,
there is a lack of comprehensive studies examining its
effects specifically on individuals with coronary heart
disease (CHD) (Martinez-Gonzalez et al., 2020).

Mediterranean model" was associated with a reduced
risk of CHD (Gholizadeh, Ayremlou, & Nouri
Saeidlou, 2020). This aligns with findings from
Martinez-Gonzalez et al. (2020), who demonstrated
that adherence to the Mediterranean diet is linked
with a lower incidence of cardiovascular events. '3

In a study conducted in Turkey, adherence to the
Mediterranean diet was examined in 900 healthy
individuals over 5.5 years, revealing an inverse



relationship between Mediterranean diet adherence
and CVD risk (Hoscan, Yigit, & Miderrisoglu,
2015). Similarly, Estruch et al. (2018) reported that
adherence to the Mediterranean diet was associated
with a reduced risk of cardiovascular events in a large
cohort (Estruch et al., 2018).

In our study, which focused on individuals with CHD,
the mean Mediterranean diet score was 32.5 + 5.7,
indicating moderate adherence (Table 1).

The observed energy intake in our study was 2015.8
+ 655.6 kcal per day and it has been observed that
energy intake decreases as compliance with the
Mediterranean  diet increases. Despite these
differences, there was no significant variation in fiber,
saturated fat, monounsaturated fat, polyunsaturated
fat, calcium, magnesium, sodium, and potassium
intakes. According to the Nutrition Guide of Turkey
(TUBER), recommended macronutrient distributions
are 45-65% carbohydrates, 20-35% fat, and 10-20%
protein (TUBER, 2022). Our study found that
carbohydrate and protein intakes were close to
recommended limits, but fat intake, especially among
female participants, was relatively high.

The American Heart Association recommends a
sodium intake below 2400 mg and a potassium intake
above 4.7 grams for individuals with CVD (Giiler,
Fedai, & Demirbag, 2021). Our findings indicate that
participants' average sodium intake was 4326.4 +
1731.7 mg, and potassium intake was 2592.6 + 778.5,
both  significantly  deviating  from  these
recommendations. This highlights a potential area for
improvement in dietary adherence among the
participants.

High cholesterol levels significantly increase the
CVD risk (Karr, 2017). Our study corroborates
findings from Sacks et al. (2022), which suggest that
dietary fat impacts cardiovascular risk factors (Sacks,
2022). Participants with high Mediterranean diet
scores exhibited lower LDL-cholesterol and
triglyceride levels, consistent with Estruch et al.
(2018), which demonstrated that Mediterranean diet
adherence positively affects lipid profiles (Estruch,
2018).

Unexpectedly, In our study, it was observed that as
adherence to the Mediterranecan diet increased,
systolic blood pressure also increased (Table 3 and
table 4). This finding contrasts with the general trend
in the literature, where the Mediterranean diet is
commonly associated with beneficial effects on heart
health and a reduction in blood pressure. For instance,
a study by Estruch et al. (2013) demonstrated the
positive effects of the Mediterranean diet on
cardiovascular disease and hypertension. Similarly,
Martinez-Gonzalez et al. (2019) noted that adherence
to the Mediterranean diet improved cardiovascular
health and regulated blood pressure.

However, some studies have reported different
findings. Cross-sectional studies, in particular, may
struggle to reflect the varying effects of the diet
among individuals. Such studies should consider

other factors, such as genetic predispositions, existing
health conditions, medication use, and lifestyle
variables (Trichopoulou et al., 2009). Therefore, the
difficulty in establishing causal relationships in cross-
sectional studies can complicate the accurate
interpretation of the diet's effects on blood pressure.
Moreover, some research suggests that the
Mediterranean diet may increase blood pressure in
individuals sensitive to high sodium intake (Panza et
al., 2017). This could be linked to the high
consumption of olive oil and unprocessed foods in the
diet, although individual metabolic responses and
existing health conditions can shape this relationship
differently.

In conclusion, the findings of our study suggest that
further research is needed to more deeply investigate
the relationship between adherence to the
Mediterranean diet and systolic blood pressure.
Specifically, more data is needed to explore the long-
term effects of the diet and how individual factors
influence this relationship. Future research should
comprehensively examine the interactions between
diet and blood pressure while considering various
genetic, biochemical, and lifestyle factors.

The Mediterranean diet has been shown to reduce
blood pressure, LDL cholesterol, and triglyceride
levels while increasing HDL cholesterol (Gholizadeh,
Ayremlou, & Nouri Saeidlou, 2020). It has been
reported that a 2-point increase in the Mediterranean
diet score is associated with a 33% decrease in deaths
related to CVD (Trichopoulou et al., 2003). Studies
have provided evidence that high adherence to the
Mediterranean diet may help reduce inflammation,
which plays a role in the development of
atherosclerosis and CVD (Giugliano et al., 2006 &
Mena et al., 2009). The PREDIMED study further
supports these findings, showing that a Mediterranean
diet improves blood pressure, insulin sensitivity, and
lipid profiles (Ros et al., 2014).

In our study, LDL-cholesterol and triglyceride levels
were significantly lower among those with high
Mediterranean diet scores. The lower LDL-
cholesterol levels in individuals with poor adherence
compared to those with moderate adherence could be
attributed to the small number of poor adherents,
suggesting that results may differ with a larger sample
size. We observed a moderately negative correlation
between the Mediterranean diet and LDL-cholesterol,
and a weak negative correlation with triglycerides
(Table 4). High fasting blood glucose and triglyceride
levels were also noted, consistent with the view that
elevated blood sugar and triglyceride levels increase
CVD risk (Mente et al., 2021).

In our study, the sample included both newly
diagnosed and long-term patients, which may have
influenced the distribution of adherence levels to the
Mediterranean diet. Specifically, the number of
participants with high adherence was higher, while
those with low adherence were fewer. This uneven
distribution could be a result of patients with longer



disease duration being more accustomed to following
dietary recommendations. Future studies with more
balanced distributions of adherence levels might
provide a clearer understanding of the relationship
between diet adherence and cardiovascular health
outcomes.

This study has several limitations. Data were
collected from a single center, and the cross-sectional
design prevents causal inferences. Multicenter studies
with larger populations are needed to validate these
findings and explore the long-term effects of
Mediterranean diet adherence.

CONCLUSION

This study highlights the potential benefits of
adhering to the Mediterranean diet for individuals
with coronary heart disease (CHD). Our findings
suggest that moderate adherence to this diet improves
lipid profiles, particularly by lowering LDL
cholesterol and triglyceride levels. However, the
observed increase in systolic blood pressure among
high adherents points to the need for further
investigation into the underlying factors influencing
this outcome.

Despite the limitations of a single-center, cross-
sectional design, this study offers valuable insights
into dietary patterns of CHD patients and their
associations with key blood parameters. It
underscores the importance of dietary interventions in
managing cardiovascular risk factors. Health
professionals should incorporate Mediterranean diet
recommendations into clinical practice. Public health
policies can further promote this diet through
awareness campaigns, healthy school and workplace
nutrition programs, and economic incentives such as
subsidies for Mediterrancan diet-friendly foods.
These efforts, particularly those aimed at increasing
access to healthy foods, could significantly contribute
to reducing the global burden of cardiovascular
diseases. Future studies should explore the long-term
effects of Mediterranean diet adherence and address
the factors contributing to the observed rise in systolic
blood pressure, on the other hand, large-scale and
multicentered trials will enhance the generalizability
of these findings and offer more specific guidance for
health professionals.
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Abstract

Objective: This study aimed to compare the clinical effects of propofol-sevoflurane (PS), midazolam-sevoflurane (MS), and
medetomidine-ketamine-sevoflurane (MKS) anesthesia protocols in rabbits and to propose a safe and controlled alternative
inhalation anesthesia technique using the endotracheal intubation method. Materials and Methods: The study was
conducted on 30 white New Zealand rabbits (5 females and 5 males randomly selected per group) divided into three groups.
In the PS group, propofol 7 mg/kg IV was administered; in the MS group, midazolam 0.3 mg/kg IM; and in the MKS group,
medetomidine 0.3 mg/kg IM followed by ketamine 30 mg/kg IM. Subsequently, all groups received sevoflurane at 4% with
500 ml/kg/min oxygen. In all groups, anesthesia induction time, chewing reflex time (extubation time), righting reflex time,
heart rate, respiratory rate, body temperature, and peripheral arterial hemoglobin saturation were determined. Results:
During anesthesia, decreases in heart rate and body temperature were observed in all groups. Respiratory rate decreased
during the first 30 minutes of anesthesia but increased again after the 45th minute. Conclusion: For both clinical and
experimental procedures in rabbits, the propofol-sevoflurane combination is considered appropriate for less painful and
short-term interventions, while the medetomidine-ketamine-sevoflurane combination is recommended for highly painful and
long-term procedures.

Keywords: Rabbit, Anesthesia, Propofol, Midazolam, Sevoflurane.

Tavsanlarda Propofol-Sevofluran, Midazolam-Sevofluran ve Medetomidin-Ketamin-

Sevofluran Anestezisinin Klinik Etkilerinin Karsilastirilmasi
Oz
Amag: Bu ¢aligmanin amaci, tavsanlarda propofol-sevofluran (PS), midazolam-sevofluran (MS) ve medetomidin-ketamin-
sevofluran (MKS) anestezi protokollerinin tavsanlardaki klinik etkilerini karsilagtirmak ve tavsanlarda endotrakeal
entiibasyon teknigi ile giivenli ve kontrollii alternatif inhalasyon anestezisi teknigi onermektir. Gereg¢ ve Yontem: Calisma,
her bir grupta rastgele segilen 5'i disi, 5'i erkek 10 adet beyaz renkli Yeni Zelanda 1rki 30 adet tavsanda 3 grupta yapildi. PS
grubunda propofol 7 mg/kg IV, MS grubunda midazolam 0.3 mg/kg IM, MKS grubunda medetomidin 0.3 mg/kg IM ve
ketamin 30 mg/kg IM uygulandi. Takiben tiim gruplarda tavsanlara sevofluran %4 olarak 500 ml/kg/dk oksijen ile uygulandi.
Biitiin gruplarda; anestezi indiiksiyon siiresi, ¢igneme refleksi zamani (ekstiibasyon zamani), dogrulma refleksi zamant,
dakikadaki kalp atim sayis1, solunum sayisi, viicut 1s1s1 ve periferik arteriyel hemoglobin satiirasyonu belirlendi. Bulgular:
Calismadaki tiim gruplarda olusan anestezi siiresince kalp atim sayis1 ve viicut 1s1sinda diisiisler gézlendi. Solunum sayisinda
anestezinin ilk 30 dakikasinda diisiisler gozlendi. Ancak, 45. dakikadan sonra tekrar yiikseldi. Sonug: Tavsanlarda yapilacak
olan gerek deneysel gerekse klinik cerrahi uygulamalarda; az agrili ve kisa siireli girisimlerde propofol-sevofluran
kombinasyonunun; c¢ok agrili ve uzun siireli girisimlerde ise medetomidin-ketamin-sevofluran kombinasyonunun
kullanilmasinin uygun olacagi kanaatine varildi.
Anahtar Kelimeler: Tavsan, Anestezi, Propofol, Midazolam, Sevofluran.
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INTRODUCTION

Rabbits are among the most suitable animal models
for pharmacology, toxicology, surgery, and genetic
research due to their advantageous characteristics,
including docility, ease of handling, straightforward
care and feeding requirements, and large ear veins
(Cruz et al., 2010). Despite the availability of
numerous safe anesthetic options for clinical
procedures in rabbits, their mortality and morbidity
rates remain higher compared to cats and dogs. This
can be attributed primarily to species-specific
physiological traits that render rabbits prone to
respiratory  depression, their small anatomical
structures, the narrow margin between anesthetic and
toxic doses, and their sensitivity to stress during the
preoperative period (Borkowski & Karas, 1999).
While low-complication anesthesia protocols are
commonly used for research purposes, clinical cases
in rabbits are often associated with a high incidence
of anesthesia-related complications and mortality.
Contributing factors to this elevated mortality rate
include the frequent use of short-term general
anesthesia in scientific studies, the lack of species-
specific anesthesia protocols, clinicians’ limited
familiarity with rabbits, and the poor health condition
of rabbits presenting to clinics (Hall et al., 2001; Kim
et al., 2004).

Both injectable and inhalation anesthetic methods are
utilized for rabbits. While inhalation anesthetics are
commonly used as the sole anesthetic in smaller
guinea pigs, injectable agents are often combined
with inhalation anesthesia in rabbits and larger guinea
pigs. In rabbits, short-term general anesthesia can be
safely administered with injectable anesthetic drugs,
either alone or in combination with sedatives,
tranquilizers, and analgesics. Anesthetic
combinations, particularly xylazine/ketamine, were
widely used in the past. However, research has
demonstrated that these combinations often lack
adequate analgesic properties for major surgical
procedures and frequently cause significant
hypotension, increasing the risk of mortality.
Therefore, in cases where a combination of injectable
anesthetic drugs and sedatives is necessary, each
selected drug must fulfill one of the balanced
anesthesia criteria: narcosis, analgesia, or muscle
relaxation (Hall et al., 2001; Henke et al., 2005).
This study aims to compare the clinical effects of
three anesthesia protocols: propofol-sevoflurane,
midazolam-sevoflurane, and medetomidine-
ketamine-sevoflurane in rabbits, and to recommend a
safe and controlled alternative inhalation anesthesia
technique using the endotracheal intubation.

MATERIALS AND METHODS

Study group

In this study, 30 New Zealand White rabbits (15
females and 15 males), aged 1-3 years and weighing
1.5-3 kg, were randomly divided into three groups,
10 each containing five females and five males.

Procedures

In the Propofol-Sevoflurane (PS) group, rabbits
received propofol (Propofol 1% Fresenius, Fresenius
Kabi, Germany) at 7 mg/kg intravenously,
administered as half the dose rapidly and the
remainder over 30 seconds, followed by sevoflurane
(Sevoflurane, Baxter, Tiirkiye) at 4% with an oxygen
flow rate of 500 ml/kg/min. In the Midazolam-
Sevoflurane (MS) group, rabbits were administered
midazolam (Demizolam, Delta Select GmbH,
Germany) intramuscularly at 0.3 mg/kg, followed by
sevoflurane at the same concentration and oxygen
flow rate. In the Medetomidine-Ketamine-
Sevoflurane (MKS) group, medetomidine (Domitor,
Pfizer, Germany) at 0.3 mgkg was given
intramuscularly, followed by ketamine (Alfamine,
Alfasan, Nederland) at 30 mg/kg three minutes later,
and then sevoflurane as described for the other
groups. In all groups, anesthesia was maintained for
30 minutes using an anesthesia machine (TMS, Maxi
2200, Tiirkiye) with a size 2.5 cuffed endotracheal
tube and a Magill-type non-rebreathing circuit. The
rabbits were disconnected from the device at the end
of the 30 minutes.

Monitoring

In all groups, various parameters were evaluated to
assess the effects of the anesthesia protocols. These
included the anesthesia induction time, defined as the
time from sevoflurane application until the rabbit lay
on its side; the time to loss of response to pain and
reflex tests; the chewing reflex time (extubating time),
which measured the time from the cessation of
sevoflurane until chewing movements resumed after
30 minutes of inhalation anesthesia; and the righting
reflex time, representing the time required for the
rabbit, placed on its back after discontinuation of
sevoflurane, to stand on all four legs. The quality of
anesthesia induction, surgical anesthesia, analgesia and
emergence from anesthesia were subjectively
evaluated by modified criteria from a previous study by
Allweiler et al. (2010) with scores assigned as excellent
(3 points), good (2 points), or poor (1 point) (Table 1).
Pain and reflex tests—such as pricking, needle pricks,
and pinching with toothed hemostatic forceps—were
applied to the pinna and interdigital regions of the fore
and hind legs every 10 minutes during the 30-minute
anesthesia period and at 15, 30, 60, and 90 minutes
after anesthesia to assess surgical anesthesia quality
and duration. Intubation quality was similarly scored
based on the number of attempts and time taken (<2
attempts and <2 minutes for good, <4 attempts and <5
minutes for mediocre, >4 attempts and >5 minutes for
poor), using modified criteria from Allweiler et al.
(2010). The number of attempts determined the
intubation ease and whether direct visualization via an
laryngoscope was required.

To evaluate the cardiopulmonary effects of the
anesthetic combinations, cardiopulmonary parameters
and body temperature were recorded before anesthesia,



every 10 minutes during the 30-minute anesthesia
period, and at 15-, 30-, 60-, and 90-minute post-
anesthesia. Heart rate was measured with a
stethoscope, while the respiratory rate was determined
by observing costo-abdominal movements and body
temperature with a thermometer, and peripheral arterial
hemoglobin oxygen saturation (SpO:) was recorded
using a pulse oximeter (G9000F, Cardel) with probe
placed on the shaved tail root. Additional physiological
changes and complications such as apnea, apneustic
breathing, salivation, anorexia, and laryngospasm were
also documented during the trials and up to 24 hours
afterward.

Statistical analysis

The data were presented as mean + standard deviation
(MeantSD).  For  analyzing  cardiopulmonary
parameters and body temperature, two-way analysis of
variance (Two-Way ANOVA) was employed for
intragroup (repeated measures) comparisons. In
contrast, one-way analysis of variance (One-Way

ANOVA) was used for intergroup comparisons at the
same time points. The nonparametric Mann-Whitney U
test was also applied to evaluate clinical anesthesia
parameters. A p-value of <0.05 was considered
statistically significant. Statistical analyses were
conducted using the Minitab v.11.0 software.

Ethical considerations

The study was conducted with the approval of the
Erciyes University Animal Experiments Local Ethics
Committee (Date: 15.02.2017, Approval No: 17/019).

RESULTS

The anesthetic combinations of propofol-sevoflurane
(Group I, PS), midazolam-sevoflurane (Group II,
MS), and medetomidine-ketamine-sevoflurane
(Group III, MKS), administered at the specified
doses, were all effective in producing safe general
anesthesia. The protocols provided relatively good
muscle relaxation and analgesia without causing any
mortality.

Table 1. Evaluation criteria for the quality of anesthesia induction, the quality of surgical anesthesia and
analgesia, the quality of emergence, and ease of intubation.

Excellent=3 points |

Good=2 points |

Poor=1 points

Induction Quality

He quickly came to sternal
position or lay on his side.

No excitation.

Good muscle relaxation.

No response to pain and reflex
tests.

Induction prolonged.
Mild excitation.

Attempts to get up after lying on the side.
Poor muscle relaxation.
Mild response to pain and reflex tests.

Induction is too long.

Marked excitation.

Did not lie on the side.

Weak muscle relaxation.
Vocalized.

Marked response to pain tests.

Quality of Surgical Anesthesia and Analgesia

No response to pain and reflex
stimuli.

Light response to pain and reflex stimuli. | Clear response to pain stimuli.
Slight head movement. Clear movements entire the body.
Slight foot movement. Chewing movements are present.
The jaw tone is not completely lost.

Quality of Waking Up

Recovery of the righting reflex is

Able to walk with slight ataxia. walking.

Mild excitation.

Recovery of the righting reflex is slow.
fast. Ataxia is evident when standing and slow.

Recovery of the righting reflex is very

Unable to stand.

Struggling and flailing on the ground are
significant and prolonged.

Marked excitation.

Ease/Comfort of Intubation

<2 attempts, time < 2 minutes |

<4 attempts, time < 5 minutes |

> 4 attempts, time > 5 minutes

The cardiopulmonary effects of Groups I, II and III
are detailed in Table 2, while the clinical anesthesia
effects are summarized in Table 3. Heart rate showed
statistically significant decreases (p<<0.05) compared
to the initial value at all sampling times following
anesthesia induction in all groups. When comparing
heart rates between groups, Group III exhibited
statistically significantly lower values (p<0.05) than
Groups I and II across all sampling times.

In terms of respiratory rate, statistically significant
decreases (p<0.05) were observed during the
anesthesia period (10, 20, and 30 minutes) compared

to the initial value in all groups. After the rabbits were
disconnected from the anesthesia device, respiratory
rate increased significantly (p<0.05) in all groups at
subsequent  sampling times. Between-group
comparisons revealed that Group I1I had significantly
lower respiratory rates (p<0.05) than Groups I and II
at all sampling times. Additionally, while respiratory
rates in Groups I and II exceeded their respective
initial values at 60, 90, and 120 minutes, the
respiratory rate in Group III remained below the
initial value at these time points.




In all groups, statistically significant decreases in
body temperature (p<0.05) were observed during the
first 60 minutes of anesthesia compared to the initial
values. However, body temperature increased after
the 60th minute in all groups (p<0.05), though it
remained lower than the initial values. Between-
group comparisons showed that Group I exhibited
statistically significantly lower body temperature
values (p<0.05) than the other groups at the 10th,
20th, 30th, and 45th minutes. Despite increases in
body temperature at the 60th, 90th, and 120th minutes
in all groups, it remained below the initial (control)
values, and the differences in body temperature
between the groups at these later time points were
statistically insignificant.

Peripheral arterial hemoglobin oxygen saturation
(SpO:2) showed a statistically significant increase
(p<0.05) compared to the initial values during the
anesthesia period across all groups. After oxygen
administration ceased and the rabbits were
disconnected from the anesthesia device, SpO: values
decreased in all groups compared to the initial values.
At the 120th minute, SpO: in Groups I and II
remained slightly below the initial value, while in
Group III, it was higher than the initial (control)
value. Group III exhibited significantly lower SpO:
values (p<0.05) in between-group comparisons than
the other groups, particularly at the 20th, 30th, 45th,
and 60th minutes. However, the SpO: of Group III
increased after the 45th minute, returning to levels
comparable to the initial value by the 120th minute..

Table 2. Mean values of heart rate, respiratory rate, body temperature, pulse oximetry measurements and
surgical anesthesia/analgesia quality of the groups (MeantSD).

| Control | 10.min | 20.min | 30.min | 45.min' | 60.min*> [ 90. min}
Heart Rate (/min)
Group I 310.3+15.7%% | 279.9+32.1%0 | 267.9429.6%° | 262.0+31.9%Y | 231.1425.4%¢ | 231.0+19.8%¢ | 217.1+29.7%¢
Group 1T 308.8+18.9%% | 262.7+38.3%P | 252.7+38.4%b¢ | 244.2441.5%b¢ | 233.7+29.2%b¢| 229.6+38.3%0¢| 221.4+49.6%°
Group III | 299.5+11.8%* | 200.2+13.6%° | 193.1+15.2%b¢ | 187.7413.6%%°| 178.7421.3¥¢ | 174.3+19.5%¢ | 168.1+17.3%¢
Respiratory Rate (/min)
Group I 68.4+19.8%% | 37.6+7.4*° 38.0+7.4%0 39.4+6.8*0 60.4£22.8% | 84.0£22.4%* | 96.0£18.7 *¢
Group II 73.1£10.2%% | 38.0+7.4%b | 35.248.2%P 33.6+7.6*° 51.6+£19.4%¢ | 74.0£19.1 ¥4 | 82.4+17.1w~d
Group III | 68.2+11.3% | 27.2414.9%° | 23.2+11.4% | 23.6£10.4%° | 48.0+12.1%¢ | 56.8410.8%% | 64.4423.9 ¥
Body Temperature (°C)
Group I 39.840.2*2 38.3+0.4*P | 38.0£0.5%% | 37.6£0.5%¢ 37.4£0.6 ¢ 37.740.9%¢ | 38.240.5%P
Group II 39.840.2%% | 38.7+0.6%° | 38.240.4Y° 37.940.6¥¢ | 37.740.8¢ | 37.7+0.6%¢ | 38.14£0.9 xb
Group III 39.740.3 %2 39.0£0.7¥b | 38.940.7¥%b¢ | 38,8+0.7¥bc | 38.310.8%¢ 38,3£0.8*° | 38.240.9*¢
Peripheral Arterial Hemoglobin Oxygen Saturation (Sp02) (%)
Group I 96.9£1.5%2 98.6+0.5*b 98.6+0.7 % 98.6+0.7*Y | 97.7+1.1%%® | 97.3+1.4% | 97341 8%
Group II 9524242 | 98.241.1%% | 983+0.7% | 98.6+1.0%° | 96.1+3.0%%® | 94.943.4%4 | 94.343.2%4
Group III 94.8£1.6%2 97.9+1.4%% | 96.243.6%% | 96.044.6%® | 90.444.1¥¢ | 92.842.0%% | 95.7+1.8¥®
Surgical Anesthesia/Analgesia Quality*
Group I - 2.3040.5% | 2.10+0.3%® | 1.90+0.3*P 1.90+0.3*b 1.504£0.5%¢ | 1.10+0.3*4
Group I1 - 2.20+0.4* 2.10£0.3*2 1.9£0.3*2 1.9£0.3*2 1.40+0.5%0 | 1.10£0.3%be
Group II1 - 2.90+0.3¥* 2.90+£0.3%2 2.90+0.3¥% | 2.70+0.5%° | 2.30+0.7¥b 1.4£0.5%¢

The difference between means with different letters in the same row (a,b,c,d) and column (x,y) is statistically significant (p<0.05).

Group I: Propofol-Sevoflurane (PS), Group 1I: Midazolam-Sevoflurane (MS), Group I1I: Medetomidine-Ketamine-Sevoflurane (MKS).
' The 15", 230" and * 60" minute after 30 minutes of sevoflurane application.
" Evaluated according to the criteria in Table 1.

Surgical anesthesia and analgesia quality were
significantly better (p<0.05) in Group III compared to
Groups I and II. Still, no statistically significant
differences were observed at the 90th and 120th
minutes. Within-group comparisons showed a
statistically ~ significant decline in  surgical
anesthesia/analgesia quality over time in all groups.
Group I had the shortest time for anesthesia induction,
followed by Groups III and II, with statistically
significant  differences  (p<0.05).  Regarding
anesthesia induction quality, Group II was
significantly weak (p<0.05). Similarly, Group II
showed significantly weaker (p<0.05) intubation ease
than Groups I and I11.

Chewing reflex onset (extubation) time was
significantly earlier (p<0.05) in Group I compared to
the other groups. The righting reflex duration was
considerably longer (p<0.05) in Group III than in
Groups I and II. Arousal quality was significantly
weaker (p<0.05) in Group III compared to the other
groups. The mucous membrane color remained
normal in all rabbits, with no signs of cyanosis
observed during anesthesia. Furthermore, no
significant complications occurred during or after
anesthesia induction, such as apnea or apneustic
breathing. No mortality or complications were
observed during the 24-h post-anesthesia observation
period.



Table 3. Mean clinical anesthesia evaluation parameters values for the groups (MeantSD).

Parameter Group I Group II Group IIT

Anesthesia induction time (min) 1.5£0.45% 4.06+0.83Y 2.81+£0.40~
Anesthesia sedation/induction quality 2.240.52% 1.50+0.52¥ 2.70£0.48*
Ease of intubation 2.10+0.56* 1.10+£0.31Y 2.70£0.48*
Chewing reflex onset time (Extubating time) (min) 38,70+3.12*% 52.40+13.48 % 65.20£20.64Y
Righting reflex time (min) 41.40+4.43% 51.80+9.38* 119.90£15.617
Awakening quality 2.90+0.31* 2.60+0.51* 1.30+£0.48 ¥

DISCUSSION anesthesia-induced stress in rabbits. The increases in

Safe and effective rabbit anesthesia is crucial in
experimental studies and clinical applications.
Inhalation anesthesia is considered the safest method
for achieving balanced and controlled anesthesia,
particularly in long-term procedures. Injectable
induction agents play a critical role by facilitating
endotracheal intubation through easy mouth opening
and suppressing the pharyngolaryngeal reflex
(Alexander & Clark, 1980). In this study, all
anesthetic combinations provided sufficient muscle
relaxation and suppression of the pharyngolaryngeal
reflex, enabling successful endotracheal intubation.
Sevoflurane, a widely recognized anesthetic agent for
rabbits, has been reported as safe at concentrations of
3.7% to 4% (Takeda et al., 2000; Taoda et al., 2000;
Weinstein et al., 2000). Consistent with the literature,
sevoflurane was administered at 4% in this study and
was found to be a safe and effective anesthetic agent.
Heart rate showed significant decreases in all groups
following the induction of anesthesia. It has been
reported  that  propofol,  midazolam, and
medetomidine cause decreases in heart rate (Cruz et
al., 2010; Henke et al., 2005; Kilic, 2004; Mazaheri-
Khameneh et al., 2012; Rézanska, 2009). Conversely,
sevoflurane and ketamine have been reported to
increase heart rate due to their sympathomimetic
effects (Mutoh et al., 2001; Sanford & Colby, 1980).
Consistent with the literature, the observed decrease
in heart rate across all groups in this study was
attributed to the dominant depressive effects of
propofol, midazolam, and medetomidine on the heart.
When comparing groups, Group III exhibited
significantly lower heart rate values than Groups I
and II after anesthesia induction. The notably lower
heart rate in Group III is in line with previous
literature (Grint & Murison, 2008; Henke et al., 2005;
Roézanska, 2009) and was associated with the
dominant parasympathetic effects of medetomidine
on the cardiovascular system.

Respiratory rate showed statistically significant
decreases in all groups during the anesthesia period
compared to baseline values, while increases were
observed during the sampling times after the rabbits
were disconnected from the anesthesia device.
Similar to findings in the literature (Kati et al., 2003),
these decreases were attributed to the depressive
effects of sevoflurane on the respiratory system and
the impact of catecholamines released in response to

respiratory rate were associated with partial
hypoxemia compensation, where stimulation of the
respiratory center in the central nervous system led to
rapid, shallow, and irregular breathing patterns (Hall
et al., 2001). In comparisons between groups, Group
III exhibited significantly lower respiratory rates at all
sampling times than the other groups. This lower
respiratory rate in Group III was attributed to
medetomidine’s pronounced respiratory depressant
effects (Erol et al., 2021; Kilic, 2004; Kim et al.,
2004).

General anesthesia disrupts thermoregulation in the
central nervous system by inhibiting vasoconstriction
and decreasing body temperature (Hall et al., 2001;
Wenger, 2012). Studies on general anesthesia in
rabbits have reported reductions in body temperature,
attributed to impaired thermoregulation, decreased
muscle activity, and reduced metabolism during
anesthesia (Amarpal et al., 2014; Purohit et al., 2008).
Consistent with the literature, the present study
observed decreases in body temperature in all groups
during the first 60 minutes of anesthesia, followed by
increases after the 60th minute. However, body
temperature remained below baseline values.
Between-group comparisons revealed that Group 1
had significantly lower body temperatures than the
other groups. This was attributed to propofol-induced
respiratory  depression, which can lead to
hypotension, hypoxemia, hypercapnia, bradycardia,
respiratory acidosis, and lipemia, all of which
contribute to hypothermia (Brammer et al., 1993;
Fujii et al., 1999; Mama et al., 1995).

Peripheral arterial hemoglobin oxygen saturation
(Sp02) increased during the anesthesia period.
However, after the rabbits were disconnected from
the anesthesia device, SpO: values decreased across
all groups. This observation aligns with the literature
(Hall et al, 2001), which indicates that the
administration of pure oxygen via the anesthesia
device leads to increased peripheral arterial
hemoglobin oxygen saturation, while its cessation
results in a subsequent decrease. Comparisons
between groups revealed that SpO: levels in Group III
were lower than in the other groups. This was
attributed to the depressive effects of medetomidine
on the respiratory system.

In order to evaluate the quality of surgical anesthesia
and analgesia, no surgical procedures were



performed; instead, anesthesia depth and analgesia
quality were assessed based on responses to reflex
tests and pain stimuli. The results indicated that
Group III demonstrated better anesthesia and
analgesia quality than Groups I and II. Propofol is a
short-acting, potent hypnotic agent with weak
analgesic properties (Henke et al., 2005; Kilic, 2004;
Orr et al., 2005). When used at high doses (1-2
mg/kg), midazolam provides excellent muscle
relaxation and sedative-hypnotic effects in rabbits
(Suckow et al., 2011). In this study, a 0.3 mg/kg
midazolam dose was used. Studies on medetomidine
and ketamine combinations in various animal species
have demonstrated effective surgical anesthesia and
analgesia quality (Grint & Murison, 2008; Késtner et
al., 2006; Kim et al., 2004). The preference for a low
dose of midazolam and the insufficient effects of
propofol, consistent with findings in the literature,
support the observed results.

The anesthesia sedation/induction duration was
observed to be shortest in Group I, followed by Group
I and then II. However, regarding quality, the
groups were ranked from best to weakest, with Group
M1, 1, and II being the weakest. Propofol, known for
its high lipid solubility and rapid onset of action, is a
hypnotic agent that induces anesthesia quickly
(Allweiler et al, 2010; Campos et al., 2016).
Consistent with the literature, Group I showed the
shortest induction duration. When both the
sedation/induction duration and quality were
considered, the significantly lower performance of
Group II was attributed to insufficient muscle
relaxation at the midazolam dose (0.3 mg/kg) used in
this study.

In comparisons of chewing reflex onset time
(extubation time) and righting reflex duration
between groups, the shortest times were observed in
Group I, followed by Group II and then IIIL
Parameters such as chewing reflex onset time,
extubation time, and righting reflex duration are
considered indicators of good recovery quality in
rabbit anesthesia when these durations are shorter
(Henke et al., 2005; Wenger, 2012). Regarding
recovery quality, the best performance was observed
in Group I, followed by Group II, and then III. These
findings are consistent with those reported in the
literature.

CONCLUSION

None of the anesthesia combinations caused severe
complications or mortality. However, relative
advantages were identified among the combinations.
It was observed that midazolam alone, at the specified
doses, was not suitable for achieving smooth and easy
intubation. In this context, for both clinical and
experimental procedures in rabbits, the propofol-
sevoflurane combination is recommended for less
painful and short-term interventions. In contrast, the
medetomidine-ketamine-sevoflurane combination is

more appropriate for more painful and long-term
procedures.
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ABSTRACT

Objective: This study aims to examine the effects of climate change on anxiety levels and quality of life among pregnant
women. Materials and Methods: This descriptive and relational study was conducted with 313 pregnant women who
voluntarily agreed to participate and met the inclusion criteria. The study population included pregnant women over 18 who
applied to a university hospital. Data were collected using a Pregnancy Diagnosis Form, Climate Change Anxiety Scale
(CCAS), and Quality of Life Pregnancy Scale (QLPS). In addition to descriptive statistics, independent groups t test, one-way
ANOVA, Pearson correlation analysis and simple linear regression analysis were used to evaluate the data. Results: The
average age of the 313 pregnant women who participated in the study was 28, with 45% having a university degree or higher
and 71.9% not working. It was observed that as the education level of the participants increased, their climate change anxiety
scores also increased. A statistically significant and positive correlation was found between the CCAS and the QLPS (p<0.05).
Conclusion: There was a significant relationship between pregnant women’s their views on climate change and quality of life
during pregnancy. It was found that as climate change anxiety increased, so did the quality of life. Midwives and all other
healthcare professionals working in the field should be aware of the effects of climate change on pregnant women, children,
and women and develop solutions to raise awareness in society.

Keywords: Climate Change, Pregnancy, Anxiety, Quality of Life.

Iklim Degisikliklerinin Gebelerde Kaygi ve Yasam Kalitesi Uzerine Etkileri
(07
Amag: Bu arastirmanin amaci, iklim degisikliklerinin gebelerdeki kaygi diizeyi ve yasam kalitesi iizerindeki etkilerini
incelemektir. Gere¢ ve Yontem: Tanimlayict ve iligkisel nitelikteki bu ¢aligmanin evrenini, bir iiniversite hastanesine
bagvuran 18 yas ve iizeri gebe kadinlar olugturmustur. Arastirmanin 6rneklemi, ¢alismaya katilmay1 goniillii olarak kabul
eden ve dahil edilme kriterlerini saglayan 313 gebe kadindan olusmaktadir. Veriler, Gebe Tamlama Formu, Iklim Degisikligi
Kaygi Olcegi (IDKO) ve Gebelikte Yasam Kalitesi Olcegi (GYKO) kullamlarak toplanmistir. Verilerin degerlendirilmesinde
tanimlayici istatistiklerin yani sira, bagimsiz gruplarda t testi, tek yonlii ANOVA, Pearson korelasyon analizi ve basit
dogrusal regresyon analizi kullanilmistir. Bulgular: Arastirmaya katilan 313 gebenin yas ortalamasi 28 olup, %45’inin
tiniversite ve iizeri mezun oldugu, %71.9’unun herhangi bir iste caliymadigi belirlenmistir. Gebenin egitim diizeyinin artmas1
ile iklim degisikligi kayg1 diizeyi puanlarmin arttigi goézlemlenmistir. IDKO ile GYKO arasinda istatistiksel olarak anlamli
ve pozitif bir iligki bulunmustur (p<0.05). Sonug¢: Gebe kadinlarin iklim degisikligine iligkin goriisleri ile gebelikteki yasam
kalitesi arasinda anlamli bir iligki bulunmustur. Arastirmaya katilan gebelerde iklim degisikligi kaygisi arttikca yasam
kalitesinin de arttig1 sonucuna ulagilmigtir. Sahada aktif gorev alan ebeler ve diger saglik profesyonellerinin, toplumu
bilinglendirebilmek adina iklim degisikliginin gebeler, cocuklar ve kadinlar iizerindeki etkilerini bilmeleri ve ¢6ziim yollari
gelistirmeleri onemlidir.
Anahtar Kelimeler: iklim Degisikligi, Gebelik, Kaygi, Yasam Kalitesi.
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INTRODUCTION

Climate change refers to long-term alterations in the
average weather conditions, directly or indirectly
influenced by human activities (Hacisalihoglu &
Balci, 2023; Oztiirk & Dénmez, 2023). Humanity has
been facing the effects of climate change for many
years. The acceleration of industrialization,
technological advancements, population growth,
deforestation, urbanization, and environmental
pollution have all contributed to the problem of global
climate change. Due to the influence of geographical
factors, the temperature distribution is not uniform
across the Earth's surface (Cegen & Giiveng, 2022).
Furthermore, one of the primary causes of climate
change is the increased concentration of greenhouse
gases in the atmosphere as a result of the burning of
fossil fuels by humans (Hacisalihoglu & Balei, 2023;
WHO, 2024; UNEP, 2024). Over time, the effects of
global warming and climate change negatively
impact the health and lives of many living beings on
Earth, particularly humans (Cegen & Giiveng, 2022).
The World Health Organization (WHO, 2024)
defines climate change as a significant global issue
that severely threatens human health and life. Climate
change, which leads to profound long-term effects,
has begun to manifest its impacts noticeably today
(Hacisalihoglu & Balci, 2023). Global warming and
climate change constitute a fundamental threat
affecting the lives of all living beings on Earth,
particularly human health and the future of the planet
(Cegen & Giiveng, 2022). Furthermore, climate
change exerts comprehensive impacts on both natural
and human systems, including the physical
environment, social and economic conditions, and the
functioning of healthcare systems (WHO, 2024).
Climate change predominantly affects pregnant
women, children, people with low incomes, the
elderly, migrants, and individuals with chronic
illnesses. Global warming and climate change can
lead to outbreaks of infectious diseases, respiratory
disorders, cardiovascular conditions, maternal and
infant mortality, and psychological illnesses (CDC,
2024). A review of the literature reveals that Borroni
et al. (2022), through their meta-analysis,
demonstrated that increased air pollution heightens
the risk of anxiety and depression. Similarly,
Schwartz et al. (2022) and Reyes et al. (2021)
reported a negative relationship between climate
change anxiety and mental health (Borroni et al.,
2022; Reyes et al., 2021; Schwartz et al., 2022).
Pregnancy, being a critical phase in a woman's life,
can itself be a source of anxiety. Additionally, another
meta-analysis study indicated that elevated air
temperatures increase the risk of preterm birth
(Chersich et al., 2020). The literature further suggests
that pregnant women have insufficient awareness of
climate change and needs to be improved (Edis, 2024;
Kaya et al., 2024; Toptas Acar & Gergek Oter, 2024).
The literature indicates “that climate change leads to
stress and anxiety in pregnant women, increasing the

risk of pregnancy complications such as
preeclampsia, gestational diabetes, and intrauterine
growth restriction. Consequently, it contributes to
adverse pregnancy outcomes, including low birth
weight, spontaneous miscarriage, fetal complications,
and preterm birth (Bilgi¢ & Demir, 2024; Chersich et
al., 2020; Gok & Ertem, 2022; Ha, 2022; Kaya et al.,
2024). Studies have demonstrated that these
conditions create stress and anxiety in women,
negatively impacting the quality of life of pregnant
individuals. In this context, this study aims to
examine the effects of climate change on anxiety
levels and quality of life among pregnant women.
Research Questions:
e Does climate change affect the anxiety
levels of pregnant women?
e Does climate change have an impact on the
quality of life of pregnant women?
e Is there a relationship between climate
change anxiety and quality of life in
pregnant women?

MATERIALS AND METHODS
Type and purpose of the study
This study was conducted using a descriptive and
relational study. The study aimed to examine the
effects of climate change on anxiety levels and
quality of life among pregnant women.
Population and sample of the study
The study population consisted of pregnant women
who applied to Samsun Ondokuz Mayis University
Health Practice and Research Center between
November 2024 and January 2025. The sample
included 313 pregnant women who voluntarily
agreed to participate and met the inclusion criteria.
Inclusion criteria:

e Being 18 years of age or older,
Being literate,
Being able to speak and understand Turkish,
Having no mental disabilities,
Voluntarily agreeing to participate in the
study.
Data collection tools
The "Pregnancy Identification Form", "Climate
Change Anxiety Scale", and "Quality of Life in
Pregnancy Scale" were used as data collection tools
in this study.
Pregnancy ldentification Form
This form, prepared by the researchers, includes the
socio-demographic characteristics (age, education,
employment status) of women and their husbands and
pregnancy-related information (gestational age,
number of pregnancies, planned pregnancy status,
etc.). (Celik,2021; Kaya et al., 2024).
Climate Change Anxiety Scale (CCAS)
This scale was developed by Stewart in 2021, and
Ozbay and Alci conducted its Turkish validity and
reliability study in the same year. The scale is
unidimensional and consists of 10 items. The total



score is obtained by summing the points from each
item, and higher scores indicate more significant
climate change anxiety. The Cronbach's Alpha
coefficient of the scale is 0.98, and in this study, it
was found to be 0.92.

Quality of Life in Pregnancy Scale (QLPS)

The Quality of Life in Pregnancy Scale was
developed by Vachkova et al. in 2013. Its Turkish
validity and reliability study was conducted by Ayan
in 2022. The scale, which is in a five-point Likert
format, consists of 9 items. The total score obtained
by summing up the scores from all items ranges
between 9 and 45. According to the total score: 9-18
points: Excellent, 19-27 points: Very good, 28-36
points: Good, 37-45 points: Not very good (Ayan,
2022). The Cronbach's Alpha coefficients of the scale
by trimester are as follows: 1. Trimester: 0=0.628, 2.
Trimester: 0=0.727, 3. Trimester: 0=0.698. In this
study, the Cronbach's Alpha coefficient was 0.83.
Data collection

The researcher administered the data collection tools
used in the study face-to-face in a suitable
environment where the participants could express
themselves, and the process lasted approximately 10-
15 minutes.

Data analysis

Data was analyzed using SPSS (Statistical Package
for Social Sciences) for Windows 25.0 software. To
determine the normality of the data, skewness and
kurtosis values were examined (+1, -1). For normally
distributed data, parametric tests such as independent
samples t-test and One-Way ANOVA were used. To
examine the relationship between variables, Pearson
Correlation analysis was conducted. A simple linear
regression analysis was applied to determine the
predictive power. A 95% confidence interval and a
significance level of p<0.05 were set for all statistical
tests.

Ethical considerations

The study's ethical approval was obtained from the
Ondokuz Mayis University Social and Human
Sciences Research Ethics Committee (Decision No:
832). Institutional permission was granted by the
Ondokuz Mayis University Rectorate Health Practice
and Research Center Directorate (E-15374210-044-
2400236414). The participants were informed that the
data collected would be used solely for scientific
purposes, that the data would remain anonymous, and
that they could withdraw from the study at any time.
Verbal consent was obtained from the participants.
The study adhered to the principles of the Helsinki
Declaration throughout the research process.”

RESULTS

The average age of pregnant women participating in
the study was found to be 28.7+5.89. A comparison of
the CCAS and QLPS according to Sociodemographic

and some obstetric characteristics of pregnant women
is presented in Table 1.

According to the study results, 45% of the pregnant
women and 48.9% of their husbands were found to
have wuniversity or higher education. It was
determined that 71.9% of the pregnant women were
not working, 93% had social security, 64.5% had
income equal to their expenses, and 91.7% were
living in nuclear families. Additionally, 72.8% of the
pregnant women were in the third trimester, 36.7%
were experiencing their first pregnancy, 68.7% had
no history of abortion, and 55.6% had at least one
living child (Table 1).

A statistically significant difference was found
between the average scores of the CCAS and the
sociodemographic  characteristics of pregnant
women, including their education level, their spouse's
education level, employment status, social security
status, income, family type, pregnancy number, and
number of living children (p<0.05).

Pregnant women whose education level and their
husbands' education level were university or higher
had higher average scores on the CCAS compared to
others. Employed individuals, those with social
security, and those living in nuclear families had
higher average scores on the CCAS than unemployed
individuals, those without social security, and those
living in extended families. Pregnant women with
income lower than their expenses had lower average
scores on the CCAS compared to others. Those
experiencing their first pregnancy and those without
living children had higher average scores on the
CCAS compared to others (Table 1).

A statistically significant difference was found
between the average scores of the QLPS and the
sociodemographic characteristics of the pregnant
women, including their education level, employment
status, social security status, income, family type,
gestational week, abortion status, and number of
living children (p<0.05).

Accordingly, pregnant women with a university or
higher education level had higher average scores on
the QLPS than others. Those whose husbands had a
university or higher education level had higher
average scores than those with only primary school
education. Employed individuals, those with social
security, and those living in nuclear families had
higher average scores than unemployed individuals,
those without social security, and those living in
extended families. Pregnant women whose income
was less than their expenses had lower average scores
on the QLPS.

Women in the first trimester had higher average
scores compared to those in the third trimester, those
who had had an abortion had higher scores compared
to those who had not, and those without living
children had higher scores compared to those with
living children (Table 1).



Table 1. Comparison of the average scores of the CCAS and the QLPS Based on the sociodemographic and

some obstetric characteristics of pregnant women (n=313).

CCAS QLPS
Variables n % Test Test
Mean + SD Statistics Mean + 5D Statistics
lsjzl}rll(l)iliy(]) 43| 138 19.60+4.61 20.55+5.50
. ~ F=100.539 F=35.432
Educlatw“ g‘)gh School 129 | 412 23.54+4.48 p=0.000 21.23+4.20 p=0.000
e University and (1-2;1-3;2-3) (1-3;2-3)
ty 141 | 45.0 30.0545.35 250044 14
above (3)
Is’iféi%) 53| 169  21.56£5.16 (1) 22.73+4.13
Husbands (1o — F=60.885 F=4.468
Education (z)g 107| 342 23.29+4.94 (2) p=0.000 23.83+5.22 p=0.012
Level T mc— (1-3;2-3) (1-3)
niversity an 153 | 489 29.2945.66 (3) 25.18+5.43
above (3)
Employment | Yes 88| 28.1 30.61+5.40 t=9.283 25.60+4.20 t=6.481
Status No 225| 719 24.10+5.64 p=0.000 21.89+4.67 p=0.000
Social Available 291 | 93.0 26.32+6.25 t=4.055 23.17+4.79 t=3.233
Security Not available 2| 70 20.81+4.27 p=0.000 19.77+4.33 p=0.001
g‘;oemn:ez 89| 285 22.82+5.21 (1) 21.32+4.82
Income L F=20.277 F=8.137
come 202| 64.5 26.84+5.98 (2) p=0.000 23.44+4.56 p=0.000
Status Expenses (1-2;1-3) (1-2;1-3)
Income > 2| 70| 30.18£7.95 (3) 24.86+5.75
Expenses
Nuclear _
. Family 287| 91.7 26.24+6.24 2,877 23.14+4.81 t=2.539
Family Type 15 i ended p=0.004 p=0.012
. 26| 83 22.57+5.94 : 20.65+4.53
Family
(115; Trimester 40| 1238 26.65:6.15 26.90+5.53
Pregnancy | 2nd Trimester 45| 144 26.1146.68 F=0.347 25241583 |  F=9.476
Week 2 p=0.707 p=0.000
ér;l Trimester 228 | 72.8 25.77+6.25 23.39+4.80 (1-3)
(11s; Pregnancy 115| 36.7|  27.14+5.89 (1) 23.56+4.56
Numb f | 2nd Pregnanc F=5.659 F=2.258
umber o ghancy 91| 29.1 26.23+6.28 (2) p=0.004 23.02+5.01 p=0.106
Pregnancies | (2) (1-3)
ér;l Pregnancy | 107] 342|  2438+6.43 (3) 22.19+4.90
Abortion No 215| 68.7 26.20+5.99 =1.119 23.49+4.98 =3.168
Yes 98| 313 25.34+6.88 p=0.264 25.46+5.39 p=0.002
Livine Child No 139 | 44.4 27.17+6.07 =3.172 23.58+4.80 =2.140
1vin 1
8 Yes 174 | 55.6 24.94+6.30 p=0.002 22.41+4.81 p=0.033

hearing that climate change affects human health
(p<0.05). Pregnant women who view climate change
as a problem and have heard that it affects human
health have higher average scores on both the CCAS
and the QLPS compared to others (Table 2).

The comparison of the average scores of the CCAS
and the QLPS based on pregnant women's views on
climate change is shown in Table 2. A statistically
significant difference was found between the average
CCAS scores and the QLPS concerning the
perception of climate change as a problem and



Table 2. Comparison of the mean scores of the the CCAS the QLPS according to the opinions of pregnant
women about climate change (n=313).

CCAS QLPS
Variables n % Test Test
Mean + SD Statistics Mean  SD Statistics
Do you think climate change | yes 266 | 85.0 26.97+5.94 =7.538 23.5344.52 | (=5.441
poses a problem today or in _ _
the future? No 471 15.0 20.06=4.79 p=0.000 19.55+5.17 | p=0.000
Have you heard that climate | Y©S 202| 64.5 28.26+5.88 t=10.173 24.57+4.25 t=9.091
change affects human health? | N 1111 355 21.70+4.58 p=0.000 19.95+4.38 p=0.000

The relationship between the mean scores of the CCAS
and the QLPS is shown in Table 3. A statistically
significant and positive relationship was found between

the mean scores of the CCAS and the QLPS (p<0.05).
Accordingly, as the mean scores of the CCAS increase,
the mean scores of the QLPS also increase (Table 3).

Table 3. The relationship between the mean scores of the CCAS and the QLPS.

Pregnancy Quality of Life Scale

T

0.686™

Climate Change Anxiety Scale

p

0.000

** Correlation is significant at the 0.01 level (2-tailed).

Table 4 presents the results of the simple linear
regression analysis performed to determine the effect
of climate anxiety on pregnant women's quality of life
scores. Upon examining the table, it is observed that
the climate anxiety score has a significant positive
effect on the quality of life score of pregnant women

(p=0.000). According to this result, 47% of the
quality of life score is explained by climate anxiety.
A 1l-unit increase in climate anxiety leads to a 0.538-
unit increase in pregnant women's quality of life
scores (Table 4).

Table 4: Regression analysis findings on the predictive power of climate anxiety on the quality of life scores

of pregnant women

t p

Climate anxiety 0.538

16.63 0.000

R?=0.47 F=275.983 p=0.000

DISCUSSION

This study aimed to investigate the effects of climate
change on anxiety levels and quality of life in pregnant
women. The findings of the study are discussed in the
existing literature.

According to the results of the study, when examining
the sociodemographic characteristics of the
participants, it was observed that the majority of the
pregnant women had a university degree or higher,
lived in a nuclear family structure, had a balanced
income and expenditure situation, and were
experiencing their first pregnancy. This finding
indicates that the participants were highly educated,
economically stable, and mostly in their first
pregnancy.

This study examined the relationship between
education level and climate change anxiety levels. It
was found that pregnant women whose education level
and their husbands' education level were university
graduates or higher had higher average scores on the
CCAS compared to other pregnant women. This
finding suggests that higher education might enhance

an individual's awareness and sensitivity toward
climate change, leading to increased anxiety.
Additionally, pregnant women who were employed
had higher average scores on the CCAS compared to
those who were unemployed. This finding could be
attributed to the higher exposure to environmental
discussions and potential job-related concerns
regarding climate change. Pregnant women with
income exceeding their expenses also exhibited higher
anxiety scores. This finding could indicate that
economic stability, while beneficial in some areas,
may heighten concerns about the future, especially
climate change. Furthermore, pregnant women living
in nuclear families had higher scores compared to
those living in extended families. This finding might
reflect different social dynamics and the support
systems available in different family structures, with
nuclear families potentially facing more isolation or
increased responsibility, thus influencing their anxiety
levels. Kaya et al. (2024) conducted a study with 1126
pregnant women. They found that providing climate
change education increased the awareness of climate



change among pregnant women. As a result, they
experienced more anxiety (Kaya et al., 2024). This
result confirms that climate change education can
elevate awareness and anxiety. Several studies have
shown a positive relationship between climate change
anxiety and education level (Bilgic & Demir, 2024;
Borroni et al., 2022; Davoud & Abazari, 2020; Kaya
et al., 2024). These findings support the results of the
current study. The increase in an individual's
awareness and education level, along with age, may
contribute to higher anxiety levels. As individuals
become more educated, their understanding of climate
change and its potential impacts grows, leading to a
heightened sense of concern. Moreover, as age
increases, so does the sense of responsibility towards
future generations, which may amplify anxiety levels.
In this study, when the relationship between the
number of pregnancies, the number of living children,
and climate change anxiety levels was compared, it
was found that the mean scores on the CCAS were
higher in pregnant women experiencing their first
pregnancy and those without living children compared
to others. The higher anxiety levels observed in
women experiencing their first pregnancy might be
explained by the unknown situations related to
pregnancy and the hormonal changes associated with
it. Similarly, the increased anxiety levels in women
without living children could be attributed to the
uncertainty and anxieties related to the prospect of
having a child. This finding suggests that anxiety
levels may be higher in pregnant women due to the
various factors associated with pregnancy. On the
other hand, no statistically significant difference was
found between the mean scores of the CCAS and
abortion status or pregnancy week. This situation
indicates that no definitive conclusion can be drawn
about whether abortion experiences or pregnancy
week affect anxiety levels. Toptas Acar and Gergek
Oter (2024), in their study investigating climate
change awareness in pregnant women, stated that the
awareness of pregnant women regarding climate
change was not at a sufficient level (Toptas Acar &
Gergek Oter, 2024). Another study conducted by Edis
in 2024 examined the thoughts of pregnant women
about the effects of climate change on maternal and
child health. It revealed that pregnant women’s
awareness of climate change was insufficient (Edis,
2024). These results suggest that pregnant women lack
adequate awareness of climate change.

In this study, the relationship between education level
and quality of life during pregnancy was compared,
and it was observed that pregnant women whose
education level and their spouses' education level were
university or higher had higher mean scores on the
QLPS compared to those whose education level or
their spouses' education level was primary or
secondary school. Similarly, pregnant women who
were employed, those with social security, those
whose income exceeded their expenses, and those
living in nuclear families had higher mean scores on

the QLPS compared to their counterparts in different
social and economic situations. These findings suggest
that higher education levels and improved social
conditions positively influence the quality of life
during pregnancy.

A review of the literature indicates that studies by
Borroni et al. (2022) and Davoud & Abazari (2020)
reported that an increase in education level raises
anxiety, which negatively affects the quality of life
(Borroni et al., 2022; Davoud & Abazari, 2020).
However, the findings of this study suggest a positive
relationship between education level and quality of
life, which contrasts with some of the existing
literature.

Looking at the literature on climate change, studies by
Toptas Acar & Gergek Oter (2024) and Edis (2024)
reported that pregnant women's awareness of climate
change was insufficient, while studies by Kaya et al.
(2024) and Bilgi¢c & Demir (2024) found that climate
change education increased awareness and reduced
anxiety among women (Bilgi¢ & Demir, 2024; Edis,
2024; Kaya et al., 2024; Toptas Acar & Gergek Oter,
2024). These findings suggest that increasing
education levels and improving social conditions
positively impact the quality of life during pregnancy.
The development of awareness as education levels
rise, the support factor created by the education levels
of spouses, the improvement of social conditions, and
the enhancement of coping skills are considered
important factors in explaining the findings of this
study.

In the study, when the relationship between obstetric
characteristics of pregnant women and quality of life
during pregnancy was compared, it was found that
women with a history of abortion had higher average
scores on the QLPS compared to those without an
abortion history. This may be related to the increased
awareness of the women, the strengthening of social
support factors, and the development of various coping
mechanisms. When the average scores on the QLPS
were examined according to gestational week, it was
found that the scores of women in the third trimester
were lower. This finding may be linked to the impact
of air pollution, a result of climate change, on the
respiratory system, leading to sleep problems and
negatively affecting quality of life (Chersich et al.,
2020). Polo-Kantola et al. (2017) indicated in their
study that as pregnancy progresses, sleep quality
declines, and anxiety symptoms seen in the third
trimester are associated with sleep problems (Polo-
Kantola et al., 2017). Other studies in the literature
have shown that as pregnant women’s awareness of
climate change increases, they experience more
anxiety and encounter sleep problems. As their
education and knowledge levels increase, their
expectations rise. Consequently, mental health is
negatively affected, impacting the quality of life
(Bilgi¢&Demir, 2024; Borroni et al., 2022; Chersich
et al., 2020; Davoud&Abazari, 2020; Kaya et al.,
2024; Polo-Kantola et al., 2017; Reyes et al., 2021;



Schwartz et al., 2022). These findings support the
results of this research. It is thought that the quality of
life of pregnant women is affected by their place of
residence and exposure to climate change
consequences (residing near industrial areas), along
with sleep problems, increased stress, and anxiety as
pregnancy progresses.

The study shows that the average QLPS scores varied
according to pregnant women's views on climate
change. Most participants believed that climate change
would pose a problem in the future, and more than half
reported hearing that it affects human health. Pregnant
women who viewed climate change as a problem and
who had heard that it affects human health had higher
average scores on both the CCAS and the QLPS
compared to others. These findings suggest that
environmental awareness and anxiety levels are
significant factors affecting quality of life. In
particular, as pregnant women's awareness of climate
change increases, both their anxiety levels and quality
of life are observed to be higher. This finding suggests
that factors such as higher education level, social
support, and coping strategies likely contribute to the
development of these abilities among pregnant
women.

The study found a statistically significant positive
relationship between the CCAS scores and the QLPS.
As a result, as the average scores on the CCAS
increase, the average scores on the QLPS also
increase. When the literature is examined, studies
show that the anxiety of pregnant women increases as
their level of education increases, and accordingly,
they experience negative psychological processes and
their quality of life is affected (Borroni et al., 2022;
Davoud&Abazari, 2020; Kaya et al., 2024; Reyes et
al., 2021; Schwartz et al., 2022). In a simple linear
regression analysis conducted to determine the effect
of climate anxiety on pregnant women's quality of life
scores, an increase in climate anxiety levels was found
to cause an increase in the quality of life scores. This
finding suggests that as the educational level and
awareness of pregnant women increase, they develop
more effective coping strategies, and the increase in
social support and social status, along with the
development of various measures, help them cope with
climate change anxiety and improve their quality of
life.

Limitations of the Study

One of the study's limitations is that it was conducted
with pregnant women who visited the Health
Application and Research Center of Ondokuz Mayis
University in Samsun during a specific period. This
limitation may restrict the generalizability of the
findings, as studies conducted only on pregnant
women from a specific geographical area and time
frame may not provide conclusive results for a broader
population. Furthermore, limiting the study to a single
health center means that the perspectives of pregnant
women with different access to healthcare services and

varying health conditions are not reflected. Future
studies could address this limitation using more
extensive and diverse samples from different
geographical regions and healthcare centers.

CONCLUSION AND RECOMMENDATIONS
According to the results of the study, it was found that
pregnant women have a low level of climate change
anxiety, and factors such as education level,
employment status, income level, and family type
affect climate change anxiety. Pregnant women whose
education level and their husbands' education level are
university graduates or higher had higher levels of
climate change anxiety compared to other groups.
Employed pregnant women, those with social security,
those whose income is higher than their expenses, and
those living in nuclear families were found to have
higher climate change anxiety levels than others.
When examining obstetric characteristics, pregnant
women experiencing their first pregnancy or those
who do not have living children were found to have
higher levels of climate change anxiety compared to
others. It was determined that pregnant women in the
first trimester had higher quality-of-life scores than
those in the second and third trimesters. It was
concluded that as climate change anxiety increased
among pregnant women, their quality of life also
increased.

Although climate change affects all people, pregnant
women are “one of the most vulnerable groups to its
negative consequences. Pregnant women should be
supported through prenatal education programs that
enhance their awareness and help them learn about the
impacts of climate change on maternal and infant
health and coping mechanisms. More studies are
needed to raise awareness about climate change across
society. In this regard, climate change should be
included in the elementary, high school, and university
curricula and educational program contents should be
developed accordingly to increase awareness. All
healthcare professionals, especially midwives and
midwifery students who are actively involved in the
field, should be knowledgeable about the effects of
climate change on pregnant women, children, and
women and should be able to develop solutions and
raise public awareness. Academic midwives should
research climate change's effects on pregnant women
and other vulnerable groups and plan training and
interventions to increase women's awareness of
climate change. By doing so, it is believed that the
adverse effects of climate change on women,
maternal-infant health, and children's health can be
reduced, contributing to developing a healthy societal
structure.
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ABSTRACT

Objective: In this study, it was aimed to determine the effect of boron added to the drinking water of rats on serum boron
levels, calcium, magnesium and phosphorus concentrations and the changes that may occur in hematological parameters.
Materials and Methods: A total of 12 250-350 g Wistar Albino male rats, 6 in the control group and 6 in the experimental
group, were used in the study. The rats were fed ad libitum and 2 mg/day/rat/25 ml borax decahydrate (Sigma) was added
to the drinking water. At the end of 14 days, the rats were decapitated. Serum boron analysis by ICP-OES was performed
according to Tokay and Bagdat (2022). In addition; Ca, Mg, P concentrations were determined with a biochemical
analyzer device. Results: When the serum boron levels of the rats were analysed, those in the experimental group were
significantly higher (p:0.0107) than those in the control group. However, there was no effect on haematological
parameters or serum calcium, magnesium and phosphorus levels. Conclusion: As a result of this study, it was determined
that boron given to rats with drinking water had no effect on the minerals examined. However, it was concluded that more
information could be obtained with more comprehensive studies on this subject.

Keywords: Boron, Drinking Water, Rat.

Sicanlarin igme Suyuna Bor Ilavesinin Hematolojik Parametreler ile Serum Bor,
Kalsiyum, Fosfor ve Magnezyum Seviyelerine Etkilerinin Arastirilmasi

0z

Amag: Bu arastirmada; sicanlarin igme suyuna katilan borun, serum bor diizeyleri, kalsiyum, magnezyum ve fosfor
konsantrasyonlarina etkisi ve hematolojik parametrelerde olusturabilecegi degisikliklerin belirlenmesi amaglanmigtir.
Gereg ve Yontem: Arastirmada, 6 adet kontrol, 6 adet deney grubu olmak tizere toplam 12 adet 250-350 gr Wistar Albino
erkek sigan kullanildi. Ad libitum olarak beslenen siganlarin igme suyuna, 2 mg/giin/sican/25 ml boraks dekahidrat
(Sigma) ilave edildi. 14 giiniin sonunda siganlar dekapite edildi. ICP-OES ile serum bor analizi Tokay ve Bagdat'a (2022)
gore yapilmistir. Ayrica; Ca, Mg, P konsantrasyonlari biyokimyasal analizor cihazi ile belirlendi. Bulgular: Siganlarin
serum bor diizeyi incelendiginde deney grubu hayvanlarin seviyesi kontrol grubuna gore anlamli bir sekilde yiiksek
(p:0.0107) bulundu. Ancak, hematolojik parametreler ile serum kalsiyum, magnezyum ve fosfor seviyeleri arasinda
anlamli bir iligki olmadig tespit edildi. Sonu¢: Bu ¢alismanin sonucunda, siganlara igme suyu ile verilen borun, incelenen
minerallerin lizerine etkisinin olmadig: tespit edildi. Ancak, bu konu hakkinda yapilacak daha kapsamli caligmalarla daha
fazla bilgi sahibi olunabilecegi sonucuna varild.

Anahtar Kelimeler: Bor, igme Suyu, Sigan.
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INTRODUCTION

Boron (B), first discovered by the French chemist
Gay-Lussac in 1808, is a semiconductor substance in
group 3A in the periodic table. It is not found alone in
nature and forms many compounds. The compounds
formed with the elements calcium (Ca), magnesium
(Mg) and sodium (Na) are called natural compounds
(Oganov and Solozhenko, 2009). It is thought that the
combination of metal and non-metal properties, as
well as the tendency to bond with oxygen, are the
main reasons for the existence of more than two
hundred derivatives. This diversity has enabled the
usage areas to increase day by day. From past to
present, boron has been utilized in different fields
such as agriculture, cleaning, metallurgy, insulation
and energy, especially in glass and textile industry
(Bilgic, 2024; Halvact et al, 2024). Boron
compounds, which are known to be taken mainly
through food, intake the living body through air,
water and soil, especially in arecas where they are
extracted and processed (Buluttekin, 2008).
Following intake, the substance is converted into
boric acid. Thereafter, it is transported via the
bloodstream (Buluttekin, 2008).

In terms of animal and human biology, boron is a
crucial trace element that is becoming more and more
significant. In the body, digestive, respiratory, skin,
skeletal, brain and immune systems are affected by
boron (Kuru et al., 2019). It has also been reported to
have  immunomodulatory, anti-inflammatory,
antineoplastic, anticoagulant and lipid-lowering
effects. However, the mechanism of its effects on
human and animal biology has not been clearly
established (Kuru et al., 2019).

In recent years, the field of health has seen an
increased focus on boron. There are many studies
evaluating its use as a biomaterial after surgical
operations, its contribution to osteogenesis, its
potential for use in burn, wound treatments and
weight loss, and its antioxidant and antimicrobial
properties (Bitmez ve Balbal, 2024). In addition,
research aiming to utilize boron compounds in the
treatment of diseases such as cancer and Alzheimer's
disease, the treatment of which is still unclear today,
are being carried out (Celebi ve ark., 2024). Boron
deficiency and excess can have metabolic effects in
the body. Especially its effects on hormonal and
mineral metabolism are very important. It can cause
changes in the concentration of many substances that
have important roles in enzyme reactions and cell
membrane functions. In deficiency, research has
shown that the absorption of minerals such as
phosphorus (P), calcium (Ca) and magnesium (Mg) is
reduced. These minerals have been shown to play a
regulatory role in the metabolism of other minerals,
including aluminium (Al), molybdenum (Mo) and
others (Abdik et al., 2019; Yiinlii, 2016).
Considering the usage areas of boron mineral and its
effects on health, the aim of this study was to
determine its level in rats. For this purpose, healthy

rats were given boron to determine the boron levels
in their serum. In addition, when its interaction with
many parameters and minerals was evaluated, it was
aimed to determine its effect on hematological
parameters and serum Ca, P and Mg levels.

MATERIALS AND METHODS

In the study, 12 male, 2-3 months old, male, Wistar
albino rats weighing 250-350 grams were used. The
rats were obtained from Balikesir University
Experimental Animal Production, Care, Application
and Research Centre. Rats were housed in individual
cages. In order to determine the amount of water
consumed per animal more accurately, 12 rats were
housed in a 4-storey system with 3 individual cages on
each floor (12 hours light/12 hours dark, 40%-60%
relative humidity and 20-24 °C ambient temperature)
without any change or restriction (except water)
(Figure 1). Rats were fed ad libitum (using pellet feeds)
and 2 mg/day/rat/25 ml borax decahydrate (Sigma) was
added to the drinking water (Aksoz, 2020;
Environmental Protection Agency (EPA), 2004). Rats
were decapitated at the end of 14 days. Blood samples
were collected in K3EDTA tubes for hematologic
analysis and in biochemical gel tubes for Ca, P and, Mg
analysis. Hematological parameters were analyzed on
hemogram device (HASVET VH3 Veterinary Blood
Count Device) without waiting. Blood was centrifuged
at 4000 rpm for 5 minutes to obtain serum samples.
Serum samples were analyzed on Erba Lachema
Biochemical analyzer XL 200. Boron concentrations
were measured by ICP-OES device.

ICP-OES analysis

Serum boron analysis by ICP-OES was performed
according to Tokay and Bagdat (2022). 0.5 ml serum
samples were placed in Teflon containers. 2.5 ml
HNOs3 and 1 ml H,O; solution were added. The Teflon
containers were placed in a microwave oven set at
150°C T1 temperature for 15 minutes and 190°C T2
temperature for 15 minutes. After degradation, 5 ml of
ultrapure water was added, and dilution was
performed. Following the filtration of the samples
through a 0.45 pm filter, they were introduced into the
ICP-OES apparatus. For each sample, three repeated
measurements were obtained and subsequently
averaged.

Before the samples were fed to the ICP-OES device,
a calibration graph was drawn using 0.1-5 ppm doses
and LOD: 0.979, LOQ: 2.967. (Figure 2).

Statistical analysis

In the study, Kolmogorov-Smirnov test was applied
for normality assumptions and p>0.05 was
determined. Independent t-test, one of the parametric
tests, was applied to determine whether there was a
significant difference between the groups. The data
obtained were analysed using SPSS 25.0 (IBM Corp.,
Armonk, NY, USA). In case of a significant
difference between the groups, post-Hoc test was
used to determine between which groups there was a
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Figure 2. Concentration area plot for the analysis of
boron.

RESULTS

It was determined that the administration of 2
mg/day/rat/25 ml borax decahydrate in the drinking
water of rats for 14 days did not cause any adverse
health effects.

Hematological parameters results are presented in
Table 1. According to Table 1, it was determined that
there was no statistically significant difference
between the control and experimental groups
(p>0.05).

Figure 1. Housing conditions of the animals used in
the study.

Table 1. Results of analysis of hematological parameters of rats.

Experimental Group Control Group U
Mean+SD Median (Min-Max) Mean£SD Median (Min-Max) P
WBC (10"9/L) 13.87+3.87 13.00 (10.33-18.73) 12.3544.51 10.83 (7.8-18.02) 0.801 0.423
LYM# (1079/L) 8.07+2.96 7.96 (4.92-11.49) 7.88+3.99 6.90 (4.2-12.94) 0.480 0.631
MID# (10"9/L) 1.93+0.71 1.66 (1.35-3.28) 1.22+0.44 1.17 (0.79-1.91) 1.925 0.054
GRANH# (1079/L) 3.88+0.88 4.03 (2.39-4.7) 3.24+0.80 3.48 (2.17-4.06) 1.441 0.150
LYM% (%) 0.57+0.07 0.57 (0.46-0.65) 0.61+0.12 0.62 (0.47-0.76) 0.962 0.336
MID% (%) 0.14+0.04 0.14 (0.09-0.2) 0.10+0.03 0.10 (0.07-0.16) 1.761 0.078
GRANY (%) 0.29+0.07 0.26 (0.23-0.41) 0.28+0.10 0.26 (0.18-0.43) 0.480 0.631
NLR 0.53+£0.20 0.43 (0.38-0.88) 0.51+0.28 0.43 (0.23-0.9) 0.480 0.631
PLR 120.18+56.83 104.61 (60.1-223.4) 157.66+98.04 107.40 (79.5-289.3) 0.320 0.749
RBC (10712/L) 8.99+1.26 9.03 (6.86-10.67) 8.67+0.52 8.73 (8.04-9.2) 0.641 0.522
HGB (g/L) 136.33+16.22 139.00 (106-151) 135.00+6.54 136.50 (127-141) 0.482 0.630
HCT 0.50+0.06 0.51 (0.39-0.56) 0.49+0.03 0.49 (0.46-0.52) 0.722 0.470
MCYV (fL) 55.77+1.46 56.40 (52.9-56.7) 56.45+0.90 56.55 (55.3-57.5) 0.484 0.629
MCH (pg) 15.22+0.55 15.45 (14.1-15.5) 15.55+0.23 15.55 (15.2-15.8) 1.309 0.191
MCHC (g/L) 272.83+3.31 273.00 (268-278) 275.67+3.39 276.00 (270-279) 1.532 0.126
RDW-CV (%) 0.16+0.00 0.16 (0.15-0.16) 0.16+0.01 0.16 (0.15-0.17) 1.046 0.295
RDW-SD (fL) 32.03+0.57 32.20 (30.9-32.5) 33.07+1.19 33.05 (31.8-34.7) 1.143 0.253
PLT (10"9/L) 861.00+202.39 897.00 (599-1099) 989.50+258.74 1022.00 (533-1245) 0.961 0.337
MPV (fL) 5.95+0.30 5.90 (5.6-6.4) 5.7240.15 5.70 (5.6-6) 1.398 0.162
PDW-CV (%) 0.13+0.00 0.13 (0.13-0.14) 0.13£0.00 0.13 (0.13-0.13) 0.966 0.334
PDW-SD (fL) 9.38+0.97 9.35 (8.2-10.9) 8.60+0.53 8.45 (8.2-9.6) 1.457 0.145
PCT (%) 5.12£1.07 5.40 (3.4-6.2) 5.65+1.45 5.80 (3-7) 0.722 0.470
P-LCC (10"9/L) 68.83£13.11 69.00 (49-88) 69.67+17.21 74.00 (37-88) 0.486 0.627
P-LCR (%) 0.08+0.02 0.08 (0.06-0.11) 0.07+0.01 0.07 (0.06-0.08) 1.125 0.261

SD: Standart deviation, Min: Minumum, Max: Maximum, WBC: White blood cell, LYM: Lenfosite, MID: Monosite, GRAN: Granulosite,
NLR: Neutrophil lymphocyte ratio, PLR: Platelet-lymphocyte ratio RBC: Red blood cell, HGB: Haemoglobin, HCT: Hematocrit, MCV:
Mean corpuscular volume, MCH: Mean corpuscular hemoglobin, MCHC: Mean corpuscular hemoglobin concentration, RDW-CV: Red
blood cell distribution width, PLT: Platelet count, MPV: Mean platelet volume, PDW: Platelet distribution width, PCT: Procalcitonin, P-
LCR: Platelet large cell ratio, P-LCC: Platelet large cell coefficient

Serum Ca levels

Figure 3 shows mean levels of serum Ca for the
experimental and control groups. The results showed

no obvious
between the experimental

(p:0.7991).

statistically

significant
and control

difference
groups




Serum Mg levels

Figure 4 shows the average levels of serum Mg for
the experimental and control groups. There was not
observed statistically significant difference between
the experimental and control groups (p:0.3137).
Serum P levels

Figure 5 shows the average serum levels of P for the
control and experimental groups. There was not
observed distinction between the experimental and
control groups that was statistically significant.
(p:0.5430).

Serum Boron levels

The mean serum boron levels of the control and
experimental groups are given in Figure 6. A
statistically significant difference was observed
between the control and experimental groups
(p:0.0107).
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Figure 3. Mean Serum Ca Levels.
Values are given as mean+standard error (n=6,
p<0.05).
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Figure 4. Mean Serum Mg Levels.
Values are given as meantstandard error (n=6,
p<0.05).
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Figure S. Mean Serum P Levels.
Values are given as meantstandard error (n=6,
p<0.05).
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Figure 6. Mean serum boron levels.

o Indicates significance according to the control.
Values are given as meantstandard error (n=6,
p<0.05).

DISCUSSION

In this study, the effect of boron-supplemented
drinking water on serum calcium, phosphorus and
magnesium levels in rats was investigated and no
statistically significant difference was found between
the experimental and control groups (p:0.7991 for Ca,
p:0.5430 for P, p:0.3137 for Mg).

These results indicate that boron intake does not
cause a direct change in serum mineral levels. This
may be due to the fact that boron is an element that
may affect the storage and mobilisation processes of
these minerals in bone, rather than having a direct
regulatory role in mineral metabolism (Kurtoglu et
al., 2001).

A statistically significant difference was found
between the experimental group and the control group



(p:0.0107 for B) when the serum boron levels of rats
drinking boron-supplemented water were evaluated.
This finding was due to boron intake.

Hematological and biochemical parameters are
routinely measured in cases such as disease,
metabolic disorders and detection of side effects of
drugs, and changes in the physiological process can
be determined by the results. Changes in
hematological and biochemical parameters are
important sources of information for physicians in the
differential diagnosis of clinical and subclinical
diseases, their severity, follow-up of the course and
success of treatment. When boron is taken as a dietary
or food supplement, 84-85% of it is excreted from the
body through urine and the amount of boron in
plasma is mainly kept under control by renal
excretion (Kuru and Yarat, 2017; NseAbasi et al.
2014). Durmus et al., (2018) investigated the effects
of boron administration on hematological parameter
levels in rats given gentamicin. They found that only
20 mg/kg boron administration decreased the
leukocyte count at a statistically significant level, but
other low boron levels had no effect on the parameters
examined. They found that gentamicin-induced
decrease in leukocyte count could not be corrected by
any of the boron levels, decrease in HCT level was
prevented by B, and boron applications had no effect
on erythrocyte count and hemoglobin levels.
Hoffman et al. (1991), a decline in blood
haemoglobin levels and haematocrit values was
observed in ducks fed a diet that was deficient in
protein and rich in boron. Conversely, Sisk et al.
(1990) reported an increase in haemoglobin levels in
goats afflicted with experimental boron toxicity.
Yildirim et al., (2018) in the study investigating the
protective effects of lithium borate on blood and
histopathological parameters in rats acutely
administered cadmium, erythrocyte count, white
blood cell (WBC), neutrophil % and C-reactive
protein (CRP) levels increased statistically
significantly in cadmium and lithium borate +
cadmium groups compared to the control group,
while lymphocyte % and monocyte % levels
decreased. Bagoglu et al, (2010) stated that
erythrocyte count, hemoglobin amount, hematocrit
value and platelet count were not affected in rabbits
given borax. Kuru et al, (2018) conducted a
retrospective study on the evaluation of dietary boron
intake in terms of health. They stated that they did not
find a significant relationship between daily boron
intake and Dbiochemical and hematological
parameters. The fact that there was no difference in
hematological parameters between the experimental
and control groups in the study is similar to the
studies in the literature. The reasons for obtaining
different results may be due to the difference in the
level and source of boron mineral used in the studies
and the animal species used in the experiment.
Considering that people are exposed to boron even
with daily diet, it is important that there is no negative

effect (Durmus et al., 2018; Kuru et al., 2018).
Studies have shown that boron interacts with various
minerals. It affects transmembrane signaling and
alters cell membrane integrity in experimental
animals deficient in K, Ca, Mg and cholecalciferol.
Boron deficiency may increase stress due to vitamin
deficiency (Kurtoglu et al., 2001; Bakken and Hunt,
2003). Karabulut, (2006) found that boron added to
quail feed at different doses decreased serum Ca, P
and Mg levels in the experimental groups compared
to the control after 35 days of feeding. Armstrong and
Spears, (2001) reported that the addition of boron to
pig feed and King et al., (1993) reported that in ovo
injection of boron into turkey eggs did not affect
serum Ca, P and Mg levels. Chapin et al., (1997)
found that boron added to the diets of rats decreased
serum Ca, P and Mg levels, while Dupre et al., (1994)
found that it increased them. In the present study, the
fact that there was no statistically significant
difference in serum Ca, P and Mg levels is consistent
with the studies in the literature. It is thought that the
different results may be related to the amount of
boron given to the animals.

Boron is one of the trace elements for animals and is
generally reported as essential in very small amounts
in their diet. Living organisms usually ingest boron
through food and/or water (Uckun, 2013; Yakinci and
Kok, 2016).

Yigit et al., (2013) administered 31.25, 62.5, 125
mg/kg boric acid to rabbits. It was stated that serum
boron levels of animals in the experimental groups
31.25 mg/kg (1.80+0.19 mg/L), 62.5 mg/kg
(2.71£0.25 mg/L), 125 mg/kg (4.36+0.30 mg/L)
increased compared to the control group (1.25+0.10
mg/L). Bintas, (2013) reported that when laying hens
were fed with 555 mg boric acid/kg, serum boron
levels were 509.90 pg/L, which increased serum
boron levels compared to the control group. Korkmaz
et al., (2007) conducted a study to determine the
amount of boron in the urine of males living in a
region rich in B in those who used water containing
at least 2 mg/l boron and those who did not. They
calculated the mean daily B exposure value as 6.77
mg in the study group and 1.26 mg in the controls.
Basaran et al.,, (2012) conducted a study on
reproductive toxicity in workers exposed to boron in
Bandirma, Turkey. They found that the average blood
boron concentration of the workers in the high
exposure group was higher than the control. In this
study, the fact that the amount of boron in the blood
serum of rats receiving B-containing water was
higher than those who did not is in accordance with
the studies in the literature.

CONCLUSION

Boron is an essential trace element for humans and
animals. Studies have shown that it should be taken
in certain amounts daily. It was concluded that boron
mineral, which was stated to have many benefits in
the studies, did not have a negative effect on



hematological and biochemical parameters, serum
Ca, P and Mg levels. In order to obtain more detailed
information on the health parameters of boron, it was
concluded that studies should be carried out in
different animal species and doses.
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ABSTRACT

Objective: Breastfeeding is a natural and beneficial practice; however, many women experience various challenges. These
challenges are influenced by factors such as maternal self-confidence. The aim of this study was to evaluate the relationship
between the use of parenting-related internet information resources, maternal self-confidence, and breastfeeding self-
efficacy. Materials and Methods: The population of the descriptive and analytical study consisted of all women who
breastfed between September 2022 and February 2023. Purposive sampling was used and 318 women were selected. Data
were collected by the researchers with an online survey between September 2022 and February 2023. Results: The mean
age of the mothers participating was 30.94+4.51 years. The total score mean of the Karitane Parenting Confidence Scale
(KPCS) was 35.38+4.06 (min=21.00, max=42.00). The total score mean of the Br