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ASSESSMENT OF BIOCHEMICAL PARAMETERS AS INDICATORS
OF PROTEIN ENERGY MALNUTRITION IN TURKISH CHILDREN:
A COMPREHENSIVE AND RETROSPECTIVE STUDY
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Abstract: This study aims to address this research gap by meticulously analyzing the biochemical parameters of children aged 0-59
months diagnosed with Protein Energy Malnutrition (PEM) within the confines of a state hospital over a two-year period. This study is
a retrospective study evaluating the biochemistry and hormone laboratory findings of 302 children aged 0-59 months who were
diagnosed with Protein Energy Malnutrition between the years 2020-2022 in the pediatric health and diseases clinic of Igdir State
Hospital. This study investigated the distribution of various biochemical parameters in children diagnosed with protein-energy
malnutrition (PEM) and explored their significance within this context. The findings, based on reference values, revealed substantial
proportions of children with abnormal values for iron, immunoglobulin (IgM and IgA), liver enzymes (ALT and AST), creatinine, CRP,
and vitamin D. Gender-based differences were observed for calcium, IgM, Folate, and TSH, with notable variations between male and
female children. Correlations between age and various parameters were identified, underscoring the complex interplay between
developmental stages and biochemical values. The study highlights the importance of addressing deficiencies, potential complications,
and demographic influences in managing PEM. The absence of demographic data integration in existing studies serves as a limitation,
emphasizing the need for comprehensive research in this domain. Overall, these insights contribute to a deeper understanding of

biochemical dynamics in children with PEM, aiding targeted interventions for improved health outcomes.
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1. Introduction

Malnutrition is a general term and it most often refers to
undernutrition resulting from inadequate consumption,
poor absorption or excessive loss of nutrients (Ashok et
al, 2020).

Inadequate access to food sources and inability to meet
daily energy needs lead to malnutrition, also known as
nutritional deficiency. Malnutrition is a serious public
health problem in different parts of the world, especially
in developing countries (Onal et al., 2016). More than
33% of deaths among 0-5 year olds are related to
malnutrition (WHO, 2011; UNICEF 2013). The socio-
economic status of the family and access to food also has
an impact on the occurrence of malnutrition. The most
basic indicators of exposure to malnutrition for a long
time are; short stature, retardation in growth and
development according to age (Elkholy et al, 2012).
Preschool children are defined by health professionals as
a vulnerable group affected by malnutrition, which is
often referred to as malnutrition in the community
(Waly, 2014).

It is stated that health problems such as malnutrition and

iron deficiency are seen in children aged 0-5 in our
country. It was determined that malnutrition developed
in 30% of the children in the Eastern Anatolia Region,
and 3% of these children had severe malnutrition (Kilic
et al, 2004). Protein-Energy Malnutrition (PEM) is a
predominant form of malnutrition in developing
countries, primarily impacting children between the ages
of 6 months and 5 years. This condition arises from
insufficient intake of proteins and/or calories, leading to
various clinical manifestations that reflect the severity
and type of malnutrition (Acar, 2012). PEM is well
defined in terms of clinical features; however, its
pathophysiology is still not fully understood. In recent
studies, free radicals are involved in the pathogenesis of
PEM. It has been suggested that the pathogenesis of
edema and anemia, commonly found in children with
Protein Energy Malnutrition, is due to an imbalance
between the production of free radicals and their safe
elimination (Thakur et al., 2004; Jain et al., 2013).Clinical
findings of Protein Energy Malnutrition; It varies
according to the duration and severity of nutritional
deficiency, the quality of the diet, and personal factors
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(age, infection). While the diagnosis can be made easily in
severe malnutrition, it can be difficult to diagnose in
moderate or mild patients. In this case, the diet taken by
the patient should be controlled, energy needs should be
determined, anthropometric = measurements and
biochemical parameters should be evaluated (Benjamin,
1989; Figueroa, 1993; Gulec, 2011).

Moderate anemia is common in children with PEM. The
most common cause of anemia in children with PEM is
iron deficiency. Clinical signs of iron deficiency are found
in two out of three children with PEM in India (Singh,
2004). Mild protein deficiency, which causes 15-20%
reduction in muscle mass, may sometimes not cause a
significant reduction in weight and arm circumference.
As the protein and energy deficit increases, the decrease
in muscle mass and other symptoms become more
pronounced (Singh, 2004).

In Kenya and Nairobi, most children with clinically
defined rickets are younger than 2 years old and have
been associated with rickets, acute malnutrition and
developmental delay. @ When the
characteristics indicating the risk of rickets in children
with varying degrees of acute malnutrition were
examined, it was
relationship between subclinical malnutrition, vitamin D

biochemical

determined that there was a

deficiency and severe weight loss (Edwards et al., 2014;
Jones et al., 2018).
The  existing

investigations into
indicators for detecting mild forms of malnutrition, with
a predominant focus on elucidating the biochemical
alterations associated with severe malnutrition. This
study aims to address this research gap by meticulously
analyzing the biochemical parameters of children aged 0-

literature  lacks  comprehensive

the utilization of biochemical

59 months diagnosed with Protein Energy Malnutrition
(PEM) within the confines of a state hospital over a two-
year period. By shedding light on the biochemical
intricacies of mild malnutrition, this research contributes
to a more holistic understanding of malnutrition's
spectrum and its potential implications for early
detection and intervention strategies.

2. Materials and Methods

2.1. Study Population and Design

This is a retrospective study in which biochemistry and
hormone laboratory findings (Iron, UIBC, TIBC, Calcium,
Glucose, IgM, Sodium, Potassium, IgA, ALT, AST,
Creatinine, CRP, Ferritin, Folate, T4, TSH, and Vitamin
B12) are evaluated. Igdir State Hospital Pediatric Health
and Diseases Polyclinic between 2020 and 2022,
belonging to 302 children aged 0-59 months who were
diagnosed with Protein Energy Malnutrition (Vitamin D).
Necessary permissions were obtained from the relevant
institution to conduct the research and obtain data.

The demographic characteristics of the children included
in our study are as follows (Table 1).

Table 1. Distribution of demographic characteristics of
included children in the study

Variables n %

Sex Female 157 52.0
Male 145 48.0

Age (Mean=SD) 3.85+1.843

Total 302 100

Inclusion criteria:

1. Aged 0-59 months,

2. Diagnosed between these dates,

3. Had common laboratory findings,

4. Did not have any other chronic diseases.
Exclusion criteria:

1. Having a different accompanying chronic disease,

2. Children with missing laboratory findings were not

included in the study.

2.2, Statistical Analysis
A descriptive analysis of the characteristics was
conducted, presenting the outcomes through descriptive
tables detailing means, standard deviations (SD), and
percentages, as applicable. Significance was determined
at a P-value threshold of less than 0.05. The statistical
computations were carried out utilizing SPSS for
Windows, version 23 (IBM Corpn., Armonk, NY, USA).

3. Results

The present study aimed to investigate the distribution of
various biochemical parameters among children
diagnosed with protein-energy malnutrition (PEM). The
findings provide valuable insights into the prevalence of
abnormal values for different biomarkers, shedding light
on the significance of these parameters in the context of
PEM.

Table 2 presents the distribution of biochemical
parameters among the children included in the study,
based on reference values. In the case of the iron
parameter, 33.8% (102) of the children exhibited values
below the reference range, while 64.9% (196) fell within
the reference range, and 1.3% (4) had values exceeding
the reference range. The data reveal that a considerable
proportion of children with PEM, approximately 33.8%,
exhibited iron values below the reference range.
Remarkably, the investigation of the Unsaturated Iron-
Binding Capacity (UIBC) parameter revealed that 3.6%
(11) of the children exhibited values below the reference
range, while the majority, comprising 94.4% (285) of the
cohort, fell within the reference range, and 2% (6) had
values above the reference range. Similarly, the analysis
of the Total Iron-Binding Capacity (TIBC) parameter
showed that 2.3% (7) of the children had values below
the reference range, 97% (293) fell within the reference
range, and 0.7% (2) had values above the reference
range. On the other hand, ferritin parameter, 7.9% (24)
of the children had values below the reference range,
90.7% (274) fell within the reference range, and 1.3% (4)
had values above the reference range.
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Table 2. Distribution of biochemical parameters of children included in the study according to reference values

Biochemical Below the Reference Value Within the Reference Range Above the Reference Value
Parameters n % n % n %
Iron 102 33.8 196 64.9 4 1.3
UIBC 11 3.6 285 94.4 6 2.0
TIBC 7 2.3 293 97.0 2 0.7
Calcium 6 2.0 295 97.7 1 0.3
Glucose 26 8.6 255 84.4 21 7.0
IgM 22 7.3 280 92.7 - -
Sodium 34 11.3 266 88.1 2 0.7
Potassium 1 0.3 285 94.4 16 5.3
IgA 71 235 219 72.5 12 4.0
ALT - - 300 99.3 2 0.7
AST - - 267 88.4 35 11.6
Creatinin 297 98.3 5 1.7 - -
CRP - - 168 55.6 134 444
Ferritin 24 7.9 274 90.7 4 1.3
Folate 7 2.3 295 97.7 - -
Free T4 15 5.0 286 94.7 1 0.3
TSH 9 3.0 289 95.7 4 1.3
Vitamin B12 13 4.3 264 87.4 25 83
Vitamin D 214 70.9 88 29.1 - -
Subsequent analysis demonstrated no immunoglobulins play a crucial role in the immune

statistically significant difference between the UIB, TIBC,
and ferritin parameters in the cohort of children under
investigation.

Regarding the calcium parameter, 2% (6) of the children
had values below the reference range, 97.7% (295) fell
within the reference range, and 0.3% (1) had values
above the reference range. For sodium parameter, 11.3%
(34) of the children had values below the reference
range, 88.1% (266) fell within the reference range, and
0.7% (2) had values above the reference range. As for
potassium parameter, 0.3% (1) of the children had values
below the reference range, 94.4% (285) fell within the
reference range, and 5.3% (16) had values above the
reference range. Statistical analysis demonstrated no
statistically significant difference between the calcium,
sodium and potassium parameters in the cohort of
children under investigation.

For glucose parameter, 8.6% (26) of the children had
values below the reference range, 84.4% (255) fell within
the reference range, and 7% (21) had values above the
reference range. Statistical analysis demonstrated no
statistically significant difference between the glucose
parameter in the cohort of children under investigation.
In the case of IgM parameter, 7.3% (22) of the children
had values below the reference range, and 92.7% (280)
fell within the reference range. With respect to IgA
parameter, 23.5% (71) of the children had values below
the reference range, 72.5% (219) fell within the
reference range, and 4% (12) had values above the
reference range. The data indicate that a proportion of
children with PEM had IgM (7.3%) and IgA (23.5%)
values  below the reference range. These

response, defending the body against infections and
diseases. Lower than normal IgM and IgA levels could
increase the susceptibility of these children to infections
and hinder their recovery process.

ALT parameter was within the reference range for 99.3%
(300) of the children, and 0.7% (2) had values above the
reference range. As for AST parameter, 88.4% (267) of
the children had values within the reference range, and
11.6% (35) had values above the reference range. Liver
enzymes ALT and AST were within the reference range
for the majority of children with PEM, indicating that
liver function was relatively preserved. However, a small
percentage (0.7%) had elevated ALT levels, and 11.6%
had elevated AST levels. Liver dysfunction could further
exacerbate the health challenges faced by children with
PEM. Identifying the underlying causes of these enzyme
elevations and providing necessary interventions are
crucial to ensure hepatic health and support overall
recovery.

In the case of creatinine parameter, 98.3% (297) of the
children had values below the reference range, and 1.7%
(5) fell within the reference range. Most children with
PEM (98.3%) had creatinine values below the reference
range.

For CRP parameter, 55.6% (168) of the children had
values within the reference range, and 44.4% (134) had
values above the reference range.

For folate parameter, 2.3% (7) of the children had values
below the reference range, and 97.7% (295) fell within
the reference range. Serum free T4 parameter showed
that 5% (15) of the children had values below the
reference range, 94.7% (286) fell within the reference
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range, and 0.3% (1) had values above the reference
range. In terms of TSH parameter, 3% (9) of the children
had values below the reference range, 95.7% (289) fell
within the reference range, and 1.3% (4) had values
above the reference range. As for vitamin B12 parameter,
4.3% (13) of the children had values below the reference
range, 87.4% (264) fell within the reference range, and
8.3% (25) had values above the reference range.
Statistical analysis demonstrated no statistically
significant difference between these parameters in the
cohort of children under investigation.

Vitamin D parameter showed that 70.9% (214) of the
children had values below the reference range, and
29.1% (88) fell within the reference range. Protein-
energy malnutrition (PEM) is commonly linked to
inadequate intake of vitamin D.

The analysis results, presented in Table 3, compare the
mean values of biochemical parameters based on the
genders and ages of the included children. The table
reveals statistically significant differences (P<0.05) in the
mean values of Calcium, IgM, Folate, and TSH parameters
between male and female children.

Moreover, upon examining the relationship between the
ages of the children and the values of biochemical
parameters, several noteworthy correlations were

observed (P<0.05). There was a positive and low-level
correlation between age and Iron, a negative and low-
level correlation between age and UIBC, and another
negative and low-level correlation between age and
Calcium. Additionally, a positive and moderate-level
correlation between age and Sodium, and a negative and
low-level correlation between age and Potassium were
found. Furthermore, the analysis indicated a positive and
low-level correlation between age and IgA, a negative
and low-level correlation between age and ALT, and a
negative and moderate-level correlation between age and
AST. Moreover, there was a positive and moderate-level
correlation between age and Creatinine, and a negative
and low-level correlation between age and CRP.
Additionally, age showed a negative and moderate-level
correlation with Folate, a positive and low-level
correlation with Free T4, and a negative and low-level
correlation with TSH. Lastly, age displayed a negative and
low-level correlation with Vitamin D. It is crucial to
establish diagnostic criteria that can be applied
universally across different ages and developmental
stages, as this is an essential requirement for accurately
assessing the prevalence of rickets. Nonetheless, no
significant relationships were found between age and the
remaining parameters (P>0.05).

Table 3. Comparison of mean values of biochemical parameters based on the sex and age of the included children

Biochemical Female Male Total PT Ager
Parameters X+SD X+SD X+SD

Iron 55.23+31.73 56.84+31.13 56.00+31.40 0.656 0.218*
UIBC 253.17+67.77 247.01+60.19 250.21+64.21 0.406 -0.147*
TIBC 322.08+62.38 315.75+62.55 319.04+62.44 0.379 0.063
Calcium 9.89+0.46 9.76%0.47 9.83+£0.47 0.013* -0.143*
Glucose 87.87+12.62 88.81+£12.83 88.32+12.71 0.521 -0.060
IgM 63.81+31.50 76.71+32.13 70.00+32.40 0.000* -0.015
Sodium 138.02+3.56 138.27+2.91 138.14+3.26 0.506 0.310*
Potassium 4.38+0.36 4.43+0.45 4.40+0.41 0.247 -0.136*
IgA 64.19+54.80 69.02+55.36 66.51+55.03 0.448 0.196*
ALT 14.40+7.32 14.38+5.08 14.39+6.33 0.977 -0.218*
AST 28.98+8.95 30.64+6.94 29.78+8.08 0.073 -0.371*
Creatinine 0.35%0.12 0.36+0.12 0.36+0.12 0.789 0.557*
CRP 2.58+4.56 2.79+45.32 2.68+4.93 0.711 -0.133*
Ferritin 49.36+36.68 41.17+47.21 45.43+42.19 0.092 -0.021
Folate 11.83+4.43 10.78+4.15 11.33+4.33 0.036* -0.304*
Free T4 1.26+0.19 1.27+0.17 1.26+0.18 0.799 0.212*
TSH 2.34%1.20 2.05£0.83 2.20£1.05 0.015* -0.180*
Vitamin B12 458.74+196.95 470.71+£251.06 464.49+224.26 0.644 -0.019
Vitamin D 24.12+11.56 26.86+14.29 25.43+12.99 0.066 -0.206*

*=P<0.05, r= Pearson correlation, T= Independent samples t-test.

4. Discussion

Distribution of biochemical parameters among the
children included in the study, based on reference values.
The data reveal that a considerable proportion of
children with PEM, approximately 33.8%, exhibited iron
values below the reference range. This finding highlights
the high prevalence of iron deficiency in this vulnerable

population. The majority of studies indicated that iron
deficiency was the leading cause of anemia in patients
with protein-energy malnutrition (Said et al, 1975;
Nkrumah et al, 1988; Borelli et al, 2004). In a study
conducted it was revealed that 97% of the participants in
the experimental group had anemia, and approximately
67% of them had low serum iron level. Iron deficiency
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can exacerbate the consequences of PEM, leading to
impaired growth, compromised immune function, and
cognitive deficits. Proper management of iron deficiency
becomes crucial in these children to support their
overall health. Remarkably, the
investigation of the Unsaturated Iron-Binding Capacity
(UIBC) parameter revealed that 3.6% of the children
exhibited values below the reference range, while the
majority, comprising 94.4% of the cohort, fell within the
reference range, and 2% had values above the reference
range. Similarly, the analysis of the Total Iron-Binding
Capacity (TIBC) parameter showed that 2.3% of the
children had values below the reference range, 97% fell
within the reference range, and 0.7% had values above
the reference range. On the other hand, ferritin
parameter, 7.9% of the children had values below the
reference range, 90.7% fell within the reference range,
and 1.3% had values above the reference range.
Subsequent statistical demonstrated no
statistically significant difference between the UIB, TIBC,

recovery and

analysis

and ferritin parameters in the cohort of children under
investigation. Although the differences between the
studies are thought to be due to the sample taken, it is
noteworthy that conditions such as iron deficiency
aggravate the consequences of PEM (Borelli et al., 2004).
For glucose parameter, 8.6% of the children had values
below the reference range, 84.4% fell within the
reference range, and 7% had values above the reference
range. Statistical analysis demonstrated no statistically
significant difference between the glucose parameter in
the cohort of children under investigation.

In the case of IgM parameter, 7.3% of the children had
values below the reference range, and 92.7% (280) fell
within the reference range. With respect to IgA
parameter, 23.5% of the children had values below the
reference range, 72.5% fell within the reference range,
and 4% (12) had values above the reference range. The
data indicate that a proportion of children with PEM had
IgM and IgA values below the reference range. These
immunoglobulins play a crucial role in the immune
response, defending the body against infections and
diseases. Lower than normal IgM and IgA levels could
increase the susceptibility of these children to infections
and hinder their recovery process (Nielsen and Hejgaard,
2011).

ALT parameter was within the reference range for 99.3%
of the children, and 0.7% had values above the reference
range. As for AST parameter, 88.4% of the children had
values within the reference range, and 11.6% had values
above the reference range. Liver enzymes ALT and AST
were within the reference range for the majority of
children with PEM, indicating that liver function was
relatively preserved. However, a small percentage (0.7%)
had elevated ALT levels, and 11.6% had elevated AST
levels. Liver dysfunction could further exacerbate the
health challenges faced by children with PEM. Identifying
the underlying causes of these enzyme elevations and
providing necessary interventions are crucial to ensure

hepatic health and support overall recovery.

In the case of creatinine parameter, 98.3% of the children
had values below the reference range, and 1.7% fell
within the range. A well-established
characteristic of severe chronic renal failure is the

reference

spontaneous decrease in dietary protein intake (Kopple,
1999). There is some evidence suggesting that the
reduction in protein intake initiates at an early stage of
declining (Ikizler et al, 1995).
Malnutrition serves as a prognostic indicator for both
morbidity and mortality (Soucie and McClellan, 1996).
Most children with PEM (98.3%) had creatinine values
below the reference range. Creatinine is a marker of
kidney function, and low levels may signify impaired
renal health in these individuals.

For CRP parameter, 55.6% of the children had values
within the reference range, and 44.4% had values above
the reference range. The data demonstrate that a
significant proportion of children with PEM (44.4%) had
CRP values above the reference range. CRP is an indicator

renal function

of inflammation, and elevated levels suggest an ongoing
inflammatory response in these children (Pepys and
Hirschfield, 2003). Inflammation can exacerbate PEM's
effects and hinder recovery. A study conducted by
Sauerwein et al. demonstrated significantly elevated
levels of C-reactive protein (CRP) in children with
Protein-Energy Malnutrition (PEM) when compared to
the control group (Sauerwein et al., 1997).

Vitamin D parameter showed that 70.9% of the children
had values below the reference range, and 29.1% fell
within the reference range. Protein-energy malnutrition
(PEM) is commonly linked to inadequate intake of
vitamin D. Additionally, certain individuals with
apparently sufficient ultraviolet (UV) exposure may
exhibit low serum vitamin D concentrations, attributed to
variations in skin pigmentation levels (Binkley et al,
2007).Research  investigations have consistently
reported a significant prevalence of vitamin D deficiency
among children with Protein-Energy Malnutrition (PEM)
in comparison to control groups (Amira and Abdel,
2004).

Compare the mean values of biochemical parameters
based on the genders and ages of the included children.
The table reveals statistically significant differences
(p<0.05) in the mean values of Calcium, IgM, Folate, and
TSH parameters between male and female children. In a
study focused on malnutrition among elderly residents in
a nursing home, it was observed that the calcium levels
were lower in male individuals. Conversely, in Uckun's
(2016) investigation of severe short stature, no
significant gender-based difference was identified in the
TSH ratio. Specifically, female children exhibited higher
mean values of Calcium and Folate, whereas male
children had higher mean values of IgM and TSH. In a
study carried out in Indonesia, it was observed that girls
exhibit lower levels of vitamin D, possibly due to their
reduced outdoor activities (Onal et al., 2016). In contrast
to our findings, investigations into dietary calcium intake
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have revealed that only a quarter of adolescent girls
manage to meet their daily calcium requirements (Chaki,
2017).

Moreover, upon examining the relationship between the
ages of the children and the values of biochemical
parameters, several noteworthy correlations
observed (P<0.05). There was a positive and low-level
correlation between age and Iron, a negative and low-
level correlation between age and UIBC, and another
negative and low-level correlation between age and
Calcium. In a study investigating malnutrition among
children with cerebral palsy, no significant differences
were observed in calcium levels across different age
groups of children. While the traditional focus of iron
supplementation has been on pregnant women and
children under two years old, recent research suggests
that the target group should also encompass all women
of childbearing age, as well as preschool children and
adolescents. Administering iron support to pregnant
women with optimal iron

were

stores enhances its
effectiveness during pregnancy and mitigates the risk of
iron deficiency in both the mother and the newborn post-
delivery (UNICEF, 2013). Additionally, a positive and
moderate-level correlation between age and Sodium, and
a negative and low-level correlation between age and
Potassium were found. Furthermore, the analysis
indicated a positive and low-level correlation between
age and IgA, a negative and low-level correlation
between age and ALT, and a negative and moderate-level
correlation between age and AST. Moreover, there was a
positive and moderate-level correlation between age and
Creatinine, and a negative and low-level correlation
between age and CRP. Additionally, age showed a
negative and moderate-level correlation with Folate, a
positive and low-level correlation with Free T4, and a
negative and low-level correlation with TSH. Lastly, age
displayed a negative and low-level correlation with
Vitamin D. The radiographic scoring method developed
and validated by Thacher and colleagues was originally
intended for use in children aged 12 months and older,
who possessed independent mobility. However, in
Nairobi, rickets affects a much younger age group and is
often linked to a high frequency of motor developmental
delay in these children (Thacher et al, 2002; Edwards et
al, 2014; Munns et al,, 2016). It is crucial to establish
diagnostic criteria that can be applied universally across
different ages and developmental stages, as this is an
essential requirement for accurately assessing the
prevalence of rickets. Nonetheless, no significant
relationships were found between age and the remaining
parameters.

The primary limitation of our discussion stems from the
fact that nearly none of the studies carried out on
children diagnosed with protein-energy malnutrition
have compared their biochemical parameters with
demographic Given that
demographic data significantly influence
parameters, it becomes crucial to augment such research

individual information.

these

endeavors aimed at elucidating this matter.

5. Conclusion

In conclusion, the current study sought to explore the
distribution of various biochemical parameters in
children diagnosed with protein-energy malnutrition
(PEM). The findings of this research provide valuable
insights into the prevalence of abnormal biomarker
values among these children, offering a comprehensive
understanding of the role these parameters play within
the context of PEM. The results revealed that a
considerable proportion of children with PEM exhibited
deficiencies in iron, an essential element crucial for
growth, immune function, and cognitive development. It
is essential to note that the diagnostic criteria for rickets
need to be universally applicable, accounting for different
age groups and developmental statuses. While this study
has provided valuable insights into the biochemical
profile of children with PEM, it is crucial to acknowledge
the limitations. The comprehensive
demographic data integration in existing studies hinders

absence of

a holistic understanding of the factors influencing these
parameters. Future research endeavors should focus on
bridging this gap, enabling a more comprehensive
assessment of the relationship between
demographic variables and biochemical profiles in
children diagnosed with PEM. In essence, this study
contributes to our understanding of the intricate
biochemical dynamics associated with protein-energy
malnutrition in children. The findings underscore the

intricate

need for targeted interventions addressing specific
deficiencies and potential complications, aiming to
improve the health outcomes and overall well-being of
this vulnerable population.

Based on the obtained results, it is recommended that
pediatric nurses focus their efforts on addressing
protein-energy malnutrition and
within the context of nutritional disorders. Given its
status as a significant public health concern, it holds
paramount importance to impart education to families
residing in rural areas about proper child nutrition
practices.

consider children

Limitations and Strengths of the Study

The primary limitation of our discussion stems from the
fact that nearly none of the studies carried out on
children diagnosed with protein-energy malnutrition
have compared their biochemical parameters with
individual demographic information. Given that
demographic data significantly influence these
parameters, it becomes crucial to augment such research
endeavors aimed at elucidating this matter.

The strengths of our study are anchored in the rigorous
and comprehensive laboratory
analyses conducted on the patient cohort from which our

data were derived.

examinations and
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GEBELERIN DOGUM PLANI VE BU PLANI ETKILEYEN
FAKTORLERIN BELIRLENMESI
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Ozet: Bu ¢alisma, gebelerin kendilerinin olusturdugu dogum plani ve bu plani etkileyen faktorlerin belirlenmesi amaciyla tanimlayici
tipte gerceklestirildi. Calismanin evrenini, Aralik 2022-Mart 2023 tarihleri arasinda istanbul’da bulunan Ozel Hastanenin A ve B
Subeleri Kadin Hastaliklar1 ve Dogum Klinigine dogum i¢in basvuran 206 gebe olusturdu. Veri toplamada tanitici bilgi formu ve
gebelerin dogum planini etkileyen faktorler anket formu ve dogum planmi formu kullanildi. Aragtirmaya katilan gebelerin yarisinin
normal dogum yapmay1 planladigl, dogum seklini belirlemede yaklasik yarisinin hekim o6nerisinden etkilendigi saptandi. Dogum
planinda gebelerin yarisi ebe secerken giivenilir olmasina dikkat ettigini bildirdi. Gebelerin yarisindan fazlasinin dogumu kolaylastirici
ilag dis1 yontemleri bildigi belirlendi. Gebeler, kendi dogumlarinda sirasiyla mahremiyetine 6nem verilen (%78,2), los (%71,4), sakin
(%55,8) bir ortam istedigini belirtti. Dogum sirasinda gebelerin yanlarinda olmasini tercih ettikleri kisiler sirasiyla es (%85,9), Ebe
(%42,7), anne (%18,9) olarak belirlendi. Gebelerin dogum planinda %78,6’s1 dogumdan hemen sonra yenidogan ile ten tene temas
uygulanmasini bildirdi. Dogum planlarinda gebelerin %26,7’si dogumundan sonra plasentasini almak istedigini bildirdi. Sonug olarak
arastirma bulgularina gore kadinlarin, kendi dogumlarinda deneyimli hekim ve giivenilir ebelerin yer almasini, mahremiyetin
saglandig1 bir ortamda, ilag dis1 dogumu kolaylastirict yontemlerin kullanildigl dogum planladiklar: séylenebilir.

Anahtar kelimeler: Dogum plani, Dogum, Dogum deneyimi, Gebelik

Determination of Pregnant’ Birth Plan and Factors Affecting This Plan

Abstract: This study was carried out as a descriptive study to determine the birth plan created by pregnant women themselves and
the factors affecting this plan. The population of the study consisted of 206 pregnant women who applied for birth to the Gynecology
and Obstetrics Clinic of A and B department of the Private Hospital in Istanbul between December 2022 and March 2023. An
introductory information form, a survey form on the factors affecting the birth plan of pregnant women, and a birth plan form were
used to collect data. It was determined that half of the pregnant women participating in the study planned to have a normal birth, and
approximately half of them were influenced by the doctor's recommendation in determining the method of birth. Half of the pregnant
women reported that they paid attention to the reliability of the midwife when choosing a birth plan. It was determined that more than
half of the pregnant women knew non-drug methods to facilitate birth. Pregnant women stated that they wanted an environment
where their privacy was important (78.2%), dimly light (71.4%) and calm (55.8%) during their birth. The people preferred by
pregnant women to be with them during birth were determined as spouses (85.9%), midwives (42.7%) and mothers (18.9%). In the
birth plan of pregnant women, 78.6% reported skin-to-skin contact with the newborn immediately after birth. In their birth plans,
26.7% of pregnant women stated that they wanted to receive their placenta after birth. As a result, according to the research findings,
it can be said that women plan to have experienced physicians and reliable midwives involved in their births, in an environment where
privacy is ensured, and where non-drug birth-facilitating methods are used.

Keywords: Birth plan, Birth, Birth experience, Pregnancy
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1. Giris stirecte ihtiyaclari olan bilgi, destek ve bakimi verebilmek
Dogum annelige uyum saglamada énemli olan fiziksel, acisindan dogum planu ile ilgili tercihlerini belirlemek ve
sosyal, biyolojik ve duygusal degisimlerin yasandig bir dogum siirecinde alinacak kararlara onlarin da katilimini
doénemdir. Kadinin bu déneme fiziksel ve emosyonel saglamak ~onemlidir (Gozikara ve Eroglu, 2008).
hazirligimin yapilmasi anne ve fetiisiin rahat ve giivenli Kadinlarin  dogumla ilgili beklentileri karmagik ve
olarak dogum yapmasma biiyik katkida bulunacaktir dinamiktir. Duygular, kontrol, agri ve obstetrik olaylar
(Pekince ve Ertem, 2016). Kadinlarm dogum gibi dogumun farkh yonleriyle ilgili beklentilerin her
deneyiminden memnun olmalari, dogum ve dogum sonu kadin lzerinde farkl etkileri olmaktadir. Bu beklentiler
stirecini etkileyen onemli bir faktérdir. Bu nedenle stirekli olarak degismekte, yeni bilgi ve tecriibe ile
kadinlarin dogumdan beklentilerini belirlemek ve bu gelistirilmektedir (Lothian, 2005). Kadin, dogum 6ncesi
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donemde duygusal, psikolojik, sosyal ve fiziksel
ihtiyaclar1  kapsayan biitlinciil  bir  perspektiften
baslayarak dogumda kendi kisisel se¢cimleri konusunda
giiclendirilmelidir (Ayers ve Pickering, 2005). Olumlu bir
dogum deneyimi bir kadinin, siirekli dogum destegi,
klinik ve psikolojik olarak giivenli bir ortam, nazik ve
teknik olarak yetkin dogum profesyoneli esliginde
saglikli bir bebegi dogurmak ve bunun yani sira kisisel ve
sosyokiiltiirel beklentilerini karsilayan veya asan bir
deneyim olarak tamimlanmaktadir (Rocca-lhenacho ve
ark. 2018). Diinya Saghk Orgiitii (DSO) pozitif dogum
deneyimini giiclendirmek icin ebenin kadin ile etkili
iletisim kurarak rehberlik etmesini 6nermektedir (WHO,
2018). Bu baglamda kadinlarin ana kahramani oldugu
dogumlarinda karar merkezinde olmasi, ebeler esliginde
dogum planinin farkindaliginin saglanmasi, dogumun
kendi olagan olumlu dogum
deneyiminin artmasini saglayacagi 6ngorilebilir.

Dogum plan1 gebelikten &nce veya gebelik sirasinda,
genellikle dogum araciligiyla  olusturulan,

stirecine birakilmasi

siniflari
annenin dogum degerlerini belirlemesine, dogum igin
seceneklerle tanismasina ve Kkendisi ig¢in
destekleyici bir dogum ortamini kolaylastirmak i¢in bir
kriterler listesi gelistirmesine yardimci olan bir belgedir
(Ghahremani ve ark., 2023). Dogum plani araciigy ile

mevcut

kadinlar tercihlerini dogum siireci boyunca iletirler
(Bailey ve ark, 2008). Ayrica dogum plan1 sadece
kadinlarin dogum sirasindaki olaylar lizerinde kontrol
sahibi olmalarim1 saglamakla kalmayip, ayn1 zamanda
kadinlar ve dogum sirasinda onlara yardimci saglk
profesyonelleri arasinda daha iyi bir etkilesim saglar
(Kaufman, 2007). Iskogya’da dogum planlarinin
kullanim1 ulusal diizeyde onaylanmakta ve ulusal bir
dogum kaydina standartlastirilmaktadir (Whitford ve
Hillan, 1998). Amerika Birlesik Devletleri'ndeki bazi
kurumlarda da bu tiir belgeler uygulamaktadir (Mei ve
ark., 2016). Kadinlarin dogum plani olusturma nedenleri
iclincli basamak tibbi miidahalenin yogun oldugu
hastanelerde gereksiz gordiikleri miidahalelerden dogum
planlarini korumak olarak goriilebilir (Lothian, 2019).
Mei ve ark. (2016)'nmin California’da bir tip merkezinde
dogum plan1 yapan gebelerle yaptigi calismada
gerceklestirilen isteklerin ytizdesinin artmasinin, dogum
etkiledigi
sonucuna varilmistir. Literatiirde, dogum planlarinin
olumlu dogum deneyimine katkisi oldugu goriilmiis,
dogum memnuniyetini arttirdig
calismalar Tiirkiye'de
edilmis herhangi bir dogum plan1 yoktur. Calismanin
yapildig siirecte, dogum planina iliskin bir calismanin da
Tirkiye adresli literatiirde yer almadig goriilmiistiir. Bu
calismada Tirkiye'de A simmifi hastanelerden birine
basvuruda kendi dogum planlarini talep eden gebelerin

deneyimi memnuniyetini olumlu ydnde

sonucuna ulasilan

bulunmaktadir. standardize

dogum planlarinin ve bu planlarim etkileyen faktérlerin
belirlenmesi amaglandi.

2. Materyal ve Yontem

2.1. Arastirmanin Tiiri

Arastirma, tanimlayici bir calismadir.

2.2. Arastirmanin Yapildigi Yer ve Zaman

Arastirma Ocak 2023-Mart 2023 tarihleri arasinda
Istanbul’da bulunan A smifi bir 6zel Hastanenin iki
subesinin Kadin Hastaliklar1 ve Dogum Kliniklerinde
yuritildu.

2.3. Arastirmanin Evreni ve Orneklemi

Aragtirmanin evrenini istanbul’da bulunan bir 6zel
hastanenin kadin hastaliklar1 ve dogum klinigine dogum
icin basvuran gebeler olusturdu. Orneklem hesaplamasi
icin gii¢ analizi yapildi. A Hastanesinin bir yillik dogum
oran1 750’dir. Arastirmada evreni bilinen 6rneklem
yontemi kullanilarak %90 giiven ve %5 hata ile
hesaplandi ve 200 gebe ile goriisiilmesi gerektigi tespit
edildi. Calisma 206 gebe ile tamamlandi. Calismaya;
kendi dogum planin1 hazirlamis olan gebeler, 18 yas
uzerindeki gebeler, gebeligi 32’inci haftadan biiyiik
gebeler, obstetrik bir
gebeler dahil edildi. Calismaya; Tiirkege iletisim kurma

komplikasyonu bulunmayan

sorunu olan gebeler dahil edilmedi.
2.4.Veri Toplama Araglari

Arastirma verilerinin toplanmasinda
Formu”, “Gebelerin Dogum Planin1 Etkileyen Faktdrler

“Tanitict  Bilgi

Anket Formu”, “Dogum Plani Formu” Bu formlar
arastirmacilar tarafindan konu ile ilgili literatiir taramasi
yapilarak olusturuldu (Kaufman, 2007; Bell ve ark., 2022;
Barnes ve ark., 2023).

Taniticr Bilgi Formu: Tanitict Bilgi Formu bireylerin
sosyodemografik o6zelliklerini, obstetrik 6zelliklerini ve
simdiki gebelik bilgilerini sorgulayan 23 sorudan olustu
(Afshar ve ark., 2017; Barnes ve ark., 2023).

Gebelerin Dogum Planim Etkileyen Faktorler Anket
Formu: Gebelerin dogum plani yaparken ebe, hekim,
doula, dogum cantasi, analjezi tercihi gibi kriterlerini
nelerin etkiledigini sorgulayan 10 sorudan olustu
(Ahmadpour ve ark., 2022; Ghahremani ve ark., 2023).
Dogum Plani Formu: Gebelerin dogum 6ncesi, dogum ani
ve dogum sonrasi donemde planlarin1 sorgulayan 16
soruyu iceriyordu (Merten 2016; Bell ve ark., 2022).

2.5. Verilerin Elde Edilmesi

Arastirmanin
profesyonellerine
tizerinden duyuruldu. Gebeler ile dogum 6ncesinde kendi

hastanenin
elektronik  posta

saghk
sistemi

duyurusu
ortak

dogum odalarini gérmek ve dogum planlarin Kklinige
iletmek icin geldiklerinde goriisme yapildi. Gebelere
calisma ile ilgili bilgi verilip onam alinarak ¢alismaya
dahil edildi. Gorlismede yiliz ylize goriisme teknigi
kullanilarak tanitici bilgi formu ve anket verileri toplandi.
Verilerin toplanmasi her gebe i¢in ortalama 10-15 dakika
stirdii.

2.6. Verilerin Degerlendirilmesi

Arastirmada elde edilen veriler SPSS® 20 paket
programina aktarilmistir. Normallik varsayimini sinayan
Shapiro-Wilk-W testi ile verilerin normal dagilima uyup
uymadigl test edildi. Analiz sonuglar1 nicel veriler igin
ortalama, ortanca, minimum ve

standart sapma,

BS] Health Sci / Resmiye OZDILEK ve Buse Nur KISA 182



Black Sea Journal of Health Science

maksimum olarak hesaplandi. Kategorik veriler ise
frekans (yiizde) olarak ifade edildi. Veriler %95 giiven
araliginda degerlendirildi.

3. Bulgular

Arastirmanin drneklemini olusturan 206 gebenin yas
ortalamalarinin  32,68+5,23, yarisindan fazlasinin
tniversite mezunu (%70,9), c¢ogunlugunun bir iste
calistign (%69) belirlendi. Katiimcilarin %68’inin gelir

durumunun  “geliri  giderinden fazla” seklinde
tanimlandigr  belirlendi. Katihmalarin =~ %79,1'inin
cekirdek aile yapisina sahiptir. Katiimcilarin ortalama
gebelik haftas1 37,7+2,64 ve ortalama gebelik sayisinin
1,67%0,87 oldugu belirlendi. Gebelerin %82,5'i (n=170)
gebeligini planladig1 saptandi. Tibbi yardim ile gebe
kalanlarin sayis1 36’dir (%17,5). Gebeliginde doguma
hazirlik egitimi alan katiima sayis1 82’dir (%39,8)
(Tablo 1).

Tablo 1. Gebelerin sosyo demografik ve obstetrik 6zellerine iliskin bulgular

Min-mak. Orttss
Yas 21-20 32,68 +5,23
%
. . [lk6gretim 3 1,5
Ogrenim durumu Lise 57 277
Universite 146 70,9
o im d Lise 6 2,9
Esinin 6grenim durumu Universite 200 971
Ev hanimi 64 31,1
Meslek Memur 37 18
Isci 56 27,2
Serbest meslek 49 23,8
Isci 62 30,1
Esinin meslegi Isveren 48 23,3
Memur 33 16
Serbest meslek 63 30,6
Geliri giderinden fazla 140 68
Gelir durumu Geliri giderine esit 64 31,1
Geliri giderinden az 2 1
Aile tipi Cekirtliek.aile 163 79,1
Genis aile 43 20,1
Min-mak. Orttss
Gebelik haftasi 25-41+6 37,7+2,64
Gebelik sayisi 1-4 1,67+0,87
Yasayan ¢ocuk sayl1s1 1-3 1,42+0,67
Diisiik ve kiiretaj sayisi 1-4 1,25+0,60
n %
. Planl gebelik 170 82,5
Gebeligi isteme durumu Plansiz gebelik 36 175
Kiz 29 14,1
Bebekte istenen cinsiyet Erkek 24 11,7
Farketmez 153 74,3
, " N Kiz 110 53,4
Usg'ye gore beklenen cinsiyet Erkek 9% 46,9
. Spontan 170 82,5
Gebeligin olusma durumu Tibbi yardim ile 36 175
i Evet 30 14,6
Onceki gebelikte bir sorun yasama durumu Hayr 176 85,5
2 yildan az 52 25,2
Onceki gebelik ile bu gebelik arasindaki siire 2 yildan fazla 34 18
Ik gebelik 117 56,8
Kronik hastalik Evet 23 888
Hayir 183 11,2
o e Evet 82 39,8
Doguma hazirlik egitimi alma durumu Hayir 124 602
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Gebelerin %49’u vajinal dogumu %51’i sezaryen ile
dogumu tercih etmektedir. Vajinal dogumu tercih
edenlerin %19,9'u (n=41) suda dogum, %4,9’u (n=10)
sezaryen sonrasl vajinal dogumu tercih etmektedir.
Dogum seklini belirlerken hekimin énerisi (%39,3), dogal
dogum tercihi (%41,3) ve eski sezaryen olmasi durumu
(%12,1) etkili olmaktadir. Dogum sirasinda kullanilan
ilag¢ dis1 yontemleri ebe (%44,7), aile, arkadas, es (%18,9)
ve hekimden (%13,6) 6grendikleri belirlendi. Gebelerin
%40,3’t (n:83) ise bu yontemlerin higbirini bilmedigi
belirlendi. Dogum gerekirse
gebelerin tercih ettigi yontemler arasinda v Kkateter
(%71,8), epidural kateter (%62,6), analjezik uygulamasi
(%39,7) bulunmaktadir. Dogum sirasinda gebelerin
%71,4'0 los, 55,81 sakin, %78,2’sinin mahremiyetine
o6nem verilen bir ortamda dogum yapmak istedigi
belirlendi (Tablo 2).

%42,7’sinin

sirasinda miidahale

Gebelerin hekim secerken deneyimli

olmasina dikkat ettigi (n=88), %54,9’unun ebe segerken
givenilir olmasina dikkat ettigi (n=113) belirlendi.
Dogum cantas1 hazirlarken en ¢ok aile, es ve arkadastan
destek alindigi %45,6 (n=94), dogum yapilacak kurum
secerken ise %52,9 (n=109) ile en ¢ok hekimin dnerisine
gore secim yapildig: belirlendi. Gebelerin %18’inin erken
taburculuk istedigi belirlendi (Tablo 3).

Dogumdan hemen sonra tercih edilen yontemler
arasinda ten tene (%78,6), yenidogan
muayenesinin hemen yapilmas1 (%51), ge¢ kordon
klempleme (%33), partnerin kordonu kesmesi (%28,6)
oldugu belirlendi. Gebelerin %28,2’si kordon kam ve
gobek bagindan 6rnek alinip saklanmasini tercih ederken
%26,7’si de plasentalarin1 teslim almak istemektedir.
Topuk kami almmasi (%1,9), K vitamini uygulamasi
(%10,7), hepatit B asis1 (%10,7), isitme taramasi (%2,9)
gibi tibbi uygulamalarin yapilmasi istenmedigi belirlendi
(Tablo 4).

temas

Tablo 2. Gebelerin dogum ekibi ve ortamiyla ilgili planina iliskin bulgular

Ebe secerken dikkat edilen kriterler n %
Giivenilir olmasi 113 54,9
Deneyimli olmasi 22 10,7
Tercihlere saygi duymasi 41 19,9
Ogrenimi 1,9
Hekim secerken dikkat edilen kriterler %
Giivenilir olmasi 70 34
Deneyimli olmasi 88 42,7
Tercihlere saygl duymasi 44 21,4
Ogrenimi 32 15,5
Sosyal medyada popiiler olmasi 16 7,8
Dogum cantasi hazirlarken destek alinan kisi n %
Ebe 87 42,2
Doula 31 15
Hekim 31 15
Emzirme danigsmani 19 9,2
Aile, es, arkadas 94 45,6
Dogum yapilacak kurumu se¢cme sebebi n %
Hekim onerisi 109 52,9
Anne bebek dostu olmasi 36 17,5
A sinifi olmasi 30 14,6
Arkadas o6nerisi 7 3,4
Daha 6nce hizmet alinan kurum 33 16
Dogumu kolaylastirici ilag dis1 yontemlerin 6grenildigi kisi n %
Dogumu kolaylastirici ila¢ dis1 yontem bilmiyor 83 40,3
Ebe 92 44,7
Hekim 28 13,6
Aile, es, arkadas 39 18,9
Dogum sirasinda tercih edilen ortam n %
Los 147 71,4
Sakin 115 55,8
Kendi kiyafetini giymek 70 34
Miizik 61 29,6
Hastane kiyafeti giymek 95 46,1
Mahremiyetime 6nem verilmeli 161 78,2
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Tablo 3. Gebelerin dogumlariyla ilgili planina iliskin bulgular

Dogum sekli tercihi n %
Vajinal dogum 50 24,3
Sezaryen 105 51
Suda dogum 41 19,9
SSVD (Sezaryen sonrasi vajinal dogum) 10 4,9
Dogum seklini belirlemede yardimci kriterler

Olumsuz dogum deneyimleri 14 6,8
Olumlu dogum deneyimleri 4 1,9
Eski sectio 25 12,1
Hekimin onerisi 81 39,3
Dogal dogum tercihi 85 41,3
Dogum sirasinda yaninda olmasini tercih ettigi kisiler

Es 177 85,9
Anne 39 18,9
Ebe 88 42,7
Doula 30 14,6
Arkadas 10 4,9
Dogum sirasinda gerekli olursa uygulanmasi tercih edilen miidahaleler

IV kateter 148 71,8
Epidural anestezi 129 62,6
Epizyotomi 18 8,7
Analjezik 81 39,7
Indiiksiyon 27 13,1
Erken taburculuk isteme durumu

Evet 37 18
Hayir 169 82
Tablo 4. Dogum planinda yenidogana iliskin tercihler

Dogumdan hemen sonra uygulanmasi istenen yontemler n %

Ten tene temas 162 78,6
Yenidogan muayenesinin hemen yapilmasi 105 51

Gec kordon klempleme yapilmasi 68 33
Kordon klemplemenin hemen yapilmasi 97 47,1
Partnerinin kordonu kesmesi 59 28,6
Yenidogana uygulanmasi istenmeyen invaziv ve non-invaziv tibbi

uygulamalar

Topuk kani alinmasi 4 1,9

K vitamini 22 10,7
Hepatit B asis1 22 10,7
isitme taramasi 6 2,9
GOrme taramasi 6 2,9
Antibiyotikli goz tedavisi 16 7,8
Kordon kani ve gébek bag1 6rnegi alinsin m1?

Evet 58 28,2
Hayir 137 66,5
Aile plasentay1 teslim almak istiyor mu?

Evet 55 26,7
Hayir 151 73,3

4. Tartisma ve Sonug¢

Diinya Saglik Orgiitii (WHO), dogum siirecinde kadinlarin
tercihlerine ve ihtiyaclarina saygr  gosterilmesi
gerektigini ve bu nedenle dogum planlarinin 6nemli
oldugunu belirtmektedir (WHO, 2018). Benzer sekilde,
Amerikan Kadin Hastaliklar1 ve Dogum Dernegi (ACOG),
dogum planlarinin

kadinlarin dogum deneyimini

iyilestirebilecegini ve saghk hizmeti sunucularina
rehberlik saglayabilecegini belirtmektedir (ACOG, 2019).
Bir¢ok uluslararasi kurulus, dogum planlarinin 6nemini
vurgulamistir.  Bazi  lilkelerin  saghk  hizmetleri
kapsaminda dogum planlarini ulusal diizeyde onayladig:
bilinmektedir (Whitford ve ark., 2016). Tiirkiye’de Saghk
Bakanligi'nin yayinladigl bir dogum plani
bulunmamaktadir.
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Arastirmamizdaki katilimcilarin ortalama gebelik sayisi
1,67+0,87 ve yas ortalamasi da 32,68+5,23 olarak
belirlendi. TNSA 2018 raporunu gore ortanca ilk dogum
yasl1 23,3 iken ¢alisma grubumuzun gebelik sayis1 ve yas
ortalamasinin Tiirkiye ortalamasindan yiiksek oldugu
gorilmektedir (TNSA 2018). Bunun,
kadinlarin yiiksekégrenim durumu ve gelir diizeyinden
kaynakli oldugu diisiiniilmektedir.

Arastirmamizdaki gebelerin yaris1 sezaryen dogum
yapmay1 planladigini bildirdi. TNSA verilerine gore
Tirkiye'de dogumlarin %52’si sezaryen ile
gerceklesmektedir (TNSA, 2018). Yine aym raporda
sezaryen ile dogum oranini anne yasi, yiiksekdgrenim
durumu, yiiksek gelir durumu ve dogum yapilan kurum
gibi faktérlerin etkiledigi bildirilmektedir. Ulkemizde
sezaryen dogumlar, 06zel sektére bagh saghk
kuruluslarinda %68 oraninda olup kamuya gore ¢cok daha
yaygindir. Ozel sektére bagh saghk kuruluslarinda
sezaryen dogumlarin ¢ogu (%51) dogum sancilari
baslamadan o6nce planlanmistir (TNSA, 2018).
Arastirmamizdaki gebelerin dogum planlarinda yarisinin
dogum seklini heniiz sancilar1 bagslamadan 6nce, sezaryen
ile gerceklestirme bulgusu ile TNSA verileri benzerdir.
Calismada yer alan gebelerin yarisi, ebe secerken
giivenilir olmasina dikkat ettigini bildirdi. Pek ¢ok

orneklemdeki

calisma, kadin ile ebe arasinda giivene dayali bir iliskinin
dogum acisindan
gostermektedir (Timur ve Hotun Sahin, 2010; Leap ve
ark., 2010; Dahlberg ve ark., 2016; ildan Calim ve ark.,
2021). Dahlberg ve arkadaslarinin Norveg'te yaptigi nitel
bir calismada kadinlar, dogum sirasinda ebenin varliginin
giiven verici bir faktori temsil ettigini bildirmislerdir
(Dahlberg ve ark., 2016).

Dogumda agriyla bas etmede farmakolojik olmayan

deneyimi o6nemli  oldugunu

yontemler kullanilabilmektedir.
yontemlerin etkin kullanimu bilgi ve rehberlikle iliskilidir
(Avcibay ve Alan, 2011). Baz1 ¢alismalar ¢ogu gebe
kadinin dogumun farkh asamalarinda ve dogum sirasinda
kullanilan teknikler hakkinda kesin bilgiye sahip
olmadigin1 bildirmektedir (Heim ve Makuch, 2022;
Pietrzak ve ark., 2023). Ulkemizde ve diinyada cesitli
doguma hazirhk egitimi yaklasimlar1 farmakolojik
olmayan teknikleri icermektedir (Afshar ve ark., 2017;
T.C. Saghk Bakanlig, 2018; Matabane ve ark., 2023).
Doguma hazirlik egitimine katilan gebelerin dogumu
kolaylastirici ilag dis1 yontemler hakkinda daha fazla bilgi
sahibidir (Turgut ve ark, 2017). Arastirmamizdaki
gebelerin yarisindan fazlasi farmakolojik olmayan
yontemler hakkinda bilgi sahibiydi. Bu bulgunun,
katihmcilarin yarisinin doguma hazirlhik egitimi almis
olmasindan kaynaklanabilecegi sdylenebilir.

Calismada gebelerin ¢ogunlugu dogum ortami igin
mahremiyeti saglayan ve de los, sakin bir dogum ortami

Farmakolojik olmayan

beklediklerini bildirmislerdir. Bunun beklenen bir bulgu
oldugu sodylenebilir. Dogum ve dogum icin gerekli
hormonlarin salinmasini desteklemek icin mahremiyet
¢ok onemlidir. Pek ¢ok memeli, izlenildigi hissinden
kaginmak

icin dogum sirasinda mahremiyet arar

(Jenkinson ve ark., 2014). Mahremiyete iliskin algilanan
her hangi bir engel dogum icin ¢cok gerekli oksitosin
salimin1 engeller (Lothian, 2005). Dogumda fiziksel
cevrenin diizenlenmesinde 151k ve giiriiltiiniin kontrolii
de olduk¢a 6nemlidir (Jenkinson ve ark. 2014). Parlak,
yapay 1sik neokorteksi uyarir ve adrenalin salinimini
tetikleyerek dogum fizyolojisini engelleyebilir. Dogru
aydinlatma tasarimi ayni zamanda ortamin daha az
hissedilmesini de saglayabilir. Daha diisiik aydinlatma
gebede daha huzurlu bir ruh hali ve daha fazla
mahremiyet duygusu olusturur (Odent, 2001; Stenglin ve
Foureur, 2013).

Gebelerin tamamina yakini dogumda yaninda olmasini
tercih ettigi kisi olarak es/partneri bildirmistir. Dogumda
fiziksel destegin yani sira duygusal destek kadinin dogum
deneyimini etkilemektedir. Dogumda es desteginin
anksiyeteyi diisiirdiigii, agr ile bas etmeyi artirdig1 ve
dogum siiresini kisalttigi bildirilmektedir (Waldenstrém
ve ark., 2004; Jenkinson ve ark., 2014; Tokat Cinaroglu ve
Demirg6z Bal, 2022).

Dogum sirasinda gerekli olursa uygulanmasi tercih edilen
uygulamalar arasinda kadinlar en az oranda (%8,7)
epizyotominin yapilabilecegini bildirmistir. Londra’da
yapilan nitel bir ¢calismada kadinlarin epizyotomi onayina
iliskin deneyimleri ortaya konmustur. Calismada zaman
baskisi, kadinlarin fiziksel olarak yorulmasi ve bebegin
giivenli dogumuna odaklanilmasi gibi durumlarin gercek
rizayl kisitladigr belirtilmistir. Arastirmacilar gergek bir
secim duygusu icin epizyotomi hakkinda
bilgilendirmenin daha erken zamaninda yapilmasini
O6nermistir (Djanogly ve ark., 2022). Cin’de yapilan bagka
bir ¢alismada kadinlar, epizyotomiyle verilen zararin
kendilerinde uzun vadeli kaygi yarattigini bildirmistir
(He ve ark, 2020). Calismamizda gebelerin gereklilik
durumunda epizyotomiye ¢ok diisik oranda onay
vermesi beklenen bir bulgudur.

Dogumun erken déneminde baslatilan ten tene temasin
anne ve yenidogan saglig: tizerine pek ¢ok olumlu etkisi
bilinmektedir (Yerlikaya ve {ldan Calim, 2021). Mete ve
arkadaslarinin yaptig1 bir calismada gebelerin ten tene
temas hakkinda diisiik diizeyde bilgiye sahip oldugu
saptanmis ve gebelerin bu konuda yeteri kadar
bilgilendirilmesi o6nerilmistir (Mete ve ark, 2021).
Aragtirmamizda yer alan gebelerin tamaminin ten tene
temas istedigini bildirmesi, doguma hazirlik siniflarina
katilma, 6grenim durumlarinin yiiksek olmasi gibi
degiskenlerden kaynaklanmis olabilir.

Dogum planlarinda dogumdan sonra plasentasini almak
isteyenlerin oraninin %26,7 olarak saptanmasi dikkat
cekicidir. Ulkemizdeki literatiirde plasentaya iliskin ritiiel
ya da diger uygulamalar1 konu alan bir ¢alismaya
rastlanilmamistir. iliskin
kiiltlirlerarasi bulunmaktadir. Bazi

Plasentanin ~ imhasina
farkhliklar
kiltiirlerde plasentanin anne ya da diger Kisiler
tarafindan cesitli
yakilmasi, gémiilmesi, akan bir suya birakilmasi gibi
uygulamalar bulunmaktadir (Burns, 2014; Johnson ve

ark., 2018; Bukian ve Dewi, 2019; Oe ve ark., 2021; Moeti

yenerek sekillerde tiliketilmesi,
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ve ark, 2023). Arastirmada yer alan gebelerin bir
kisminin  dogum planlarinda plasentalarim1  almak
istemesinin nedenleri ebe ve hemsireler icin bagka
calismalar i¢in arastirma konusu olabilir.

Sonu¢ olarak arastirma bulgularina goére kadinlarin,
kendi dogumlarinda deneyimli hekim ve gilivenilir
ebelerin yer almasini, mahremiyetin saglandigl bir
ortamda, ila¢ dist dogumu kolaylastirici ydntemlerin

kullanildig1 dogum planladiklar: séylenebilir.

Arastirmanin Sinirhiliklar:

Bu calisma, sadece bir 6zel hastaneye bagvuran gebeler
ile yapildign icin ¢alisma sonuglar1 tiim gebeler igin
genellestirilemez.
yarisindan fazlas1 gelir
bildirmistir. Dolayisiyla bu yoniiyle drneklem grubu,
dogum hizmeti alan genel popiilasyonu
etmemektedir. Verilen yanitlar bireysel beyana dayali
oldugu igin yanilma pay: olup, verilerin giivenirligi
katilimcilarin verdigi bilgilerin dogrulugu ile sinirhdir.

Calismada yer alan katihmcilarin
durumunu yiiksek olarak

temsil

Katki Oran1 Beyani
Yazar(lar)in katki yiizdesi asagida verilmistir. Tim
yazarlar makaleyi incelemis ve onaylamistir.

R.0. B.N.K.
K 50 50
T 50 50
Y 50 50
VTI 80 20
VAY 80 20
KT 60 40
YZ 60 40
KI 50 50
GR 50 50
PY 50 50

K= kavram, T= tasarim, Y= yonetim, VTI= veri toplama ve/veya
isleme, VAY= veri analizi ve/veya yorumlama, KT= kaynak
tarama, YZ= Yazim, KIl= Kkritik inceleme, GR= goénderim ve
revizyon, PY= proje yonetimi.

Catisma Beyani
Yazarlar bu c¢alismada higbir ¢ikar iliskisi olmadigini
beyan etmektedirler.

Etik Onay/Hasta Onami

Bu calisma Acibadem Universitesi Tibbi Arastirma Etik
Kurulu' tarafindan onaylandi (onay tarihi: 18 Subat 2022,
onay numarast: 2022-18/02). Arastirma Helsinki
Deklarasyonu Prensipleri'ne uygun sekilde yapilmistir.
Verilerin topladig1 kurumdan yazili kurum izni alinmistir.
Arastirmaya  katilmayr kabul eden gebelerden
aydinlatilmis onam formu kullanilarak yazili onam
alinmistir.

Tesekkiir ve Bilgilendirme
Arastirmada yer alan gebelere tesekkiir ederiz.
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Abstract: Dialysis adequacy is currently defined as the dose of dialysis that covers all functions of the kidney and is measured by
adequate removal of harmful substances and excess fluid accumulated in the body. The aim of this study is to examine the relationship
between dialysis adequacy and blood pressure, as well as the number of intradialytic hypotensive episodes in hemodialysis patients.
The study included 50 patients receiving four-hour hemodialysis three times a week at Mus State Hospital. Dialysis adequacy was
based on Kt/V and URR values. Demographic data were collected by face-to-face interviews with the participants. Blood pressure,
Kt/V, and URR were measured before the hemodialysis session, and then the total number of intradialytic hypotensive episodes within
one hemodialysis session was recorded. There was no statistically significant correlation between Kt/V and systolic and diastolic blood
pressure and number of intradialytic hypotensive episodes (P>0.05). There was no statistically significant correlation between URR
and systolic and diastolic blood pressure and number of intradialytic hypotensive episodes (P>0.05). Our study shows that there is no
significant relationship between dialysis adequacy and blood pressure and number of intradialytic hypotensive episodes. Further
research is needed to understand how these relationships may vary among patient groups with different demographic and clinical
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1. Introduction

End-stage renal failure is a serious health condition
characterized by the inability of the kidneys to effectively
filter waste and excess fluid. This condition usually
develops as a result of chronic diseases such as diabetes
and hypertension. Its treatment involves methods such
as kidney transplantation or dialysis. The aim of dialysis
is to filter waste products and excess fluid from the
patient's blood with the help of a machine (Cheng et al,,
2021; Sharanappa et al., 2021). Dialysis therapy consists
of two types: hemodialysis (HD) and peritoneal dialysis
(Sahathevan et al,, 2020; Arasu et al,, 2022). One of the
important parameters determining the quality of HD is
dialysis adequacy (DA) (Ding et al,, 2021).

DA is a crucial indicator that is meticulously monitored to
enhance patients' quality of life and improve long-term
survival (Wayunah et al,, 2023). Currently, dialysis dose
is defined as the measure encompassing all kidney
functions and assessed by the removal of solutes
(Zedelenmez and Caglar, 2019). High-quality dialysis
therapy, by effectively removing waste and excess fluid,
has positive effects on cardiovascular health, nutritional

status, and overall health (Aghsaeifard et al, 2022).
Therefore, optimizing DA is of critical importance for the
well-being of patients and the effectiveness of healthcare
services (Raimundo et al,, 2023). Additionally, increasing
DA reduces the risk of complications in HD patients,
decreases hospitalization rates, and lowers overall
healthcare costs (Miyata et al., 2019). DA is an important
indicator determining the quality of HD, and it also
depends on factors such as the patient's health status, the
implementation of the dialysis method, equipment
quality, dialysis duration and frequency, nutritional
status, and blood pressure (Seng et al., 2020; Sola et al,,
2020; Lint et al, 2023). Effective fluid removal during
dialysis helps prevent intradialytic hypotension (IDH)
(Flythe et al, 2020; Fotiadou et al, 2020). IDH is a
condition where blood pressure drops below a certain
threshold during hemodialysis, typically caused by rapid
volume changes in the body during fluid removal (Karaer
etal, 2021; Hamrahian et al,, 2023). IDH episodes (IDHE)
are defined in two different ways: asymptomatic and
symptomatic. Asymptomatic IDHE is characterized by a
decrease in systolic blood pressure of more than 20
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mmHg from the pre-dialysis value, without the presence
of any additional adverse symptoms in the patient
(Kanbay et al, 2020). A symptomatic IDHE is
characterized by a drop in the average systolic blood
pressure of more than 10 mmHg from the predialysis
value, along with symptoms such as severe abdominal
pain, nausea, vomiting, dizziness, blurred vision, muscle
cramps, and severe anxiety (Workgroup, 2005; Alhawari
etal,, 2020; Allinovi et al., 2022;).

Blood pressure management in dialysis patients is
complex and challenging due to the inadequacy of kidney
function, autonomic nervous system disorders, and the
loss of other autoregulatory mechanisms. To enhance the
effectiveness of DA, it is essential to meticulously
monitored on blood pressure (Kanno, 2021). Because
high blood pressure necessitates the removal of more
fluid during hemodialysis, it increases the risk of IDH and
makes it difficult to adjust the optimal ultrafiltration rate
(Agarwal et al., 2014; Dekker et al,, 2018). On the other
hand, low blood pressure reduces dialysis tolerance,
potentially leading to the early termination of sessions
and inadequate treatment (Tawfik et al, 2022;
Uduagbamen et al,, 2022; Kim et al., 2023). Therefore,
relationship between
parameters such as blood pressure and DA allows for a

understanding the clinical
more comprehensive evaluation of treatment processes.
Furthermore, the absence of studies
investigating this relationship in the literature will allow
us to fill this gap. The aim of our study is to examine the
relationship between DA, blood pressure, and number of
IDHEs.

primarily

2. Materials and Methods

2.1 Participants and Sample Size

In our descriptive and cross-sectional study, the sample
size was determined using the formula of sample size =
[Z (1-a/2) /d])? p(1-p)] (1) (Charan and Biswas, 2013).
Here, p represents the expected proportion of
hemodialysis patients. Referring to a published study, the
expected proportion was assumed to be 5%, and the

[ Study Population (n = 64) ]

precision (d) was set at 0.02 (Karaaslan and Pembegul,
2023). With a = 0.05 and Z (1-a/2) = 1.96, the calculated
sample size was found to be 42. Considering a potential
20% loss, 50 hemodialysis patients were included in the
study. In this context, the study was completed with 50
patients who met the inclusion criteria and agreed to
participate out of 64 patients receiving HD treatment at
the Mus State Hospital dialysis unit (Figure 1.).
Participants were selected from individuals over 18
years had been receiving regular
hemodialysis treatment three times a week for at least
six months. The exclusion criteria included patients with
health issues such as angina pectoris and uncontrolled
arrhythmias, as well as those with communication
difficulties, cognitive problems, or orthopedic disabilities
that would prevent them from meeting the study

of age who

requirements.

2.2 Data Collection Tools

Demographic collected from the
participants included in the study through a personal

information was

information form, which included basic data such as age,
gender, duration of dialysis treatment, and smoking
status.

2.2.1 Measurement of dialysis adequacy

DY is typically measured by evaluating patients' Kt/V and
URR values.

Kt/V: This parameter represents the ratio of the volume
of blood cleared of waste (K) during dialysis to the
patient's total body water volume (V) over the treatment
time (t) (Liang et al,, 2019). In hemodialysis, a Kt/V value
higher than 1.2 is targeted. Higher Kt/V values indicate
that the dialysis process effectively removes waste from
the body (Ding et al,, 2021).

URR: The Urea Reduction Ratio (URR) is calculated by
comparing blood urea nitrogen (BUN) levels before and
after dialysis (Liang et al, 2019). A higher URR value
indicates a more effective dialysis process. An ideal URR
is targeted to be 65% or higher (Ferreira et al, 2020). In
the study, the values of all participants were based on
their measurements taken before the HD session.

/ Exculuded (n=11)

< 18 years old (n=23)

< 6 month hemodialysis (n=2)

v

[ Assessed for eligibility (n=53) ]

h 4

[ Finised the questinore (n=50) ]

A 4

[ Included in data analysis (n= 50) ]

Figure 1. Flowchart to study.

Acute Complications (n=3)

(
(
Orthopedic disability (n=1)
(
\ Declined to participate (n=2)

-

Too sick to participate (n=3) ]

.
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2.2.2. Measurement of blood pressure

Digital blood pressure monitors are widely used to
measure blood pressure and pulse. These devices inflate
the cuff automatically or semi-automatically and display
the patient's systolic and diastolic blood pressure values
on a digital screen (Lurbe et al,, 2016). In our study, we
used the Omron IntelliSense HEM-907XL, IL brand
device. Blood pressure was measured before the HD
session. The measurement was performed 5 minutes
after the patient was lying in bed.

2.2.3 Measurement of IDHA

During data collection, the number of symptomatic
IDHEs within one HD session was recorded.

2.3. Statistical Analysis

SPSS (Statistical Package for Social Sciences) Windows
v25.0 (SPSS Inc, IBM Corp, Armonk, New York) was used
for all statistical analyses in this study. Initially, the basic
statistical properties (mean, standard deviation) of the
variables in the data set were calculated. The Shapiro-
Wilk test was used to examine whether the variables
followed a normal distribution. Pearson and Spearman
correlation analyses were applied to evaluate the
relationships between variables; Pearson correlation was
used for normally distributed variables, while Spearman
correlation was used for non-normally distributed
variables. Finally, the obtained correlation coefficients
and p-values were examined to determine statistical
significance. A P-value of less than 0.05 was considered
statistically significant.

Table 1. Demographic data

3. Results

The mean age of the participants was 53.72+12.14 years,
with an age range of 24 to 80 years. The average duration
of hemodialysis treatment was 2.60+1.32 years. The
mean Kt/V ratio was 1.34 * 0.41 (ranging from 0.56 to
2.61), and the mean URR ratio was 64.27+14.26 (ranging
from 41.59 to 78.50). Regarding blood pressure values,
the average systolic blood pressure was 141.68+19.69
mmHg (ranging from 85 to 181 mmHg), and the average
diastolic blood pressure was 82.02+11.27 mmHg
(ranging from 56 to 124 mmHg).

The number of IDHEs was recorded as five in total, with
three occurring in women and two in men. No patients
experienced two different IDHE within the same HD
session. The gender distribution showed that 50% of the
participants were female and 50% were male (Table 1).
There was no
between Kt/V and systolic and diastolic blood pressure
(P=0.897 and P=0.976, respectively). Similarly, no
statistically significant relationship was found between
Kt/V and IDHE (P=0.987). These results indicate that
there is no meaningful relationship between Kt/V and
blood pressure or IDHE (Table 2).

There was no statistically significant relationship
between URR and systolic and diastolic blood pressure
(P=0.131 and P=0.596, respectively). Similarly, no
statistically significant correlation was found between
URR and IDHE (P=0.873). These results indicate that
there is no meaningful relationship between URR and
blood pressure or IDHE (Table 3).

statistically significant relationship

. N=50
Variable
X +SS Min-Max
Age 53.72 +12.14 24-80
Duration of dialysis treatment (years) 2.60 +1.32 1-4
Kt/v Ratio (Male 1,38; Female 1,32) 1.34 +£0.41 0.56-2.61
URR Ratio (Male 65,5; Female 66,29) 64.27+14.26 41.59-78.50
Systolic Blood Pressure 141.68 £ 19.69 85-181
Diastolic Blood Pressure 82.02 £+ 11.27 56-124
n (%)

Total Number of IDH Episodes 5 10.0

Female 25 50.0
Gender Male 25 50.0

Total 50 100

Yes 9 18.0
Smoking Status No 41 82.0

Total 100 100
X= arithmetic mean, SD= standard deviation.
Table 2. Relationship between Kt/v blood pressure and number of IDHEs
Variable SYSTOL DIASTOL Number of IDHEs
Kt/V Correlation Coefficient 0.018 0.004 0.002

P 0.897" 0.9768 0.987 8

* Pearson correlation analysis, P Spearman correlation analysis
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Table 3. Relationship between URR blood pressure and number of IDHEs

Variable SYSTOL DIASTOL Number of IDHEs
Kt/V Correlation Coefficient -0.0216 0.076 -0.023
P 0.131* 0.596 8 0.8738

* Pearson correlation analysis, P Spearman correlation analysis

4. Discussion

In our study, the relationship between dialysis adequacy
(DA) and blood pressure and the number of IDHEs was
examined in hemodialysis patients. Our findings indicate
that Kt/V and URR values do not have a significant
relationship with blood pressure parameters or the
number of IDHEs.

Examining the demographic data reveals that, although
middle-aged individuals are predominant, there is a wide
age distribution encompassing various age groups. The
mean duration of HD treatment suggests that patients
typically have a relatively short duration of dialysis
treatment, while the
significant variability in this duration among the patients.
Additionally, it was determined that 28% of the
participants are smokers.

An examination of the gender distribution revealed that
50% of the participants were female and 50% were male.
Although there is no complete consensus in the
literature, differences in DA between male and female
hemodialysis patients have been reported (Djukanovic et
al,, 2022). Some studies suggest that women may have
higher Kt/V values due to generally lower muscle mass,
while others contend that men may have higher Kt/V
values than women. Additionally, these studies indicate
that the impact of gender on clinical outcomes is minimal
(Davenport, 2013; Weigert et al.,, 2020; Ding et al.,, 2021).
In our study, the observation that men had higher
average Kt/V values while women had higher average

standard deviation indicates

URR values is consistent with the existing literature.

Our findings indicate that there is no statistically
significant relationship between Kt/V and URR values
and blood pressure parameters. This result supports the
idea stated by Flythe et al. that Kt/V values alone may be
insufficient as a determinant of blood pressure
management due to the individual differences of patients,
different haemodialysis durations and the influence of
other clinical factors (Flythe et al.,, 2020). Liu et al. (2022)
posited that the URR value is an inadequate indicator of
the impact of haemodialysis on cardiovascular outcomes.
They argued that, in addition to the dialysis dose, other
factors, including the patient's age, dialysis duration and
other clinical variables, must be considered. The absence
of a significant relationship between DA and blood
pressure suggests that factors such as antihypertensive
treatment management, fluid intake, and diet may have a
more predominant influence. Indeed, there is evidence to
suggest that the regular use of antihypertensive drugs
represents a fundamental approach to the control of high
blood pressure, with fluid management also playing an
important role in ensuring haemodynamic stability in

dialysis patients (Saran et al., 2006; Amirul Islam et al,,
2021; Kim et al, 2024). Furthermore, the broad age
range of patients, variations in the dialysis protocols
administered, and individual differences in lifestyle
factors may have contributed to the absence of a
significant relationship.

The findings of this study revealed that the mean Kt/V
ratio was 1.34+0.41, with values ranging from 0.56 to
2.61, and the mean URR ratio was 64.27+14.26, with a
range of 41.59 to 78.50. These observed values are
generally consistent with the recommended target
thresholds for dialysis adequacy, indicating that the
dialysis procedures employed were largely effective in
achieving the desired solute removal (Ferreira et al,
2020; Ding et al, 2021). However, the absence of a
statistically significant correlation between Kt/V and
URR values and both blood pressure parameters and the
number of intradialytic hypotensive episodes suggests
that other clinical variables, such as the management of
dry weight, may exert a more prominent influence on
patient outcomes. This highlights the complexity of
managing dialysis adequacy and suggests a multifactorial
approach may be necessary to optimize clinical results.

In our study, no significant relationship was found
between DA and IDHE. A comparable study in the
literature to directly compare these findings was not
identified. However, it is recognized that the complex
pathophysiology of IDHE, along with
variations in hemodynamic regulation and vascular
reactivity, can significantly impact this
complication (Sars et al, 2020). This suggests that each
patient may respond differently to dialysis treatment and
that these responses may affect DA. In some patients,
vascular reactivity may cause sudden drops in blood
pressure, which may subsequently result in IDHE.
Numerous studies in the literature support this
observation (Agarwal et al, 2009; Kanbay et al., 2020;
Sars et al,, 2020; Timofte et al,, 2021; Yildiz et al,, 2023).
In this context, it is evident that preventing intradialytic
hypotension requires consideration not only of Kt/V and
URR but also of the individual's hemodynamic stability
and fluid status (Timofte et al, 2021; Baeg et al., 2022).
The effectiveness of dialysis treatment and the risk of
IDHE can be significantly influenced by each patient's
unique health status and existing comorbidities. Patients
with additional health conditions such as diabetes or

individual

critical

cardiovascular disease may be more susceptible to
haemodynamic changes, which may increase the risk of
IDHE. Indeed, numerous studies have reported the
prevalence of cardiovascular comorbidities among HD
patients (Luo et al., 2020; Pan et al,, 2024).
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5. Conclusion

To the best of our knowledge, this study is the first to
examine the relationship between DA and the number of
IDHEs. The findings of our study indicate that there is no
statistically significant correlation between DA and either
blood pressure or the number of IDHEs. Further research
is required to ascertain whether these relationships will
undergo a change in patient groups with disparate
demographic and clinical characteristics.

Limitations

The limited demographic and clinical characteristics of
our participants, coupled with the fact that a single-
session relationship was analysed, may have rendered it
challenging to discern potential associations between DA
and blood pressure and IDHE. It would be beneficial to
conduct long-term follow-up studies in the future, in
which the demographic and clinical characteristics of the
participants are questioned in more detail. This could
include factors such as nutritional status and regular
medication use.
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MOBIL TELEFON YOKSUNLUGU (NOMOFOBI): BIR MESLEK
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Ozet: Bu arastirma saglik hizmetleri meslek yiliksekokulu yash bakimi programinda egitim goren birinci sinif 6grencilerin nomofobi
duizeylerini ve etkileyen faktorleri incelemek amaciyla gerceklestirilmistir. Tanimlayici tipte yiriitiilen arastirmanin érneklemini, bir
iniversitenin yash bakimi programina kayith birinci smif (n=59) égrencileri olusturmustur. Veriler “Bireysel Bilgi Formu” ve
“Nomofobi Olcegi (NMP-Q)” kullanilarak toplanmustir. Aragtirmaya katilan égrencilerin yas ortalamasinin 19,64+1,36 yil, %69,5'inin
(n=41) kadin oldugu bulunmustur. NMP-Q Toplam Puaninin 82,0£35,0 oldugu tespit edilmis olup ¢alismaya katilan 6grencilerin orta
seviyede nomofobik oldugu belirlenmistir. Kadinlarin, nomofobi puanlarinin erkeklere gore daha yiiksek oldugu belirlenmistir
(P<0.05). Ogrenim goérdiigii boliimii istemeyerek secen 6grencilerin toplam 6lgek puani ve tiim alt boyut puan ortalamalarinin
istatistiksel olarak yiiksek ve anlamli oldugu bulunmustur (P<0.05). Ogrencilerin 6grenim gérdiigii boliimi istemeyerek segmelerinin
nomofobi riskini artirdiginin farkinda olunmasi ve telefon bagimliliginin oniine gecilmesi amaciyla girisimler planlamasi
onerilmektedir.
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Mobile Phone Deprivation (Nomophobia): A Vocational School Example

Abstract: This study was conducted to examine the nomophobia levels and affecting factors of first-year students studying in the
elderly care program of a vocational school of health services. The sample of descriptive study consisted of first-year students (n=59)
enrolled in the elderly care program of a university. Data were collected using the “Individual Information Form” and the “Nomophobia
Scale (NMP-Q)”. The mean age of the students participating in the study was found to be 19.64+1.36, and 69.5% (n=41) were female.
The NMP-Q Total Score was found to be 82.0+35.0, and it was determined that the students participating in the study had moderate
nomophobia. It was determined that women had higher nomophobia scores than men (P<0.05). It was found that the total scale score
and all sub-dimension score averages of students who unwillingly chose their department were statistically significant (P<0.05). It is
recommended that students be aware of the fact that choosing their department unintentionally increases the risk of nomophobia and
that interventions be planned to prevent phone addiction.
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psikolojik patolojiler bunlardan en 6nemlileridir (Devi ve
Dutta, 2022).

1. Giris

Giiniimiizde hizla ilerleyen bilgi ve iletisim teknolojileri

tlim diinyada hayatimizin vazgegilmez bir pargasi haline
gelmistir. Basta gencler olmak iizere her yastan bir¢ok
insan yeni teknolojileri ders g¢alismak, oyun oynamak,
arkadaslariyla iletisim kurmak ve diger bircok aktivite
icin kullanmaktadir. Son zamanlarda, kullanimi kolay
olan akilli cep telefonlarinin bir statii semboliinden bir
zorunluluga doniistiigii  gorilmektedir (Gutiérrez-
Puertas ve ark.,, 2019; Devi ve Dutta, 2022). Ancak cesitli
avantajlar saglamasinin yani sira, cep telefonlarinin asiri
bircok  farkh acabilir.
Elektromanyetik alan radyasyonuyla ilgili durumlar,
dikkat dagimikhigt ve yeni teknolojik
kullanamama korkusuyla baglantili sosyal, fiziksel ve

kullanim soruna  yol

cihazlari

Nomofobi, terim olarak 2008'de ortaya ¢ikmis olup,
tasinabilir teknolojilerden 6zellikle akill telefonlara karsi
olusan, toplum ve bireyler iizerinde patolojik bir
bagimlilik yaratan modern bir fobi tiirii olarak kabul
edilmektedir. Bireylerin cep telefonlar1 olmadiginda veya
kullanamadiklarinda yasadiklar1 endise veya korkuyu
ifade eder (Bhattacharya ve ark., 2019; Moreno-Guerrero
ve ark, 2020; Notara ve ark., 2021). ilgili literatiirde

nomofobik bireylerin mobil telefonlarina
ulasamadiklarinda istemsiz ve mantiksiz bir korku
yasadiklar1 belirtilmektedir. Bu bireyler sarjlarinin

bitmesinden, kapsama alani disinda kalmaktan, akill
telefonlarin1 herhangi bir yerde unutmaktan dolay:
gercekci olmayan, abartil bir korku yasarlar ve siklikla
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telefonlarinin, sarjlarinin, hatta internet baglantilarinin
olup olmadigini siirekli kontrol etme egilimindedirler
(Giiler ve Veysikarani, 2019; Sahin, 2021; Ozsavran ve
Ayyildiz, 2022). Bu sorun, Universite 6grencisi olan
ergenler ve gencg yetiskin popiilasyonda daha siddetli ve
yaygindir. Bu popiilasyondaki
sorunlar1  diisiik
bozukluklaridir. Ciinkii nomofobi kaygi, stres, bagimlilik,
diisik 6z saygi, sosyal sorunlar tetikleyerek, hayal
kirikligt ve takintili diisiincelere yol agabilir. Ayrica,
ozgliven eksikligi, diisiik 6z saygi ve sosyal baglantilar
kurarken sosyal becerilerin eksikligi, cep telefonlarina
olan bagimhligi artirmakla birlikte, zorlu akademik ve
kisisel yasamlarin bu cihazlarin kullanimini vazgegilmez
hale getirdigi de dikkate alinmalidir (Kaur ve ark., 2021;
Jahrami ve ark., 2024). Ayrica lniversite yasami, geng
bireyler icin degisimsel ve doniisiimsel agidan karmasik
sorunlarin yasandigl bir ddnemdir. Bu donemin ilk yili ise
alisilan yasam ¢evresinin bir anda degistigi yeni girilen
yabanci sosyal ve akademik ¢evreye uyum saglamak

nomofobinin baslica

akademik performans ve uyku

zorunda kalinan o6nemli bir zaman dilimidir. Gegis
asamasinda o6grencilerin stres diizeylerinin artarak
bagimh davraniglara kolaylikla yatkin hale geldikleri
bildirilmektedir (Biilbiil ve Giivendir, 2014; Tuhanioglu
ve Gizir, 2019; Arslan, 2020).

Kiiresel bir bagimlilik ve sorun olarak kabul edilen
nomofobinin birinci
yayginligini ve etkileyen faktorleri belirlemek énemlidir
(Giirbiiz ve Ozkan, 2020; Notara ve ark., 2021; Jahrami ve
ark., 2024). Dolayisiyla bu arastirma bir {iniversitenin
yasli bakimi programinda egitim goren birinci sinif
ogrencilerinin nomofobi diizeyleri ve iligkili faktorleri
belirlemek amaciyla yiiriitilmustiir.

sinif iniversite odgrencilerinde

2. Materyal ve Yontem

2.1. Arastirmanin Tipi

Bu calisma yash bakimi programinda 6grenim goéren
birinci sinif 6grencilerin nomofobi diizeyleri ile iligkili
faktorlerin belirlenmesi amaciyla tanimlayici tipte
gerceklestirilmistir.

2.2. Arastirmanin Evren ve Orneklemi

Arastirmanin evrenini Aralik 2021-Mart 2022 tarihleri
arasinda bir {niversitenin saglik hizmetleri meslek
ylksekokulu yash bakimi programinda (n=72) 6grenim
goren birinci simif égrencileri olusturmustur. Orneklem
hacmi evreni bilinen 6rneklem formiilii kullanilarak, %90
giic ve %95 giiven aralifinda hesaplanarak (n=58)
bulunmustur. Arastirmanin gergeklestirildigi tarihte
okulda bulunan ve arastirmaya katilmaya goniillii olan
ogrenciler (n=59) calismaya dahil edilmistir.

2.3. Veri Toplama Araglari

Arastirmanin verileri “Bireysel bilgi formu” ve Nomofobi
Olcegi (NMP-Q) kullanilarak toplanmustir. Bireysel bilgi
formunda Ogrencilerin yas, cinsiyet, yasanilan yer,
arkadas ve Ogretim elemanlar1 ile olan iligkileri ile
boliimii isteyerek se¢me durumlari sorgulanmaktadir.
Nomofobi Olgegi (NMP-Q) ise; égrencilerin nomofobi
diizeylerini degerlendirmek i¢in Yildirnm ve Correira

(2015) tarafindan gelistirilen ve Yildirim ve arkadaslari
(2016) tarafindan Tiirkge’ye uyarlanan bir 6lgek olarak,
20 maddeden olusmaktadir. Olgekten alinabilecek en
diisiik puan 20 en yliksek puan ise 140'tir. Bu dlgekte, 0-
20 puan arasi nomofobi yoklugunu, 21-60 puan arasi
disiik diizeyde nomofobi, 61-100 puan arasi orta diizey
nomofobi, 101-140 puan arasi ise yliksek diizeyde
nomofobi oldugunu gostermektedir (Yildirim ve Correira,
2015; Yildirim ve ark., 2016).

Olgegin Tiirkce'ye uyarlanmasinda “Bilgiye Erisememe”,
“Rahatliktan Feragat “fletisim Kuramama”,
“Cevrimici Baglantiyi Kaybetme” alt boyutlara ait
giivenirlik katsayilar1 sirasiyla 0,90, 0,74, 0,94 ve 0,91
olarak belirtilmistir. Bu ¢alismada ise dl¢egin giivenirlik
katsayis1 0,93 olarak tespit edilmis olup, alt boyutlarin
giivenirlik katsayilan ise sirayla 0,78, 0,84, 0,88 ve 0,89
olarak bulunmustur.

2.4. Verilerin Toplanmasi

Arastirma Aralik 2021-Mart 2022 tarihleri arasinda
yapilmistir.  Anket ogrencilerin ders disi
zamanlarinda uygulanmistir. Anket formu uygulanmadan
o6nce Ogrencilere arastirmanin aciklanarak
bilgilendirme yapilmistir. Calismaya katilmay1 kabul eden
ogrencilere  anket arastirmact  tarafindan
dagitilarak  arastirmacit  gozetiminde doldurmalari
istenmistir. Anket formunun uygulanmasi ortalama 15-
20 dakika stlirmiigtiir.

2.5. Verilerin Degerlendirilmesi

SPSS 22.0 paket programi ile incelenen arastirma
verilerinin  analizinde; sayi, yiizdelik dagilimlari,
ortalama, standart sapma, t testi ve tek yonlii varyans
analizi (ANOVA) kullanilmistir. Istatistiksel anlamlilik
icin P degeri 0.05’ten kiiciik olarak kabul edilmistir (Geng
ve Soysal, 2018).

Etme”,

formu
amacl

formu

3. Bulgular

Arasgtirmaya katilan o6grencilerin yas ortalamasinin
19,64+1,36 yil olup, %69,5'inin (n=41) kadin oldugu
bulunmustur. Ogrencilerin %81,4’linlin (n=48) egitim
gordiigli boliimii isteyerek sectigi, %57,8'sinin (n=34)
yurtta yasadigl, %50,8’inin (n=30) arkadas iliskilerinin
cok iyi, %59,3’linlin (n=35) o6gretim elemanlan ile
iligkilerinin iyi oldugu tespit edilmistir (Tablo 1).

NMP-Q puan
ortalamalar1 dagilimina bakildiginda; bilgiye erisememe
alt boyutunun 4,22+1,2, rahathiktan feragat etme
4,08+1,4, iletisim kuramama 4,15+1,3, ¢evrimigi
baglantiy1 kaybetme alt boyutunun 4,02+1,4, NMP-Q
Toplam Puaninin 82,0435,0 oldugu belirlenmistir (Tablo
2). Bu sonuglara gore ¢alismaya katilan 6grencilerin orta
seviyede nomofobi diizeyine sahip oldugu belirlenmistir.

Ogrencilerin toplam puan ve alt

Ogrencilerin  sosyodemografik  6zelliklerine  gére,
nomofobi puanlar1 ve nomofobi alt boyutlar1 puan
ortalamalar1 arasindaki farkin analizi Tablo 3’de

gosterilmistir. Buna gore kadin o6grencilerin, erkek
Ogrencilere gore puanlar1 yiiksek olup
istatistiksel olarak anlamli oldugu goriilmektedir (t=-
2,084 P<0,05).

nomofobi
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Tablo 1. Ogrencilerin bireysel 6zelliklerinin dagihmi

Ogrencilere iliskin Ozellikler n %
Cinsiyet

Kadin 41 69,5
Erkek 18 30,5
Ogrenim goérdiigii boliimii isteyerek secme

Evet 48 81,4
Hayir 11 18,6
Yasanilan yer

Aile 16 271
Arkadas 5 8,5
Yurt 34 57,8
Yalniz 4 6,6
Arkadas liskileri

Cok lyi 30 50,8
Iyi 26 44,1
Orta 30 51
60gretim elemanlart ile iliski

Cok lyi 12 20,3
Iyi 35 59,3
Orta 12 20,4

Tablo 2. Ogrencilerin NMP-Q puanlarinin ve alt boyut puan ortalamalarinin dagihmi

NMP-Q Olgegi ve Alt Boyutlar X+ SS Min.-Max.
Bilgiye Erisememe 4,22 +1,2 2-7
Rahatliktan Feragat Etme 4,08 + 1,4 1-7
fletisim Kuramama 4,15+1,3 1-7
Cevrimici Baglantiy1 Kaybetme 4,02+1,4 1-7
NMP-Q Toplam Puan 82 +350 20-140

%= ortalama, SS= standart sapma, Min= minimum, Max= maksimum.

Tablo 3. Ogrencilere iliskin 6zellikler ile NMP-Q puanlarinin ve alt boyut puan ortalamalarinin dagilimi

Cevrimici

Ogrencilere iliskin Ozellikler Ellglye Rahatliktan lletigim baglantiy1 NMP-Q
erisememe feragatetme  kuramama toplam puan
kaybetme
n X+ SS X+ SS X+ SS X+ SS X+ SS
;;";‘Z“ 491£1,05 4815124  427+#127  3,89+131 91,3+24,0
Erkek 41 3,92+1,20 4,20+1,47 4,09+0,75 4,32+1,64 78,4+20,9
18 t=-3,034 t=-2,339 t=-1,770 t=-2,942 t=-2,084
P*=0,004 P*=0,003 P*=0,628 P*=0,296 P*=0,042
Béliimii Isteyerek Segme 4,03+1,19 3,84+1,24 4,03+1,33 3,83+1,46 78,73+21,6
Evet 48 5,06£1,70 5,10+£1,68 4,68+1,06 4,85+0,90 98,19+20,1
Hayir 11 t=-2,665 t=-3,237 t=-1,510 t=-3,034 t=-2,719
P*=0,011 P*=0,002 P*=0,033 P*=0,007 P*=0,009
Yasanilan Yer 4,57+1,49 4,43+1,70 4,19+1,35 4,15+1,62 86,44+26,7
Aile 16 3,95+1,19 3,40+1,02 3,86+1,32 4,32+0,94 77,60+20,6
Arkadas 5 4,04+1,13 4,02+1,30 4,13+1,34 3,87+1,33 80,50+20,7
Yurt 34 4,68+1,04 4,00+1,60 4,45+1,09 4,45+2,19 87,75+27,4
Yalniz 4 F=0,938 F=0,808 F=0,938 F=0,154 F=0,341
P**=0,429 P**=0,495 P**=0,429 P**=0,927 P**=0,796

%= ortalama, SS= standart sapma.
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Tablo 3. Ogrencilere iliskin 6zellikler ile NMP-Q puanlarinin ve alt boyut puan ortalamalarinin dagilimi (devam ediyor)

oo o Cevrimici
. . S . Bilgiye Rahatliktan Iletisim B NMP-Q
Ogrencilere Iliskin Ozellikler . baglantiy1
erisememe feragatetme  kuramama toplam puan
kaybetme
n X+ SS X+ SS X+ SS X+ SS X+ SS
Arkadas iliskisi 4,40+1,35 4,23+1,55 4,11+1,29 4,10+1,54 84,00+1,32
Cok iyi 30 4,09+1,12 3,98+1,30 4,17+1,36 3,90+£1,36 80,89+4,55
Iyi 26 3,50+0,90 3,40+0,52 4,33+0,92 4,33+0,70 78,67+4,12
Orta 3 F= 0,980 F=0,517 F=0,953 F=0,809 F=0,844
p**=0,382 P**=0,599 P**=0,068 p**=0,213 p**=0,170
Ogretim elemanlari ile iliskisi 4,75+1,38 4,48+1,53 4,22+1,36 4,43+1,52 88,92+24,67
Cok iyi 12 4,14+1,12 3,86+1,35 3,99+1,19 3,72+1,24 8,46+20,3
Iyi 35 3,93£1,36 4,31+1,47 4,54+1,55 4,51+1,70 87,12+26,0
Orta 12 F=1,500 F=0911 F=0,796 F=2,075 F=1,317
p**=0,232 pP**=0,408 pP**=0,455 p**=0,135 pP**=0,276

*Bagimsiz 6rneklerde t-test,** Tek yonlii varyans analizi. = ortalama, SS= standart sapma.

Sirasiyla bilgiye erisememe ve rahatliktan feragat etme
alt boyutlar1 puan ortalamalarinin kadin 6grencilerde
yliksek oldugu tespit edilirken (t=-3,034 P<0.05, t=-2,339
P<0.05), iletisim kuramama ve ¢evrimi¢i baglantiy1
kaybetme puan ortalamalarinda cinsiyete gére anlamli
farklihik saptanmamistir (t=-1,770 P>0.05, t=-2,942
P>0.05). Ogrenim gordiigii bélimi isteyerek secme
durumuna gore, 6grenim gordigi bolimi istemeyerek
secen Ogrencilerin bilgiye erisememe, rahatliktan feragat
etme, iletisim kuramama ve c¢evrimici baglantiy1
kaybetme alt boyutu puan ortalamalarinin ve toplam
0lcek puaninin anlamli derecede yiiksek oldugu
bulunmustur (Sirasiyla t=-2,665, t=-3,237, t=-1,510, t=-
3,034, t=-2,719 P<0.05). Yasanilan yer, arkadas ve
ogretim elemanlar ile olan iliskisi agisindan nomofobi
puanlar1 ve nomofobi alt boyutlar1 puan ortalamalar
arasinda istatistiksel olarak anlamli farkin olmadig:
belirlenmistir (P>0.05).

4. Tartisma

Bu ¢alisma sonucunda NMP-Q 6l¢egi puaninin 82,0 + 35,0
olarak tespit edilmistir. Dolayisiyla arastirmaya katilan
yasli bakimi birinci sinif 6grencilerinin orta diizeyde
nomofobiye sahip oldugunu goériilmektedir. Konu ile ilgili
yapilan arastirmalar incelendiginde genglerin nomofobi
diizeylerinin orta ile yliksege yakin dereceler arasinda
degistigi bildirilmektedir. Bu bilgiyi destekler sekilde
Fransa'da universite dgrencilerinin yaklasik %73'liniin
nomofobik oldugu belirtilirken, Hindistan'daki tip
ogrencilerinin %67,2'sinin orta diizeyde nomofobik
oldugunu bildirilmektedir (Tavolacci ve ark, 2015;
Bartwal ve Nath, 2020). Aksogan ve Atica (2022)
Tirkiye’deki ogrencilerinin
diizeylerinin orta seviyede oldugunu bildirirken, benzer
sekilde Okuyan ve ark. (2019) tarafindan yapilan bir
diger ¢calismada da hemsirelik ve tip 6grencilerinin orta
diizeyde nomofobik oldugu belirlenmistir.

Calismamizda kadinlarin nomofobi diizeyinin erkeklere

liniversite nomofobi

gore istatistiksel olarak anlamli derecede yiiksek oldugu
bulunmustur. Bu dogrultuda Yilmaz ve ark. (2018)
iletisim fakiiltesi 6grencilerinde, Yolcu ve Ciftci
(2023)'nin  ise  meslek yiliksekokulu  bilgisayar
programcilifi 6grencilerinde yaptiklar1 ¢alismalarinda
kadinlarin nomofobi dilizeyinin erkeklerden anlaml
sekilde yiliksek oldugu tespit edilmistir. Bu sonuglari
destekler nitelikte, Aldhahir ve ark. (2023) ile Kateb
(2017) benzer sonuglar bildirirken, Than ve Shan (2021)
tarafindan gergeklestirilen ¢alisma sonucunda nomofobi
ile cinsiyet degiskeni arasinda anlamli bir iliski
olmadigin1  bildirilmistir. (2022) tarafindan
ilkemizde nomofobi ile ilgili yapilan c¢alismalarda,
cinsiyet degiskeninin etkisinin incelendigi meta analiz
sonuglarina gore kadinlarin erkeklerden daha nomofobik
oldugu aciklanmustir. ilgili literatiirde cinsiyet degiskeni
ile  nomofobi iligkisi ile ilgili farkl

Avcl

sonuglar

bildirilmektedir. Fakat tartisilan g¢alismalarin ¢ogu
Ogrenci gruplarina uygulanmistir. Nomofobi
calismalarinin farkl orneklem gruplarina

uygulanmasinin, popiilasyondaki cinsiyetler arasindaki
farklihklarin belirlenmesinde o6nemli rol oynayacagi
disiiniilmektedir.

Calisma sonucunda 6grenim gordigi bolumi isteyerek
se¢meyen Ogrencilerin, isteyerek secen dgrencilere gére
nomofobi ve tiim nomofobi alt boyutlar1 puanlarinin
ylksek oldugu bulunmustur. Yapilan literatiir taramasi
sonucunda nomofobi ve o6grenim goriilen bolimiin
isteyerek secilmesi arasindaki baglantiy1 arastiran
calismaya rastlanilamamistir. Bununla beraber benzer
bir konu o0grencilerinde
bagimliliginin arastirildigit  bir ¢alismada hemsirelik
bolimiini istemeyerek secen oOgrencilerin, isteyerek
secenlere gore internet bagimhilik diizeyinin yiiksek
oldugu bildirilmektedir (Kocaaslan ve ark., 2021).
Gergeklestirilen bu ¢alisma sonucunda yasanilan yer,
arkadas ve 0gretim elemanlari ile olan iliskisi agisindan

olan Universite internet

nomofobi puanlari ve nomofobi 6l¢ceginin alt boyut puan
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ortalamalar1 arasinda istatistiksel olarak anlaml farkin
olmadig1 belirlenmistir. Cevik-Durmaz ve ark. (2021)
tarafindan yapilan ¢alismada yurtta kalan 6grencilerin
nomofobi diizeylerinin digerlerine gore daha ytksek
olduguna dikkat cekmektedirler. Aldhahir ve ark. (2023)
ise ailesinin yaninda yasamayan 6grencilerin, aileleriyle
yasayan Ogrencilere kiyasla dnemli dl¢iide daha yiiksek
nomofobi puanlarina sahip olduklarini bildirmektedir.
Literatiirdeki c¢alismalar ile belirlenen bu farkin,
ogrencilerin insanlarla iletisiminin yogun oldugu bir
boéliimde 6grenim gormeleri ve bireysel sosyal iliskileri
ile ilgili oldugu diisiiniilmektedir.

5. Sonug

Bu c¢alisma, teknoloji toplumlarinin yasadigi modern
patolojilerden biri olan nomofobi kavraminin yash
bakimi 6grencilerindeki dilizeyi ve baz1 faktorler
arasindaki iliskiyi incelemistir. Yapilan analizler
sonucunda calismaya dahil edilen O6grencilerin orta
diizeyde nomofobik oldugu, cinsiyet ve 6grenim gordiigii
bolimi istemeyerek se¢cme degiskenlerinin nomofobi
diizeyini artirdigl belirlenmistir. Sonuglarin
genellenebilmesi icin farkli bolgelerde ve boéliimlerdeki
ogrenciler lizerinde arastirmalar yapilmasi ve telefon

bagimhiliginin  engellenmek  amaciyla  girisimler
planlamasi 6nerilmektedir.
Arastirmanin Simirhliklar:
Veri toplama asamasinda sadece derse katilan,

arastirmaya katilmay1 kabul eden ve tek bir programa
kayith  6grencilerle
sinirhliklaridir.

yuritilmesi bu arastirmanin

Katki Orani1 Beyam
Yazar(lar)in katki yilizdesi asagida verilmistir. Yazar
makaleyi incelemis ve onaylamistir.

D.K.
K 100
T 100
Y 100
VTI 100
VAY 100
KT 100
YZ 100
KI 100
GR 100
PY 100
FA 100

K= kavram, T= tasarim, Y= yonetim, VTI= veri toplama ve/veya
isleme, VAY= veri analizi ve/veya yorumlama, KT= kaynak
tarama, YZ= Yazim, KI= Kkritik inceleme, GR= goénderim ve
revizyon, PY= proje yonetimi, FA= fon alimi.

Catisma Beyani
Yazar bu ¢alismada higbir ¢ikar iligkisi olmadigini beyan
etmektedirler.

Etik Onay/Hasta Onami

Bu arastirmanin yapilabilmesi icin Zonguldak Biilent
Ecevit Universitesi Insan Arastirmalar1 Etik Kurulu’'ndan
ve ¢alismanin gercgeklestirildigi kurumdan izin alinmistur.
(onay tarihi: 06 Arahk 2023, onay numarast:
06.12.19.680). Ornekleme dahil edilen 6grencilere,
calisma hakkinda agiklama yapilarak sozel ve yazil
onamlar1 alinmistir. Arastirma Helsinki Deklerasyonu
Prensipleri'ne uygun olarak yiirtitilmiistiir.
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Abstract: This study was aimed to determine nurses' knowledge levels regarding ventrogluteal (VG) area injection. This descriptive
and cross-sectional study involved 121 nurses in Tirkiye between December 2018 and March 2019. The nurses' descriptive
characteristics form and the knowledge suggestions form were completed. Statistical analyzes included the Mann Whitney U test,
Kruskal Wallis test, and Spearman correlation. It was found that 61.2% of the nurses received training for the VG area, most nurses
(69.4%) never injected the VG area, and 59.5% of those who applied it only once a week. The correct mean of nurses' information
suggestions regarding VG area injection was 6.76+3.92. There was a statistically significant difference between the knowledge levels of
those over the age of 40 (Mean Rank=45.97) and those under the age of 30 (Mean Rank=70.73) (P=0.022). It was found that the
knowledge level of nurses who received training on VG injection, applied VG injection in the department where they worked, and who
applied VG injection at least once a week were higher than the others (P<0.05). A weakly negative, statistically significant linear
relationship was found between age (r=-0.284, P=0.002), total professional working time (r=-0.265, P=0.003) and knowledge level. In
this study, the mean knowledge of nurses regarding the VG area was determined to be slightly lower than the medium level. In order
for nurses to have up-to-date information, it is recommended to provide in-service training at regular intervals and to measure
training outcomes through exams. In addition, the implementation and supervision of VG area injection in clinics will contribute to the
widespread use of VG area in intramuscular injection practice.
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nerves. Patients feel less pain in the VG area compared to
the dorsogluteal area and the patient satisfaction level is
higher (Glines et al,, 2013; Tugrul and Khorshid, 2014;
Yilmaz et al, 2016; Isseven and Sagkal Midilli, 2020;

1. Introduction

Intramuscular injection is one of the most commonly
preferred methods of parenteral drug administration.
With an intramuscular injection, the drug is administered

into the deep muscle tissue under the subcutaneous
tissue (Go¢men Baykara et al, 2019; Akbiyik, 2021).
Various areas are used for intramuscular injection, and it
is stated in the literature that the VG area is the most
reliable area (Taylor et al, 2008; Berman et al.,, 2008;
Potter et al, 2009; Kara et al,, 2015; ince et al, 2023).
Despite this, it seems that the use of the dorsogluteal area
is higher in nurses (Giilnar and Ozveren, 2016; Sar1 et al.,
2017; Sanhalp Zeyrek and Kuzu Kurban, 2017; Arslan
and Ozden, 2018; Legrand et al., 2019).

The VG is an area where complications are less common
than the dorsogluteal area (Giilnar and Caliskan, 2014;
Tugrul and Denat, 2014; Oliveira et al., 2015; Kara et al,,
2015). The ventrogluteal area has thin subcutaneous fat
tissue, allowing the needle to reach the muscle more
easily, and since it is far from the rectal region, the risk of
contamination is low. In addition, the VG is a safe area for
all patients since it is away from large blood vessels and

Apaydin and Oztiirk, 2021; Roldan-Chicano et al., 2023;
ince et al, 2023). It has been determined that less
bleeding and hematoma occur in injections applied to the
ventrogluteal area compared to the dorsogluteal area
(Apaydin and Oztiirk, 2021; Roldan-Chicano et al.,, 2023).
However, studies show that the VG area is not used
effectively (Giilnar and Caliskan, 2014; Sar et al,, 2017;
Sanlialp Zeyrek and Kuzu Kurban, 2017; Arslan and
Ozden, 2018; Legrand et al, 2019). This is because
nurses lack sufficient knowledge about the VG area and
are not accustomed to using it (Sar1 et al,, 2017; Arslan
and Ozden, 2018; Sii and Bekmezci, 2020). On the other
hand, it is known that the rate of VG injection among
nurses increases with education (Giilnar and Ozveren,
2016; Sanhalp Zeyrek and Kuzu Kurban, 2017).

Studies addressing the knowledge levels of nurses
regarding VG site injection are quite limited (Giilnar and
Caliskan, 2014; Giilnar and Ozveren, 2016; Sanlhalp
Zeyrek and Kuzu Kurban, 2017). In this context, it is
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important to assess nurses' knowledge levels regarding
VG area injections. It is also thought that this study will
increase nurses' awareness of VG area injections and
their preference for the VG area for intramuscular
injections.

This study was conducted to determine the knowledge
levels of nurses working in a public hospital regarding
intramuscular injection into the VG region.

2. Materials and Methods

We designed a descriptive and cross-sectional study to
determine the knowledge level of nurses working in a
public hospital regarding intramuscular injection into the
VG area.

This study was conducted between December 2018 and
March 2019. The sample of the study consisted of 121
nurses working in a state hospital in Tiirkiye.

The data were collected with the "Nurses' descriptive
characteristics form" and "The knowledge suggestions
form" created by the researcher in line with the literature
(Giilnar and Caliskan, 2014; Giilnar and Ozveren, 2016;
Sanlialp Zeyrek and Kuzu Kurban, 2017). Expert opinion
was obtained before the study and then the necessary
arrangements were made.

Nurses' descriptive characteristics form: This form
consists of 9 questions about the demographic and
working characteristics of nurses.

The knowledge suggestions form: This form contains a
total of 16 correct and incorrect statements prepared to
determine the nurses' knowledge levels regarding VG
area injection application. Participants were asked to
choose one of the options "correct”, "wrong" or "I don't
know" for these propositions. The form was developed
by the researcher and had a Cronbach Alpha reliability
coefficient of 0.91 after content validity was performed.
The dependent variable of the research is the average of
the scores they
propositions regarding VG area injection, and the
independent variables are the descriptive characteristics
of such as age, gender, education level, working unit, total
professional working time, working time at the current
workplace, status of receiving training for VG injection,
VG training where it is received, VG injection application
status in the unit where worked, VG injection application
frequency.

In this study, statistical analyzes were performed using
the SPSS (Version 21.0) package program. Normality
distribution was examined with Kormogorov-Smirnov
and Shapiro-Wilk tests. Descriptive statistics are
presented as numbers and percentages. Age, which is a
continuous variable, is presented as the meantstandard
deviation of total professional working time years in
current institution. Mann Whitney U test and Kruskal
Wallis test were used to evaluate the descriptive
characteristics of the nurses and their knowledge level

received from the information

regarding VG injection application. The relationship
between nurses' descriptive characteristics and their
knowledge examined with Spearman
correlation analysis. Additionally, the
evaluated at the P<0.05 significance level and 95%
confidence interval (Onder, 2018).

levels was
data were

3. Results

As shown in Table 1, the average age of the nurses was
31.69+7.702, 48.8% was 30 years below, 35.5% was
between 30-40 years and 15.7% was 40 years above. The
majority of nurses was women (87.6%) and university
(56.2%). 78.5% of the nurses was working in inpatient
services and 21.5% was working in intensive care. The
average professional working years of nurses was
9.893+7.669, the highest rate (35.5%) was composed of
nurses who have worked for less than 5 years, and the
second (26.4%) was composed of nurses who have
worked for 6-10 years. The average number of years of
work at the current workplace was 3.24+3.940 and the
rate of employees with less than 3 years (72.7%) was the
highest.

61.2% of the nurses stated that they received training on
the VG injection, 59.5% stated that they received this
training at school, 69.4% stated that they never injected
the VG area, and 59.5% stated that they applied it once a
week (Table 2).

Table 3 shows the distribution of responses to the
suggestions regarding VG injection. Accordingly, the
nurses stated that the VG area position for injection is
easier than the others (63.6%), that it is not used only in
adults (46.3%), that irritating and oily solutions can be
administered from this area (33.9%), and that the palm is
used to determine the area. The lower part of the femur
is located in the greater thoracanter (61.2%), the gluteus
medius muscle in the region is sufficiently developed in
infants (over 7 months) (55.4%), the region includes the
gluteus medius and gluteus minimus muscles (43%), the
region is located in the rectum. The risk of fecal
contamination due to its remoteness is low (66.1%), the
area can be used in weak patients (25.6%), massage of
the area after injection is not recommended (8.3%),
injection-related nerve damage, tissue necrosis and pain
in the area. No complications were observed (36.4%), the
right hand was used to determine the area if the injection
was to be made on the left side, the left hand was used if
the injection was to be made on the right side (29.8%),
the area was the safest (55.4%), and the area could be
injected with up to 4 ml of medication. They stated that it
can be detected (52.9%), that the subcutaneous tissue in
the region is thinner (28.9%) and that the detection of
the region is based on objective data (51.2%). It was also
determined that 49.6% of the nurses thought that they
would harm the patient during the VG area injection. The
correct mean of the nurses is 6.760+3.922.
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Table 1. Descriptive characteristics of nurses (N=121)

Descriptive Characteristics n % X+Sd (min- max)
Age 31.69+7.702 (20-52)
Aged 30 years below 59 48.8
30-40 43 35.5
Aged 40 years above 19 15.7
Gender
Female 106 87.6
Male 15 12.4
Education
Health vocational high school 23 19.0
Associate degree 22 18.2
University 68 56.2
Higher education level 8 6.6
Working Unit
Inpatient unit 95 78.5
Intensive care unit 26 21.5
Total Professional Working Time 9.893+7.669 (0.5-33)
5 years and less 43 35.5
6-10 years 32 26.4
11- 15 years 16 13.2
16- 20 years 16 13.2
21 years and more 14 11.6
Working Time at the Current Workplace
3 years and less
4_y6 Jears 88 727
21 17.4 3.24+3.940 (0.5-25)
7- 9 years 5 41
10- 12 years
13 years and more 3 25
4 33

X=mean, Sd= standard deviation.

Table 2. Distribution of nurses' characteristics regarding VG injection (N=121)

Characteristics of Nurses Regarding VG Injection n %
Status of Receiving Training for VG Injection

I received training 74 61.2
[ didn’t receive training 47 38.8
Where to Get Training for the VG Area

I received training at school 72 59.5
I received training in the hospital 2 1.7
VG Injection Application Status in the Unit Where Worked

I applied 37 30.6
[ didn't apply 84 69.4
VG Injection Application Frequency (per week)

1 22 59.5
2-3 15 40.5

There was no statistically significant difference between
gender, education, working unit, working time at the
current workplace and knowledge levels (P>0.05) (Table
4). The knowledge level of nurses regarding injection
into the VG area according to their ages was compared
using the Kruskal-Wallis H test. Kruskal-Wallis analysis
was interpreted using the ranking averages and as a
result of the analysis, it was determined that there was a
significant difference between the ranking averages of
the groups. H(2)/X2(2)=9.674, P=0.008. In line with the
significant results, pairwise comparisons between the

groups were made in accordance with Dunn's procedure
using Bonferroni correction. The adjusted p value
calculated with Bonferroni correction was taken into
account. As a result of the post hoc analysis, it was
determined that there was a statistically significant
difference between the knowledge levels of those over
the age of 40 (Mean Rank=45.97) and those under the
age of 30 (Mean Rank=70.73) (P=0.022), no statistically
significant difference was determined as a result of other
pairwise comparisons (Table 4).
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Table 3. Distribution of nurses' responses to propositions for VG injection (N=121)

Correct Wrong [ don’t know

No Propositions
p n % n % n %

Positioning the patient for injection in the VG area is

1 77 63.6 11 9.1 33 27.3
easier than in other areas (dorsogluteal area).
2 VG area is used only in adults. 25 20.7 56 46.3 40 331
3 Irritating and oily solutions are not used in the VG area. 30 24.8 41 33.9 50 413
To identify the VG injection site, the nurse places the
4 lower part of the palm on the greater thoracanter of the 74 61.2 4 33 43 355
femur.
The gl i le of th i
5 (-3 g uteus medius m.us.c e of the VG area is not 7 58 67 554 47 388
sufficiently developed in infants (over 7 months).
6 VG area includes the gluteus medius and gluteus minimus 59 43.0 8 6.6 61 0.4

muscles.
Since the VG area is far from the rectum, the risk of fecal
7 . 80 66.1 6 5.0 35 289
contamination is low.

28.9
8 [t cannot be used in patients with weak VG area. 31 25.6 55 45.5 35

After injection, massage of the injection area is

9 76 62.8 10 8.3 35 289
recommended.
10 There are no inj.ection-relatéd comp-lic.ations such as 44 36.4 43 35.c 34 8.1
nerve damage, tissue necrosis, or pain in the VG area.
34.7

11 If the left side hip is used, the left hand is used; if the right 36 29.8 43 35.5 42

side hip is used, the right hand is used. 36.4
12 The VG area is the most reliable area. 67 55.4 10 8.3 44 '
13 Large volume muscles such as the YG al-"ea can 64 529 8 6.6 49 405

accommodate up to 4 ml of medication.

[ think I will harm the patient when injecting into the VG
14 60 49.6 22 18.2 39 32.2
area.

15 Subcutaneous fat tissue is thicker in the VG area. 33 27.3 35 28.9 53 438
16 VG area detection is based on objective data. 62 51.2 12 9.9 47 38.8

Mean correct score X+Sd= 6.760+3.922 (Min- Max= 0- 14).

Table 4. The relationship between the descriptive characteristics of nurses and their characteristics regarding the VG
injection and their knowledge levels (N=121)

Knowledge Levels

Variables n - Test P
X+Sd

Age

Aged 30 years below?! 59 7.91+3.349

30-402

Aged 40 above? 43 5.97+4.137 KW=9.674 0.008*
. 19 4.94+4.142

Bonferroni = 1>3

Gender

Female 106 6.88+3.993

Male 15 5.86+3.356 Z=-1.390 0.165

Education

Health vocational high school 23 6.34+4.281

Associate degree 22 6.54+3.776 KW=0.775 0.856

University 68 7.01£3.975

Higher education level 8 6.37+3.248

Working Unit

Inpatient unit 95 6.60£4.090

Intensive care unit 26 7.34+3.236 2=-0583 0-560
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Table 4. The relationship between the descriptive characteristics of nurses and their characteristics regarding the VG

injection and their knowledge levels (N=121) (continue)

Knowledge Levels

Variables n - Test P
X+Sd

Total Professional Working Time

5 years and less 43 8.04+3.387

6-10 years 32 7.03£3.374 KW=

11- 15 years 16 4.81+4.214 11.070 0.026*

16- 20 years 16 6.56+4.689

21 years and more 14 4.64+4.087

Working Time at the Current Workplace

3 years and less 88 6.89+3.726

4- 6 years 21 6.42+4.489

7- 9 years 5 6.80+£5.118 KW=0.848 0.932

10- 12 years 3 4.66+5.033

13 years and more 4 7.00+4.546

Status of Receiving Training for VG Injection

I received training 74 8.54+2.891 7= -6.243 0.000*

[ didn’t receive training 47 3.78+3.545

VG Injection Application Status in the Unit Where Worked

[ applied 37 9.67+2.357

I didn't apply 84 5.47+3.791 Z=-5433  0.000%

VG Injection Application Frequency (per week)

1 22 10.40+2.218

23 15 8.60+2.197 Z=-z241 00257

*=P<0.05, Z= Mann Whitney U test, KW= Kruskal-Wallis test.

Table 5. Correlation of nurses' descriptive characteristics and knowledge levels (N=121)

] Knowledge Levels

Variables
r P

Age -0.284 0.002*

Total Professional Working Time -0.265 0.003*

Working Time at the Current Workplace -0.035 0.703

Status of Receiving Training for VG Injection 0.045 0.620

*= P<0.05, r= Spearman correlation analysis.

The nurses' knowledge level regarding injection into the The relationship between nurses’ descriptive

VG area was compared according to their professional
working hours using the Kruskal-Wallis H test. Kruskal-
Wallis analysis was interpreted using the ranking
averages and as a result of the analysis, it was
determined that there was a significant difference
between the ranking averages of the groups.
H(4)/X2(4)=11.070, P=0.026. Post hoc analysis with
Bonferroni correction was performed to determine
which group caused the difference, but it could not be
determined which group caused this
difference (Table 4).

A statistically significant difference was found between
receiving training on VG area injection, performing VG
injections in the unit they work in, and the frequency of
weekly VG injections and their knowledge Ilevels
(P<0.05). It was determined that the knowledge levels of
nurses who received training on VG area injection,
applied VG injection in the unit they worked in, and

specifically

performed VG injection once a week were higher than the
others (P<0.05) (Table 4).

characteristics and their knowledge levels was examined
with Spearman correlation analysis. As a result of the
analysis, there is a weakly negative,
significant linear relationship between age and
knowledge level (r=-0.284, P=0.002). There is a weakly
negative, statistically significant linear relationship
between professional working time and knowledge level
(r=-0.265, P=0.003) (Table 5) (Schober et al., 2018).

statistically

4. Discussion

In this descriptive and cross-sectional study, which was
conducted to determine the knowledge levels of nurses
working in a public hospital regarding VG area injection,
121 nurses were reached. The average age of nurses is
31.69+7.702, 48.8% are 30 years below, 35.5% are
between 30-40 years and 15.7% are 40 years above, the
majority are women (87.6%) and graduated (56.2%).

In Table 2, 61.2% of the nurses stated that they received
training on VG area injection, 30.6% stated that they
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perform VG area injection in the clinic where they work,
and 59.5% stated that they do VG area injection once a
week. In a study by Giilnar and Ozveren (2016)
evaluating the effect of training on the use of the
ventrogluteal area in intramuscular injection, 7.4% of
nurses used the ventrogluteal area before the training,
and this rate increased to 34.6% after the training. In
another study conducted by Sar1 et al. (2017), the rate of
nurses performing VG injections was 17.1%. In a study
evaluating the effectiveness of training on nurses'
knowledge of dorsogluteal and ventrogluteal region
selection in intramuscular injection application and
application frequency, the rate of those using the VG area
before the training was 20%, while this rate increased to
68.6% after the training (Sanhalp Zeyrek and Kuzu
Kurban, 2017). This finding reveals the need for
information regarding VG area use. It appears that most
nurses do not perform VG site injections, contrary to
what current literature suggests. It is thought that this
may be due to nurses not being accustomed to using the
VG area (San et al, 2017; St and Bekmezci, 2020), not
knowing how to determine the VG area (Arslan and
Ozden, 2018; Sii and Bekmezci, 2020), not having
sufficient knowledge about the VG area (Arslan and
Ozden, 2018; Sii and Bekmezci, 2020), and patients not
being accustomed to using the VG area ({Sii and
Bekmezci, 2020).

In this study, the correct mean of nurses' information
suggestions regarding VG area injection was 6.760+3.92
and was found to be slightly lower than the medium level
(Table 3). It seems that nurses' knowledge of VG area
injection is limited. In Giilnar and Caliskan (2014)’s
study, the mean knowledge score of nurses was found to
be at a medium level (13.1£3.7). In the study conducted
by Sanhalp Zeyrek and Kuzu Kurban (2017), it was found
that the correct average of nurses was higher than our
study. In addition, the average correct score of nurses
increased after the training. In another study conducted
by Sar1 et al. (2017), unlike our study, the VG knowledge
level was found to be slightly higher than the medium
level, with the mean of correct answers from 24
questions being 14.37. In a study conducted by Yigit
Gokbel and Sagkal Midilli (2021), it was found that the
mean knowledge of nurses at the first follow-up before
training was 45.57+18.502. In the follow-up after the
training, it was determined that the mean knowledge of
the nurses increased (85.13+7.157 in the second follow-
up, and 79.37+6.239 in the third follow-up, and
76.53+5.588 in the fourth follow -up). Our finding may be
due to the educational needs of nurses.

It was found that there was a statistically significant
difference between the knowledge levels of those over 40
years of age (Mean Rank=45.97) and those under 30
years of age (Mean Rank=70.73) regarding VG area
injection in our study (Table 4). As can be seen, the
knowledge level of those under the age of 30 is higher
than those over the age of 40. Likewise, in our study, it
was determined that the knowledge level of nurses who

received training on VG area injection, applied VG
injection in the department where they worked, and
applied VG once a week was higher than the others
(Table 4). Our research finding is supported by the study
showing that the knowledge level of those who stated
that they knew how to identify the IM injection site in the
VG area and that they performed IM injection in the VG
area was higher than others (Giilnar and Caliskan, 2014).
In another study, it was determined that the average
number of injections made per week was 20.15, while the
average injection made in the VG area was 1.54. It was
also determined that nurses did not use the VG area for
reasons such as not being used to the VG area (40%), not
having enough knowledge (33%), and not knowing how
to identify the exact area (31%) (Sii and Bekmezci, 2020).
It is thought that as the level of knowledge about VG area
injection increases, the frequency of VG area injection
will also increase.

In this research, statistically
significant linear relationship was found between age,

a weakly negative,

total professional working time and knowledge level
(Table 5). As age and years of experience increase, the
level of knowledge about the VG site injection decreases.
This finding may be due to the fact that the trainings do
not continue regularly and individuals forget and do not
update the existing information. Therefore, this study
highlights the importance of continuity in education.

This study contains some limitations. The sample size
was limited, and only nurses working at one state
hospital were included.

5. Conclusion

In conclusion, nurses' knowledge level regarding VG area
injection was found to be slightly below the medium
level. Regular in-service training on VG injection and
evaluation of the training results will ensure that nurses
have up-to-date knowledge. In addition, implementation
and supervision of VG injection in clinics will expand the
use of VG injection.
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EFFECTS OF IN VIVO / IN VITRO MELATONIN APPLICATION ON
THE DUODENUM IN RATS WITH EXPERIMENTAL
HYPERTHYROIDISM

Esra SENTURK!*, Fikret CELEBI2

1Agr1 Ibrahim Cegen University, Faculty of Medicine, Department of Physiology, 04100, Agri, Tiirkiye
2Atatiirk University, Faculty of Veterinary Medicine, Department of Physiology, 25100, Erzurum, Tiirkiye

Abstract: The aim of this study was to investigate the effects of melatonin on the intestinal motility of hyperthyroidism rats. Therefore,
we determined in vivo and in vitro effects of melatonin on duodenal tissue in experimental hyperthyroid rats. 34 Wistar-Albino male
rats were fed with physiological conditions, and then euthanized by cervical dislocation. The experimental animals, Group 1: Control
group (n=5), Group 1B: Melatonin group in vitro (n=5), Group 1C: Melatonin group in vivo (n=6), Group 2: 2A: Hypertension group
(n=6), 2B: Group 2: Hyperthyroidi sm in vitro melatonin group (n=6), 2C: Hyperthyroidism in vivo melatonin group (n=6).
Acetylcholine (ACh, 107, 106, 105, 104, 103, 10-2 M), potassium chloride (KCl, 20, 40, 60, 80, 100 mM) at the end of the incubation
period different doses were given to the bathing environment. In in vitro melatonin groups, the determined submaximal doses (ACh 10-
4+ M, KCl 60 mM) and melatonin at different doses (Mel 10-1°, 10-%, 108, 107, 106, 10-5 and 10-* M) were applied. It was determined that
the contraction responses of the isolated duodenal tissues induced by KCl and ACh increased significantly (p<0.001) in experimental
rats with hyperthyroidism. In the same way, it was found that in the groups treated with melatonin in vivo, there was a significant
(P<0.001) increase in the contraction responses compared to those of control group in the isolated tissue. It was found that
hyperthyroidism significantly decreased the contraction responses compared with the hyperthyroidism melatonin treated groups in
vivo. In melatonin groups, responses to different logarithmic doses of melatonin administered with subcutaneous doses of KCl and ACh
were evaluated. According to the findings, contraction responses to different doses of melatonin were found to vary significantly. It
was determined that in vivo administration of melatonin on intestinal motility decreased the contraction responses in experimental
hyperthyroidism induced rats. Melatonin given in the bath environment in vitro was found to increase or decrease contraction
responses on intestinal motility significantly in different doses. Melatonin is thought to be a positive effect of on intestinal motility.
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1. Introduction

Hyperthyroidism is a condition where the thyroid gland
produces too much thyroid hormone, leading to high
levels of thyroid hormone in the bloodstream and low
levels of thyroid-stimulating hormone (TSH). This causes
the thyroid gland to grow larger than average, and
increases the body's metabolism, leading to symptoms
such as increased excitability, heat intolerance, sweating,
weight loss, muscle weakness, psychological and nervous
disorders, excessive fatigue, inability to sleep, tremor in
hands, and endophthalmitis. Additionally, the increased
metabolism  also oxygen
consumption rate (Shahid et al, 2020). Gastrointestinal
symptoms are common in both hypothyroidism and

causes an increased

hyperthyroidism. Although the number of daily feces may
be average in hyperthyroidism, the number of bowel
movements may be increased (hyper defecation). This is
because the increased metabolism causes an increase in
appetite and nutrient intake, as well as an increase in the

rate of transit through the gastrointestinal tract, leading
to diarrhea. On the other hand, in hypothyroidism, the
opposite effect occurs, with decreased metabolism
leading to constipation (Hall, 2011; Shahid et al., 2020).

The pineal gland is a small endocrine gland located in the
brain responsible for melatonin production. Melatonin is
a hormone that helps regulate our sleep-wake cycle in
response to changes in light exposure. The pineal gland
receives signals from the environment about light levels,
and adjusts the production of melatonin accordingly.
Melatonin is secreted by cells in the pineal gland called
pinealocytes. It acts as an inhibitory agent on various
endocrine glands, including the adenohypophysis,
neurohypophysis, endocrine pancreas, adrenal cortex,
adrenal medulla, parathyroid, and gonads (Aulinas,
2019). Melatonin is not only produced in the pineal gland
in the brain, but it is also produced by other cells in the
body. Even if the pineal gland is removed, melatonin
levels will decrease but not disappear entirely. Other
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cells in the body that also produce melatonin include
enterochromaffin cells in the digestive tract, liver,
trachea, thyroid, renal tissue, adrenal cortex, thymus, and
placenta, as well as cells in the immune system, such as
natural Killer cells and eosinophilic leukocytes. These
cells can produce melatonin to communicate with each
other by locally releasing the hormone; this process is
called paracrine (Touitou, 2001). Melatonin helps
regulate bodily functions, including the
gastrointestinal tract. It has been found to suppress the
contractions of the intestines that are induced by
serotonin. It also reduces sodium absorption from the gut
lining, and limits the growth of cells in the small intestine.
Additionally, melatonin has been found to improve the
function and regeneration of the cells that line the
gastrointestinal tract, reduce the tension of the muscles
in the gut, and strengthen the immune system. It also has
antioxidant properties that can prevent damage to the
lining of the gut, reduces the production of stomach acid,
and helps to renew the surface of the gut lining (Lee and
Pang, 1993; Ganguly et al, 2005; Martin et al, 2005;
Moezi et al., 2010).

The incidence of hyper defecation and diarrhea increases
in individuals with hyperthyroidism due to increased
appetite and food intake, metabolic rate, and the rate of
passage in the gastrointestinal tract. Individuals with
hyperthyroidism may experience
movements (hyper defecation) and diarrhea. This is
because their high metabolism increases appetite and
food intake, as well as an increased rate of passage
through the gastrointestinal tract. This can cause the food
to move through the gut more quickly, leading to more
frequent bowel movements and diarrhea (Karbownik
and Lewinski, 2003; Hall, 2011).

This study aimed to investigate the effects of melatonin, a
neuroendocrine inhibitory hormone, on

various

increased bowel

intestinal
motility in rats with induced

hyperthyroidism.

experimentally

2. Materials and Methods

2.1. Experimental Animals and Chemicals

Thirty-four male Wistar-Albino rats (220-240 g) were
used in our study. The rats were fed 12 hours at night
and 12 hours daily, with rhyming rhythm in the
wireframe at 22 °C temperature and 50-60% humidity.
Melatonin (CAS no: 73 - 31 - 4, Santa Cruz, ABD), MgS04
(CAS No: 7487-88-9, Fluka, ABD), other chemicals used in
this study were supplied by Sigma-Aldrich (Germany).
2.2. Experimental Groups

Group 1A, Control Group (n=5): The rats in this group
were injected with 0.5 ml/day intraperitoneal 0.9%
isotonic NaCl for 14 days. After euthanasia, the abdomen
was opened, and the duodenum was taken immediately
after ostium plorikum and hung in an isolated organ bath.
Acetylcholine (ACh) (107, 106, 10-5, 10-4,10-3 and 10-2 M)
and potassium chloride (KCl) (20, 40, 60, 80, and 100
mM) in the bath medium to determine the contraction
responses of duodenal tissues of rats in this group
different concentrations were applied.

Group 1B, (n=5) Control + In vitro Melatonin Group: The
rats were fasted the night before euthanasia. 0.5 ml 0.9%
isotonic NaCl was administered intraperitoneally. After
cervical dislocation, the abdomen was opened and the
duodenum was removed without damaging the tissues.
After applying 1g of tension in the isolated organ bath,
the tissue was washed at 15-minute intervals and rested
for 1 hour. The submaximal doses of KCl and ACh
determined in group 1A (KCl 60 mM and ACh 104 M)
were repeated three times and averaged. Melatonin was
dissolved in 0.5 ml 0.9% isotonic NaCl solution and
administered. Dose-response curves were determined by
exposure to different melatonin concentrations (Mel 10-
10, 109, 108, 107, 106, 105, and 10+ M) after the
averaged responses. After the submaximal doses were
tried three times and averaged, the responses of KCl 60
mM and different melatonin concentrations were
obtained. After resting the tissue for 10 minutes, the
coexistence curves of different ACh 10-4 M concentrations
and melatonin were evaluated.

Group 1C, (n=6) Control + in vivo melatonin Group:
Intraperitoneally, 3 mg/kg/day melatonin was
administered for two weeks at 21:00 at night. At the end
of 14 days, after the duodenal tissue of the rat whose
application was completed, 1 g of tension was applied in
the isolated organ bath. KCl (20, 40, 60, 80, and 100 mM)
and ACh (107, 106, 105, 10-4, 103, and 102 M) to the
tissue that was washed with 15 minutes intervals and
rested for 1-hour different concentrations were given to
the medium. Dose-response curves were determined.
Group 2A, Hyperthyroidism Group (n = 6): The rats in
this group were administered 0.3 mg/kg/day L-thyroxine
intraperitoneally every day for two weeks to create
experimental hyperthyroidism. Different concentrations
of ACh and KCl were applied to the bath medium to
determine the contraction responses by taking duodenal
tissues.

Group 2B, In Vitro Hyperthyroidism Group (n=6): The
rats in this group were administered 0.3 mg/kg/day L-
thyroxine intraperitoneally every day for two weeks in
order to create experimental hyperthyroidism. The
duodenal tissue was taken and placed in an isolated
organ bath. In order to determine the contraction
responses of the duodenal tissues of the rats in this
group, submaximal doses of ACh and KCl and different
concentrations of Mel were applied to the bath
environment.

Group 2C, (n=6) Hyperthyroidism + In Vivo Melatonin
Group: L-thyroxine hormone at a dose of 0.3 mg/kg/day
intraperitoneally at 08:00 in the morning and melatonin
hormone at a dose of 3 mg/kg/day at 21:00 for two
weeks. At the end of 14 days, after the duodenal tissue of
the rat whose application was completed, 1 g of tension
was applied in the isolated organ bath. KCl (20, 40, 60,
80, and 100 mM) and ACh (107, 106, 10-5, 10-4, 103, and
10-2 M) to the tissue that was washed in 15 minutes
intervals and rested for 1 hour. Different concentrations
were given to the medium. Dose-response curves were
determined (Table 1 and 2).
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Table 1. Control group, in vivo and in vitro applications

Groups Intestinal Tissue
1. Control Group (n=16) No experimental application was done to the rats in the control
group. Melatonin was applied intraperitoneally to the rats in the 1C
group for 14 days.
1A. No application can be made (n=5) ACh-(10-7,10-6,10-5,10 4,103 ve 10 2M)
KCl - (20, 40, 60,80 ve 100 mM )
1B. In Vitro melatonin application (n=5) ACh - (10-7,10-6,10-5, 104, 10-3 ve 10-2M)

KCl - (20, 40, 60,80 ve 100 mM )
Melatonin-(Mel 10-19, 109, 10-8, 10-7, 10-6, 10-5 ve 104 M)
1C. In Vivo melatonin application (n=6) ACh-(10-7,10-6,10-5,10 4,103 ve 10 -2M)
KCI - (20, 40, 60, 80 ve 100 mM )
(In vivo melatonin administration was administered
intraperitoneally for 14 days)

Table 2. Hyperthyroid group, in vivo and in vitro applications

Groups Intestinal Tissue

2. Hyperthyroidism group (n=18) Intraperitoneal L-thyroxine injection was applied for 14 days. After
the disease was created, the tissues were suspended in the isolated
organ bath, while L-thyroxine was applied only in the 2C group,
while melatonin was administered in vivo for 14 days.

2A. No application was made after ACh-(10-7,10-6,10-5,10-4,10 3 ve 10 -2M)
hyperthyroidism was created (n=6) KCl - (20, 40, 60, 80 ve 100 mM )
ACh-(10-7,10-6,10-5,104,10 3 ve 10 -2M)
2B. In vitro melatonin administration was KCI - (20, 40, 60, 80 ve 100 mM )
performed after hyperthyroidism was created Melatonin - (Mel 10-10, 10-9, 108, 10-7, 10-6, 10-5 ve 10-4 M)
(n=6)
ACh-(10-7,10-6,10-5,10-4,10 3 ve 10 -2M)
2C. In vivo melatonin application was KCI - (20, 40, 60, 80 ve 100 mM )
performed while creating hyperthyroidism (In vivo melatonin administration was administered
(n=6) intraperitoneally for 14 days)
2.3. Test Protocol 3.4. Statistical Analysis
After euthanasia, the abdomens of the rats were opened SPSS 24 was used to analyze the data we obtained at the
along the median line. The duodenum tissues, end of our study. Post-hoc Tukey test was used to
determined after ostium pyloricum, which is the intestine evaluate the results and the One Way ANOVA test. Values
of the small intestine with the stomach, were taken with are given as mean (X) + Standard deviation (SD). Values
the help of scissors. The isolated duodenum tissue was of P<0.05 were considered significant (Gen¢ and Soysay,
removed from the connective tissue around it by taking 2018).

the cold tyrode solution. The lumen content of the
duodenum was cleaned with a tyrode solution using an 3. Results
injector. After all of these procedures, sections 1-1.5 cm
long were taken from the isolated duodenum tissue. The
connective tissues were ligated and fixed in a 10 ml
isolated organ bath, with the cleaned duodenum tissues
in a continuously ventilated tyrode solution (Tyrode
solution contains 119 mM NaCl, 4.75 mM KC], 1.5 mM
MgSOs, 1.2 mM NaHCOs3, 2.5 mM CaClz, and 1.1 mM
glucose) (Lucchelli et al. 1997) at 37 °C and a mixture of
5-95% carbon dioxide-oxygen. Tissue fragments were
kept in a solution of tyrode every 15 minutes for 1 hour.
After the adjustment period, KCl, ACh and melatonin
were added into the solution in different concentrations.
After each response, the tyrode solution was changed
three times to reach the previous tone of the tissues by

This study seeks how melatonin affects the duodenum (a
section of the small intestine) of rats with
hyperthyroidism. The researchers will be studying the
effects of melatonin both inside the body (in vivo) and
outside the body (in vitro) on the duodenal tissue of these
rats.

Duodenal tissues isolated from rats in Control (1A),
Control + in vivo melatonin (1C), Hyperthyroidism (24),
and Hyperthyroid + in vivo melatonin (2C) groups were
induced with different doses of KCl. Dose-response
curves by evaluating the obtained contraction responses
are shown in Figure 1. It was determined that the
contraction responses of the isolated duodenal tissues of

changing the solution two times, and the tissue was the rats in the Control group were significantly lower
rested for 10 min before starting the other chemical than other groups, and the contraction responses of the
doses. duodenal tissues in the hyperthyroid group were higher
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than the others. In both groups who were administered
intraperitoneal melatonin for 14 days, it was found that
the contraction responses of duodenal tissues were
higher than the control group. However, these responses
were lower than the Hyperthyroid group.

Isolated duodenal tissues in Control, Control + in vivo
melatonin, Hyperthyroid, and Hyperthyroid + In vivo
melatonin groups were induced with different doses of
ACh. Dose-response curves are shown in Figure 2 by
evaluating the contraction responses of ACh given to the
isolated organ bath at different concentrations. It was
determined that the contraction responses of the rats in
the control group obtained from the duodenal tissues
were significantly lower than the other groups, and the
contraction responses of the tissues in the hyperthyroid
group were higher than the other groups. The
contraction responses of duodenal tissues were higher in
both groups, in which in vivo melatonin was applied
compared to the Control group. In Control + in vivo
melatonin group, the contraction responses of the tissue
were higher at low ACh concentrations (107, 10-6, and
10-5 M) compared to the Hyperthyroid group but lower at
other doses than in the same group. The Hyperthyroid +
in vivo melatonin group was higher in the first two doses

4.0
3.5+
3.0
2.54
2.0
1.5+
1.0
0.54
0.0 T T T

Contraction (g)

(107 and 10-6 M) compared to the Hyperthyroid group
and lowered in the other doses.

In the Control + in vitro melatonin (1B) and Hyperthyroid
+ in vitro melatonin (2B) groups, the submaximal dose of
KCl was applied three times and the mean values were
determined. By applying a submaximal dose of KCI and
doses of different concentrations of melatonin together,
the contraction responses of the isolated duodenal
tissues of the rat were evaluated.

Figure 3A. (a, b; a, ¢; b, ¢; P<0.0001) and Figure 3B. It was
observed that there was a statistically significant
difference in columns with different letters in (a, bc; a, c;
ab, ¢; P<0.0001, ab, c; P<0.05). The submaximal dose of
ACh was administered three times in the Control + in
vitro melatonin (n=5) and Hyperthyroid + in vitro
melatonin (n=6) groups. The mean values of the three
submaximal doses administered were calculated. The
contraction responses of duodenal tissues isolated from
rats were evaluated by giving a submaximal dose of ACh
and different melatonin concentrations to the bath
environment. Figure 3C. (a, ¢; P<0.0001, ab, c; P<0.001, a,
bc; P<0.001) and Figure 3D. It was observed that there
was a statistical difference in columns with different
letters in (a, bc; a, ¢; p <0.0001, a, bed; ab, ¢; P<0.001).
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Figure 1. KCl-induced isolated duodenal tissue dose-response curves in Control (1A), Control + in vivo melatonin (1C),

Hyperthyroidism (2A), Hyperthyroidism + in vivo melatonin (2C) groups.
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Figure 2. ACh-induced isolated duodenal tissue dose-response curves in Control (1A), Control + in vivo melatonin (1C),

Hyperthyroidism (2A) and Hyperthyroidism + in vivo melatonin (2C) groups.
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Figure 3. A: The contraction responses of the control + in vitro melatonin group to melatonin applied with submaximal
KCI (60 mM) to duodenal tissues. B: The contraction responses of hyperthyroid + in vitro melatonin group to melatonin
applied with submaximal KCl (60 mM) to duodenal tissues. C: The contraction responses of the control + in vitro
melatonin group to melatonin administered with submaximal ACh (10-4 M) on duodenal tissues. D: The contraction
responses of hyperthyroid + in vitro melatonin group to melatonin applied with submaximal ACh (10-4 M) to duodenal

tissues.

4. Discussion

This research aims to understand the impact of
melatonin on duodenum (a section of the small intestine)
of rats with hyperthyroidism. This hormone has
inhibitory effects on certain bodily functions, on the
duodenum (a part of the small intestine) of rats induced
with hyperthyroidism. The researchers observed the
effects of melatonin on the duodenal tissue of these rats
by applying it both inside the body (in vivo) and outside
the body (in vitro) and comparing the results.

Thyroid hormones, which increase metabolic activity in
almost all tissues and organs in the body, have an effect
on all systems. Hyperthyroidism is a clinical condition
that results from the excessive secretion of thyroid
hormones (Shahid et al, 2020). The small intestines
digest the nutrients taken in the blood and absorb the
blood. Intestinal motility, the contents of the stomach,
bile, pancreas, and small intestine secretions by mixing
the turn into a column turns into kimus. This transition in
the intestinal tract varies between about 2-4 hours
(Daher et al, 2009). In diseases of the thyroid gland,
changes in bowel movement and digestion may occur
due to variations in the time it takes for food to move
through the digestive system, changes in the body's
metabolism,

and differences in the absorption of

nutrients.

According to the study by Drago et al. (2002), it was
determined that low doses of melatonin injected
intraperitoneally increase intestinal transit and high
doses decrease this transition. In the 1B group, where we
gave melatonin to the bathing environment, there was a
significant increase in the doses of submaximal KCl (60
mM) and melatonin 10-¢ and 10-> M in combination with
the submaximal dose of KCI. It was determined that the
contractility decreased significantly.

Although hyperthyroidism was detected in the 2B group
with submaximal KCl and melatonin combined with the
bathing environment, there was an increase in the
concentration of melatonin 10-° M, 10-6¢ M, 10-5> M, and
submaximal KCI according to the contraction response to
a submaximal dose of KCl. Reduction of contraction
responses in concentrations of 107 M and 104 M
melatonin was detected. In the duodenum tissue induced
by the submaximal dose of ACh,
responses were not changed in the tissue in which
submaximal ACh and melatonin 10-10 M, and 108 M
concentrations were applied in the 1B group. In contrast,

the contraction

the other doses of melatonin were decreased. In the 2B
group, 10-10 M melatonin and ACh were found to be
decreased in all doses except the submaximal dose of
ACh according to the contraction response to the
submaximal dose of ACh.
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Mogulkog et al. (2006) found that oxidative damage to
the brain, liver and heart tissues of hyperthyroid rats was
high in the Hyperthyroidism group. They observed that
melatonin reduced the negative effect of this oxidative
damage. In some studies, melatonin has been reported to
be protective in the gastrointestinal tract. Brzozowski et
al. (1997) observing that melatonin reduced gastric
lesions due to stress and ischemia-reperfusion
(Bandyopadhyay et al. 2002).

In a study, melatonin was shown to protect the gastric
mucosa from indomethacin-induced damage in diabetic
rats (Pradeepkumar Singh et al, 2011). The study
observed that the symptoms decreased after melatonin
treatment in patients with constipation and intestinal
bowel syndrome (IBS) (Chojnacki et al, 2013). Their
studies found that the ethanol-induced rat permeability
of the duodenal mucosa reduced melatonin. In addition,
they demonstrated that melatonin abolished ethanol-
induced duodenal hypermotility but had no effect on
basal motor activity. In our study, the hyperthyroidism
model that causes increased intestinal motility was
created in rats in similar with the researches in the
literature (Sommanson et al, 2013; Sommanson et al,,
2014). Tissue contractility was determined by inducing
the duodenum suspended in the isolated organ bath
system with different doses of KCl and ACh. It was found
that contractions increased significantly in the
Hyperthyroid group compared to the Control group, and
these increases were significant.

Similarly, in the In vivo melatonin-applied groups, it was
observed that contraction increased compared to the
Control group, but compared with the
Hyperthyroid group, contractility decreased, and that the
contraction response in the Control + in vivo melatonin

when

group was higher than in the Hyperthyroid + in vivo
melatonin group.

Bondarenko et al. (2011) reported a significant
relationship between the thyroid gland and the pineal
gland. Baltaci et al. (2017) found that plasma melatonin
levels were significantly higher in the experimental
hyperthyroid group compared to the control group. In
general, it was reported that there was a significant
relationship between thyroid and pineal glands, and
impaired thyroid function could alter the release of
melatonin (Rom-Bugoslavskaia et al., 1984; Bondarenko
et al, 2011; Baltaci et al, 2017). Drago et al. (2002)
According to their study, we have mentioned above that
high doses of melatonin injected intraperitoneally reduce
intestinal passage. Bondorenko et al. (2011) and Rom-
Bugoslavskaia et al. (1984) Plasma melatonin level of
hyperthyroidism was found to increase and melatonin
supplementation increased the level of plasma melatonin
in hyperthyroid rats. Lucchelli et al. (1997) observed that
spontaneous and serotonin-induced contractions of rat
duodenum in vitro were determined by high-dose
melatonin. In parallel with these studies, it was
determined that the contact responses of rat-isolated
duodenal tissues in the Hyperthyroid + in vivo melatonin

group to different concentrations of KCl and ACh were
lower than the contraction responses of the Control + in
vivo melatonin group and the Hyperthyroid group.

Our study determined that contraceptive responses of
duodenum tissues induced by different logarithmic
melatonin and submaximal KCl and ACh in vitro
melatonin groups were different. In the Control group of
melatonin treated in vitro, melatonin combined with a
submaximal dose of KCl was found to be significantly
decreased in 108 M rat tissue. However, there was a
significant responses to
melatonin administered at doses of 10-6 and 105 M in

increase in contraction
combination with a submaximal dose of KCl in the same
group. In 14 days, hyperthyroidism was induced by L-
thyroxine, and melatonin was given to the bathing
environment. An increase in KCl and melatonin levels of
10 and 10-¢ M was observed according to submaximal
KCl-induced groups. It was observed that 107 and 104 M
concentrations decreased significantly compared to the
other doses. The responses to different logarithmic doses
of melatonin in rats' isolated tissues induced by the
submaximal dose of ACh (104 M) were found to differ
from those given to the submaximal dose of KCl.

This study investigated the effects of in vivo and in vitro
application of melatonin on duodenal tissues isolated
from rats with experimental hyperthyroidism.

Duodenal tissues isolated from rats in the Control group,
Control + in vivo melatonin group, Hyperthyroid group,
and Hyperthyroid + in vivo group were induced with
different doses of KCl and ACh, and dose-response curves
were determined according to the contraction responses
of the contractions. It was found that the contraction
responses obtained from the isolated duodenal tissues
obtained from the experimental Hyperthyroid group by
administering 0.3 mg/kg/day L-thyroxine in all doses of
ACh and KClI for 14 days increased significantly compared
to the contraction responses obtained from the other
groups. It was found that the contraction responses to
KCl in Control + in vivo melatonin group increased
significantly compared to the contraction responses of
the duodenal tissues in the Control and Hyperthyroid + in
vivo melatonin groups, whereas these responses were
found to be lower than the Hyperthyroid group.
Responses of isolated duodenal tissues to ACh in the
same group were significantly higher than in the control
group. According to the Hyperthyroid group, the
responses of the Control + in vivo melatonin group to ACh
10-7 M, 10-6¢ M, and 10-> M doses were found to be lower
than the other high doses in the Hyperthyroid group. The
responses of tissues in the Hyperthyroid + in vivo
melatonin group to different doses of KCI were found to
be higher than the Control group and lower than the
Control in vivo melatonin group. The responses to ACh
were observed to be higher than all other groups in their
responses to 107 M and 106 M concentrations. In
contrast, responses to other doses of ACh were lower
than those of tissues in the Hyperthyroid and Control + in
vivo melatonin groups.
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Submaximal doses of KCl and ACh were administered
three times with logarithmic doses of melatonin in the In
vitro melatonin-applied groups and averaged. Then, the
contraction responses were evaluated by giving the
determined submaximal doses and logarithmic doses of
melatonin together. According to the responses of
isolated duodenal tissues to KCI in the Control + in vitro
melatonin group, there was a significant decrease in KCl
+ melatonin dose of 10-8 M, while a significant increase in
KCl + melatonin 10-¢ M and 10-> M was observed. In the
responses given to ACh, it was determined that the
responses of ACh to the submaximal dose of ACh +
melatonin doses of 107 M, 106 M, 105 M, and 10+
decreased significantly. In the Hyperthyroid + in vitro
melatonin group, KCl + melatonin responses were found
to be increased by 109 M and 10-¢ M. However, according
to the responses given to KCI in the same group, it was
determined that the responses of KCl + melatonin to 10-7
M and 104 M doses were low, and the same responses
were obtained at other concentrations. In the responses
of the Hyperthyroid + in vitro melatonin group to
submaximal ACh, a significant decrease was found in the
contraction responses of all concentrations except ACh +
melatonin 10-10 M. Our findings from this study show that
melatonin has therapeutic potential in treating digestive
disorders caused by hyperthyroidism.

5. Conclusion

This research aims to underline the impact of melatonin
on the duodenum of rats with hyperthyroidism.
Melatonin was applied both in vitro and in vivo, and its
effects on the duodenal tissue were compared with
control groups. Previous studies have shown that
melatonin has protective effects on the gastrointestinal
tract and reduces oxidative damage to various organs. In
the present study, it was observed that the contractility
of the duodenum increased in the hyperthyroid group
compared to the control group, and in vivo melatonin
application decreased this contractility. A significant
relationship exists between the thyroid gland and the
pineal gland, and impaired thyroid function can alter
melatonin release. Different doses of melatonin have
been shown to reduce intestinal transit.
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Abstract: Artificial intelligence has increasingly influenced the field of periodontology by enhancing diagnostic accuracy and treatment
planning through advanced data-driven techniques. It was aimed to examine the integration of artificial intelligence, particularly deep
learning and machine learning, in analyzing intraoral photographs for periodontal conditions in this review. Periodontal assessments
rely on clinical and radiographic evaluations, but artificial intelligence introduces a transformative approach by analyzing large
datasets to improve clinical decision-making. The review investigates the effectiveness of artificial intelligence-enhanced intraoral
photograph analysis, focusing on methodologies for dataset creation, model development, training, and performance evaluation. A
thorough search of databases such as PubMed, Scopus, Google Scholar, and IEEE Xplore identified 338 articles, with 16 meeting the
inclusion criteria. These studies primarily utilized convolutional neural networks and architectures like DeepLabv3+ and U-Net,
demonstrating high accuracy in detecting conditions such as gingivitis, dental plaque, and other periodontal issues. The dataset sizes
ranged from 110 to 7220 images, affecting the models' generalizability. Most studies employed supervised learning, with models
trained on labeled datasets to achieve precise diagnostic outcomes. The review highlights that while artificial intelligence and machine
learning techniques, including convolutional neural networks and U-Net, offer significant improvements in periodontal diagnostics, the
choice of model and the quality of the dataset are crucial for performance. Hybrid approaches that combine automated and expert-
driven methods might provide a balance between efficiency and accuracy. The successful integration of artificial intelligence into
clinical practice requires continuous validation and adaptation to ensure that these technologies remain accurate and relevant. Future
research should focus on enhancing model robustness, expanding dataset diversity, and refining clinical applications to fully exploit
the potential of artificial intelligence in periodontology.
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1. Introduction

Artificial intelligence (AI) is a broad discipline focused on
creating machines that can replicate human cognitive
abilities (Sharifani and Amini, 2023). The advancement of
Al has significantly influenced various fields within
healthcare, enhancing areas from diagnostics to
personalized medicine. The integration of Al is likely to
lead to notable advancements in various aspects of
periodontology, including diagnosis, treatment planning,
and patient management (Scott et al, 2023). In the last
ten years, Al, particularly deep learning (DL) and
machine learning (ML) has emerged as a transformative
tool for precision and efficiency in diagnosing and
managing periodontal diseases (Pitchika et al., 2024).
Periodontal diseases are generally initiated as gingival
inflammation by a host response to oral microorganisms
colonizing the subgingival area and might lead to
periodontal tissue destruction (Loe et al, 1965; Tonetti
et al, 2018). Plaque-induced gingivitis may exhibit
various patterns of observable signs and symptoms of
inflammation localized to the gingiva and initiated by
accumulating a microbial biofilm on teeth. Gingival

inflammation is considered a prerequisite for the
subsequent development of periodontitis and
progressive attachment loss around teeth. Management
of gingivitis is a key preventive strategy for periodontitis
(Murakami et al, 2018). Periodontology focuses on the
prevention, diagnosis, and treatment of periodontal
diseases. It is a complex field that requires precise
clinical decision. Periodontal assessments have been
reliant on the clinician's experience and clinical
examinations, which have often been supplemented by
radiographic evaluations. However, the advent of Al has
introduced a more data-driven approach, whereby
algorithms are used to analyze large datasets and
generate insights that can enhance clinical decision-
making.

Most Al research in periodontics focuses on diagnosing,
staging and grading periodontitis using radiographic
images, based on the 2017 classification (Tonetti et al,,
2018). However, identifying gingival inflammation and
gingivitis, which are early and reversible signs of
periodontal disease, is also critical (Loe et al, 1965).
Besides, it is equally crucial to identify dental biofilm, the
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primary cause of gingivitis, to effectively manage and
prevent the progression of periodontal diseases. These
early detections are essential for preventive dentistry,
emphasizing the importance of early intervention to
prevent more severe periodontal diseases (Loe and
Silness, 1963). Nowadays, teledentistry has become an
effective way to interact remotely with patients to
provide dental consultations and instructions to reach
patients who would otherwise not have access to dental
care (such as in rural areas, patients in nursing facilities,
or during a pandemic). As these applications grow in
popularity, digital images have also become increasingly
vital for monitoring and facilitating diagnosis and
treatment planning for patients. Over the past 10 years,
research on detecting periodontal structures and oral
disease and conditions through intraoral photographs
has evolved significantly. Initially leveraging machine
learning techniques, these studies have advanced with
the development of deeper Al algorithms, mainly through
the adoption of sophisticated deep learning models.

The aim of this review is to summarize research using
intraoral  photographs in  periodontics,
advancements, and highlight future research directions
in this field.

outline

2. Review

The focused question used for the current review was
“What is the effectiveness of Al-enhanced intra-oral
photograph analysis in periodontics?” The secondary

Table 1. Description of included studies

questions focused on identifying the methodologies
employed in these studies for dataset creation, model
development, training, testing, and performance
reporting. Additionally, in instances where the models
were evaluated against human performance, the
questions sought to determine which metrics were used
for comparison and what the resulting outcomes were.

A detailed search was conducted using a range of
databases, including PubMed, Scopus, Google Scholar and
IEEE Xplore, using the keywords according to Boolean
strategy AND  “Artificial
Intelligence” OR “Machine Learning”, “Periodontitis” OR
“Gingivitis” OR “Gingiva” AND “Artificial Intelligence” OR
“Machine Learning” OR “Deep Learning” AND “intraoral
photograph”, “Deep Learning OR ML AND dental plaque
AND intraoral imaging”, “Artificial Intelligence” AND
“intraoral photograph” OR “dental image” and
demonstrated in Table 1. The publication period was set
at 20 years. This review included original articles, clinical
trials and conference proceedings that utilized Al and

search “Periodontics”

intraoral images for periodontal diagnosis and detection
of periodontal tissues or dental plaque, as well as study
designs in which Al was used as the independent
variable. Studies published in languages other than
English, studies utilizing software other than Al-based
tools, and studies employing Al for purposes other than
periodontology or not evaluated with intraoral images
were excluded from the review.

I Perf CNN Perf
Study Year Brief Description mage ML Architecture er ormfmce ertormance
Total Comparison Comment
An evaluation of the effectiveness of
deep learning based CNNs for the Previously Faster R-CNN had 77.12%
Alalharith 2020  pre-emptive detection and diagnosis 134 Faster R-CNN published accuracy to detect
of periodontal disease and gingivitis outcomes inflammation.
by using intraoral images.
The U-Net model achieved
Assessed the U-Net neural network's an accuracy of 91.8%. The
Andrade 2023 ability to detect dental biofilm on 480 U-Net Not comparative accuracy was higher in the
tooth images automatically. presence of orthodontic
appliances (92.6%).
Among the compared
networks, ResNet50
distinguished keratinized
Assessed different CNNs in deep 18 I1ng.u1s € er? inize
. ] gingiva at the highest
learning algorithms to detect
Keratinized gingiva based on Res-Net 50, accuracy rate of 91.4%.
Aykol-Sahin 2024 X sing 600 Mobilenettv2, Periodontists The measurements
intraoral photos and evaluated the .
o ResNet 18, UNet between deep learning
ability of networks to measure . .
. . ) and clinicians were in
keratinized gingiva width.
excellent agreement
according to jaw and
phenotype.
DeepLabv3+built
An assessment of a novel Al system to eeinaKZras ul The accuracy of this
Chau 2023 detect gingivitis from intraoral 567 Dentist method was above 90% in

photographs

(v2.12,GoogleLLC)

with Tensor Flow?2 diagnosing gingivitis
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Table 1. Description of included studies (continue)

Stud Year Brief Description Image ML Architecture Performance CNN Performance
Y Total Comparison Comment
Visual recognition of gingivitis testing ANN accuracy of 75% for
. - ANN (no . o
Chen 2020  anovel ANN for binary classification 180 description) Not comparative presence of gingivitis
exercise—gingivitis or healthy. p from photographs.
Descriptive analysis of preliminary
data for.lmagmg analysis conc?pts, CNN encoder + 1 . Reported CNN ac.cura‘cy of
Joo 2019 employing a method that confirms 451 Not comparative 70-81% for validation
. . dense layer
the presence of periodontal disease data
by photographs with a CNN.
Assessment of different algorithms’ . BAT method provided
) . N BAT algorithm, . .
Khaleel 2021 efficacy in recognizing gingival and 120 PCA. SOM Not comparative 95% accuracy against
oral diseases. ! ground truth
Evaluated the effectiveness of the . ) )
. ; . In this detection analysis,
deep learning algorithm YOLOVS5 in
. o . frenulum accuracy was
Kurt: identifying key periodontal 71%, gingival hyperplasia
2023 conditions such as frenulum 1296 YOLOvV5 Not comparative o ging yperp
Bayrakdar . . accuracy was 56%, and
attachments, gingival hyperplasia, R .
LD . gingival inflammation
and gingival inflammation from accuracy was 64%
digital dental photographs. y o
MobileNetV2 perf d
Different CNNs trialed for RGB ,O ! e. e. performe
assessment of gingival tissues to ina similar manner to
Li.GH 2021 . g . . 110 DeepLabv3+ Not comparative Xception65; however,
assess inflamed gingiva detection on .
Mob, was 20x quicker.
photographs.
The model achieved a
Multi-Task lassification AUC of
CNN was used for gingivitis, its u ,1 as classitica 10r.1 K _‘_)
Li 2021 irritants, calculus, and soft deposit 3932 Learning CNN Not comparative 87.11% for gingivitis,
dete'ctionb 'hoto ranhs (FNet, CNet and 80.11% for dental
¥ potographs. Lnet) calculus, and 78.57% for
soft deposits.
Among the four models,
the ResNet and
LeN 1
Evaluated deep convolutional neural GoogleNet mo.de S_
) performed well with high
networks, particularly ResNet and ResNet and recognition accurac
Li 2024  GoogLeNet, using ensemble learning 683 Not comparative 8 4
. . e GoogLeNet GoogLeNet detected
to effectively identify gingivitis from A
) . gingivitis from oral
intraoral images. . -
images, achieving the
highest diagnostic
accuracy, 97%.
Ch in ROC
CNN was used to establish if there isa ) .an'g(.es n curves
. AlexNet with GAN- significantly affected
. correlation between pocket depth . -
Moriyama 2019 ) . . 820 based Not comparative  outcomes. The sensitivity
probing and images of the diseased . o
area augmentation was 74.0%, and the
' specificity was 88.7%.
Th hine 1 ing classifi
€ machine feariing ciassiier AU ROC curve of 0.746 for
provided pixel-wise inflammation classifier to distineuish
Rana 2017  segmentations for the gingival index 405 CNN Autoencoder  Not comparative . g
between inflamed and
scores from photographs of color- .
. ) healthy gingiva.
augmented intraoral images.
Comparison of U-Net vs. comparison
between U-Net and U-Net to have a 10%
Shang 2021 DeepLabv3/'P'SPNet a.rchitecture for 7220 U-Net Dentists increased recognition of
image recognition on intraoral photos calculus, wear facets,
for wear, decay, calculus, and gingivitis, and decay
gingivitis.
MIoU of the Al model was
72%. No statistically
NN 1 ignifi iff i
You 2020 C used.to as.sess plaque presence 886 DeeplLabv3+ Orthodontists signi 1cefr?t di er.ence in
in primary teeth the ability to discern
plaque on photographs
compared to clinician.
DeepLabv3+ detected
dental pl ith 879
Evaluated deep learning to diagnose :(r:lcur:caqaliledms,;lowe dA)
Yiiksel 2024 dental plaque from photographs of 168 DeepLabv3+ Dentist Y

permanent teeth.

significantly higher
performance than the
dentist.

BSJ Health Sci / Gokge AYKOL SAHIN

220



Black Sea Journal of Health Science

The author comprehensively analyzed the titles and
abstracts, identifying the most relevant papers aligned
with the current topic. Any articles deemed irrelevant
were excluded. The full texts were then reviewed to
ascertain their eligibility for studies that met the
established inclusion criteria.

3. Results

3.1. Study Selection and Data Compilation

The search strategy led to the identification 338 studies
from the selected databases: 140 from Google Scholar,
110 from Pubmed, 68 from Scopus and 20 from IEEE
Xplore. 338 records were screened for titles and
abstracts, leading to the selection of 21 studies
potentially eligible for this systematic review. 5 studies
were excluded due to exclusion criteria. These studies
were evaluated for eligibility by full-text assessment. The
flowchart of the study selection was shown in Figure 1.
Finally, 16 articles were included in the analysis. The

included articles were evaluated based on a set of
predefined criteria, with the key findings summarized in
Table 1. A total of ten studies assessed the detection of
gingivitis and inflammation, while four studies evaluated
dental plaque. Additionally, two studies evaluated
evaluating

gingival

calculus. There was one
keratinized gingiva,
hyperplasia, and periodontal pocket.

3.2. Publication Year

Figure 2 illustrates the year in which the studies were
published. The first was released in 2017, and the

frequency of publication increased over the subsequent

study each
frenulum attachment,

seven years, with the exception of 2022.

3.3. ML Architectures

The included studies used a wide range of convolutional
architectures (n=16). The most common architectures
were different CNN algorithms of DeepLabv3+ series
network (n=6). ML architectures of the studies were
presented in Table 1.

o
g
g Records identified through database
=l ;
g searching (n=338)
=
Duplicated records
were excluded (n=56)
v
&
g Records screened for title and abstract
& (n=282)
v Records were
excluded not meeting
R inclusion criteria
- (n=261)
\4
=y
:—:.:D Full text articles assessed for
= eligibility (n=21)
Records were excluded
> (0=5)
A\ 4
B
g Studies included qualitative
E synthesis(n=16)
Figure 1. Flow diagram of the review strategy.
2*]
S
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Figure 2. Distribution of publications according to years.
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3.4. Datasets and Training

In the context of image data processing, CNNs are
designed to cognitive processes,
necessitating a training phase to enable them to perform
their intended functions. Datasets for image processing
studies ranged from 110 to 7220. The distribution of
image dataset numbers was presented in the Figure 3. In
the included studies, the majority of labeling methods
involved manually annotating by drawing or labelling the
external pixels of the desired features.

emulate human

Number of images

= 100-500
1000-5000

500-1000
= 5000-10000

Figure 3. Numbers of images used in training datasets.

4. Discussion

Machine learning, a subfield of artificial intelligence,
entails the construction of statistical models for the
classification of data or images and the prediction of risks
or outcomes (Sharifani and Amini, 2023). This is
achieved through the utilization of techniques such as
regression, k-nearest neighbours, decision trees, random
forests, support vector machines (Sharifani and Amini,
2023). In essence, ML is a field of study that aims to
enable computers to recognize patterns and make
decisions based on data. Machine learning can be
classified into supervised and unsupervised learning. In
supervised learning, models are developed using training
data that includes known outcome labels or classification
variables. In contrast, unsupervised learning does not
provide models with outcome labels, necessitating the
independent identification of structures and patterns
within the data (Pitchika et al.,, 2024). Irrespective of the
approach employed, the trained model is validated using
an independent dataset, and its performance is evaluated
with metrics such as sensitivity, specificity, accuracy,
balanced accuracy, and F1-score (the harmonic mean of
precision and recall), among others (Hicks et al, 2022).
Deep learning, a subset of ML, employs algorithms
inspired by the structure and function of the human
brain, namely artificial neural networks (ANNs). These
consist of interconnected neurons capable of processing
information and learning from data. CNNs, a subclass of
DL models, are particularly adept at analyzing complex
image modalities (Pitchika et al, 2024). This is achieved
by employing convolutional layers to process data in

small, overlapping sections, thereby enabling the
recognition of local patterns within an image (Huang et
al, 2023). While few of the included studies (Joo et al,
2019; Chen and Chen, 2020; Khaleel and Aziz, 2021) used
learning, supervised learning where
models are trained on labeled datasets was opted in most
studies. These labels assist the algorithm in identifying
the patterns associated with specific outputs. Chen and
Chen (2020) used unsupervised learning algorithms
(Gray-Level
Network and Genetic Algorithm) for detecting gingivitis.
They added Genetic algorithm to solve the binary
classification problem in their previous studies. Their
accuracy improved to 75% from 68%. Another
unsupervised learning study was by Khaleel and Aziz
(2021). Unlike Chen and Chen (2020) which
distinguished the health gingiva and gingivitis, Khaleel
and Aziz (2021) assessed recognizing different gingival
and oral diseases. They used the BAT algorithm with a
self-organization feature map. With this method, they

unsupervised

Co-occurrence Matrix, Artificial Neural

detected different gingival and oral diseases with 95%
accuracy against ground truth. On the other hand, while
slower and more resource-intensive, labeling provides
high-quality data crucial for training accurate supervised
learning models (Peng and Wang, 2021). Labeling
involves manually or automatically assigning labels to
data points so that a machine learning algorithm can
learn to predict these labels from the features of the data.
It is particularly effective when high diagnostic precision
is required. In practice, a hybrid approach that combines
automated methods for initial analysis
reduction, followed by expert-driven labeling for final
model training, could potentially offer a balance between
efficiency and accuracy (Das et al., 2017). Alalharith et al.
(2020) indicated that they utilized Padilla and Silva's
implementation, which compares the ground truths to
the model's detections to evaluate the object detection
model accurately and unbiasedly for the detection of
early signs of gingivitis. They reported that their model

and data

has achieved an accuracy that is 10% higher than that of
models using traditional machine learning methods, thus
proving the current technique to be more advantageous
than traditional methods. Unlike traditional machine
learning techniques, deep CNN algorithms have the
capability to efficiently learn representations and extract
features that may hold great predictive capabilities due
to their deep multi-layer architecture (Alalharith et al.,
2020). Rana et al. (2017) used a machine learning
classifier, CNN-encoder, to provide pixel-wise
inflammation segmentations for the gingival index scores
from photographs of color-augmented intraoral images
and compared the results with dentists. Three dentists
validated the classifier segmentation and the agreement
between the experts and the classifier. CNN-encoder can
learn from unlabeled data, making them useful when
explicit annotations are scarce or expensive to obtain.
However, while they can generalize well, this is
contingent on having a diverse training dataset that
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captures all variations of gingivitis. CNNs recognize and
segment the images, and to capture local patterns, they
utilize filters such as edges, shapes, and textures in
images. The ability of these networks to learn such
features layer by layer (moving from simple to complex
structures) is fundamental to their success (Huang et al.,
2023).

DeepLabv3+ is used for semantic image segmentation,
which is critical for accurately delineating object
boundaries. DeepLabv3+ employs atrous convolutions to
capture multi-scale context, which involves recognizing
local and broader patterns to improve segmentation
accuracy (Chen et al, 2018). In the included studies, the
different CNN
algorithms of the DeepLabv3+ series network (You et al.,
2020; Li et al, 2021; Chau et al,, 2023; Aykol-Sahin et al,,
2024; Li et al,, 2024; Yiiksel et al.,, 2024). If the goal is
simultaneously identifying gingivitis
recognizing related conditions like dental calculus or
plaque levels, CNNs with Multi-task Learning present
advantages. Li et al. (2021) used Multi-task CNN to detect
gingivitis and its irritants, calculus, and soft deposits. It
achieved a classification AUC of 87.11 for gingivitis,
80.11% for dental calculus, and 78.57% for soft deposits
(Li et al, 2021). Shang et al. (2021) used U-Net to detect
wear, decay, calculus, and gingivitis from intraoral
photos. U-Net recognized calculus, wear facets, gingivitis,
and decay 10% more effectively than DeepLabv3/PSPNet
architecture, with an average mlou of 50.41% (Shang et
al, 2021). On the other hand, Kurt-Bayrakdar et al.
(2023) assessed the detection of different gingival
diseases and anatomical structures using a different CNN
model, YOYOv5. YOYOVS is fine-tuned for high accuracy
across various object detection tasks. They found the

most common architectures were

while also

frenulum accuracy was 71%, gingival hyperplasia
accuracy was 56%, and gingival inflammation accuracy
was 64%. Unlike Shang et al. (2021), Andrade et al.
(2023) had higher accuracy at 91.8%, in detecting dental
biofilm using U-Net. Due to its specialization in
segmentation, U-Net is likely more suited to detect and
precisely delineate one specific situation in dental
images. YOLOv5 would be more advantageous in
scenarios requiring broader object detection within
dental photos, such as quickly identifying various
conditions or anomalies within a broader diagnostic
context. DeepLabv3+ and U-Net are both strong in
segmentation tasks. DeepLabv3+ is optimized for more
generalized tasks, with its atrous convolution allowing an
adaptable field of view, making it suitable for varied
image resolutions. U-Net, with its specific design for
medical segmentation, might provide better results in
medical contexts where high precision in small-scale
segmentation is required. Yiiksel et al. (2024) evaluated
DeepLabv3+ to diagnose dental plaque from photographs
of permanent teeth. DeepLabv3+ detected dental plaque
with 87% accuracy and showed significantly higher
performance than the dentist. Aykol-Sahin et al. (2024)
compared the efficiency of different CNN models in

distinguishing keratinized gingiva from nonkeratinized
gingiva. Among the compared networks, ResNet50 with
the DeepLabv3+ architecture distinguished keratinized
gingiva at the highest accuracy rate of 91.4%. However,
U-Net showed the lowest accuracy value compared to
other DeepLabv3+ models. They also evaluated the
efficiency of measuring keratinized tissue wide from the
results of ResNet50 and compared it with two clinicians.
The measurements between deep learning and clinicians
agreed according to jaw and phenotype. Chau et al.
(2023) assessed a novel Al system, DeepLabv3+built on
Keras with Tensor Flow2 to detect gingivitis from
intraoral photographs. The accuracy of this method was
above 90% in diagnosing gingivitis. The novel Al system
was able to identify specific sites with and without
gingival inflammation with sensitivity and specificity that
was almost on par with human dentists.

Datasets for image processing studies in the present
review ranged from 110 to 7220. The amount of data
directly influences a model's ability to generalize well to
new, unseen data. With insufficient data, models are
more prone to overfitting, where they perform well on
training data but poorly on any new data. A larger
dataset provides a more diverse range of examples from
which the model can learn, allowing it to capture a wide
array of features and nuances that might be missed with
a smaller dataset (Kufel et al, 2023). Augmentation
models are typically effective in making datasets larger
and more varied for training robust machine learning
models (Sharifani and Amini, 2023). Five studies in the
current review used augmentation methods in their
study (Moriyama et al,, 2019; Li et al,, 2021; Andrade et
al, 2023; Aykol-Sahin et al,, 2024; Li et al., 2024). In their
study, Chen and Chen (2020) stated their intention to
collect a larger number of images of gingivitis and
employ data augmentation techniques to construct a
valid dataset for future studies. Furthermore, Joo et al.
identified the overfitting problem as a limitation, noting
that additional data or the application of data
augmentation and data regularization techniques not
utilized in their paper would be beneficial in addressing
this issue. Moriyama et al. (2019) presented an approach
to enhancing the accuracy of periodontal pocket
detection by utilizing a MapReduce-like model integrated
network techniques. This
approach, specifically tailored to estimate pocket depth
from enhanced pocket region images, improved the
estimation accuracy from 78.3% to 84.5% and sensitivity
from 50.4% to 74.0%, with a specificity of around 90%,
compared to the MapReduce-like model without the
augmentation.

The integration of Al in periodontology offers significant
potential to improve clinical practice by enhancing early

with advanced neural

detection and diagnostic accuracy. However, successful
implementation requires addressing several practical
considerations, such as training clinicians to effectively
interpret Al insights and integrating Al tools into existing
workflows include

without disruption. Challenges
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ensuring data quality, addressing regulatory and ethical
concerns, managing costs, and facilitating clinician
acceptance and adaptation.

Limitations of this review may include a limited focus on
specific Al techniques or applications, potentially
overlooking other relevant Al advances or methods in
periodontology. The review may have relied on a few
studies with varying dataset sizes and quality, which may
affect the generalizability of findings and the
effectiveness of Al models. In addition, potential biases in
Al models and their impact on diagnostic accuracy may
not be fully addressed, affecting the reliability of Al
systems in different patient populations.

5. Conclusion

The application of artificial intelligence has the potential
to significantly enhance periodontics and preventive
dentistry, particularly through the analysis of intraoral
photographs, which could facilitate more accurate
detection and decision-making. Selecting the appropriate
deep learning model, such as CNNs for spatial analysis or
U-Net for precise segmentation, is critical to effectively
interpreting dental images. Training these models on
diverse datasets that include various dental conditions
might ensure better generalization and diagnostic
accuracy. Integrating these technologies into clinical
might usability for dental
professionals, allowing them to apply Al insights in
patient care easily.

workflows enhance
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