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INTRODUCTION

Cranioplasty (CP) is a cosmetic surgery which enhances neurological 
recovery by preserving the patient’s neural tissues and balancing 
intracranial pressure, which normalizes the cerebrospinal fluid (CSF) 
and blood circulation.1-5

Decompressive craniotomy is frequently used in patients with raised 
intracranial pressure who cannot be treated medically at the point 
of connecting to life.3 It is frequently performed in patients with 
traumatic brain injury, cerebral infarction, subarachnoid hemorrhage, 

intracranial hematoma, encephalitis, sinus thrombosis, postoperative 
tumor or aneurysm.

The complication rate following CP is high (0.9-40.4%),4 and these 
complications include bone resorption (BR), seizures, hydrocephalus, 
bleeding, and infection.1,4,6

The recommended timing of performing CP differs in the literature; 
thus, there is no consensus. However, it is generally recommended that 
it be performed approximately 90 days after craniectomy.3,4,7-13 Factors 
such as the patient’s age, general condition, the presence of systemic 

Received: 04.04.2023
Accepted: 06.08.2023

BACKGROUND/AIMS: We aimed to compare and evaluate the results of cranioplasty (CP) performed in the early period (within the first 1 month) 
and in the late period (from the 90th day onwards) in patients who had previously undergone decompressive craniectomy.

MATERIALS AND METHODS: A total of 138 patients who underwent CP in our hospital between 2016 and 2022 were included in this study. The 
patients were grouped as follows based on the interval between their craniectomy and CP: group 1, within the first 30 days; group 2, 31-90 days; 
group 3, 91-180 days; group 4, 181-360 days; and group 5, day 361 or later.

RESULTS: Our study included 94 men and 44 women who had undergone CP between 2016 and 2022. While groups 2 (p=0.011), 3 (p=0.040) 
and 4 (p=0.037) had statistically significant differences in comorbidities, group 5 (p=0.17) did not. The difference in infection developments 
(p=0.010) and their diagnosis (p=0.040) was statistically significant only between group 1 and group 4. In group 4, the number of patients 
with SVO was higher than that in the other groups. The duration of hospitalization was 20.13±19.42 days in group 1 and 28.39±30.96 in the 
other groups (p=0.137). Bone reabsorption was 2.91±7.59, 8.12±8.20, 11.37±10.07, 9.65±11.33, and 6.66±10.73 days in groups 1, 2, 3, 4 
and 5, respectively. The midline shift was 1.87±2.018 and 0.51±1.19 in those patients with a craniectomy area >100 cm2 and <100 cm2 area, 
respectively. This difference was statistically significant (p=0.001).

CONCLUSION: By performing CP in the early period, early mobilization of the patient can be ensured and the risk of developing complications 
can be minimized.

Keywords: Cerebral edema, cranioplasty, decompressive craniectomy
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diseases, infection, surgical site condition, and etiology affect the timing 
of CP.14

There is no consensus regarding the timing of performing CP. We 
aimed to compare and evaluate the results of CPs performed in the 
early period (within the first 1 month) with those performed in the 
late period (on or after the 90th day) in patients who had previously 
undergone decompressive craniectomy.

MATERIALS AND METHODS

Patient Selection

A total of 138 patients who underwent CP at our hospital between 2016 
and 2022 were included in this study. The patients were divided into the 
following groups based on the interval between their craniectomy and 
CP: group 1, first 30 days; group 2, 31-90 days; group 3, 91-180 days; 
group 4, 181-360 days; and group 5, day 361 or later. The following data 
were retrospectively examined: the timing of the CP, the patient’s age, 
diagnosis, the duration of their surgery, the materials used in CP, their 
preoperative and postoperative Glasgow Coma Scores (GCS), the bone 
tissue resorption percentages of the patients, seizures, hydrocephalus, 
postoperative bleeding, fluid or air collection, wound infection, 
reoperations and durations.

Surgical Procedure

In all patients, preoperative antibiotics were administered 
prophylactically and continued postoperatively until drain removal. 
Bone flap resorption was calculated based on the percentage reduction 
in flap area (% BR) by comparing the preoperative craniotomy defect 
with the post-CP bone flap area via computed tomography (CT). Field 
calculations were performed using OsiriX MD.

Autogenous bone flaps were hidden in the abdomen or lateral thigh. 
According to the pre-op resorption status, the titanium plate was 
completed with methyl methacrylate (MMA) and stabilized with a self-
tapping screw or non-absorbable silk suture. The patient underwent 
cranial CT examination. 

Ethical Approval

This study was approved by the University of Health Sciences Türkiye, 
Haseki Training and Research Hospital Ethics Committee (approval 
number: 224-2022, date: 21.12.2022). Written informed consent was 
obtained from the patient and/or their relatives before being included 
this retrospective study.

Statistical Analysis

Statistical analysis was performed using SPSS (v 20.0; SPSS Inc., Chicago, 
IL, USA). Descriptive data are expressed as frequencies, cross-table, 
rates, arithmetic means, and standard deviations. Data were analyzed 
using Student’s t-test and correlation. The groups were compared with 
the test variables using the Independent samples t-test. A p-value of 
<0.05 was considered statistically significant.

RESULTS

In our study, 138 patients who underwent CP between 2016 and 
2022 were included. The patients were grouped based on the interval 
between their craniectomy and CP, and 5 groups were formed. The 
groups were compared among themselves, and group 1 and all other 
groups were compared. The demographic characteristics and first 
diagnoses of the patients are shown in Table 1. The preoperative time, 
material used, BR, preoperative and postoperative GCS, cranial defect 
area, postoperative hematoma formation or collection, development 
of epileptic seizure or hydrocephalus, infection, risk of reoperation, 
midline shift, comorbidity, and pneumocephalus in CP were compared 
between the groups. When group 1 was compared with all the other 
groups, significant differences were found in terms of age, preoperative 
time, BR, preoperative GCS, and midline peeling due to sunken skin flap 
(Table 2). In group 1, the CP area was smaller (p=0.00), the incidence 
of comorbidities (p=0.012) and Trephened syndrome development 
(p=0.001) was lower, and the presence of air in chamber postoperatively 
(p=0.009) was lower than in the other groups; with these differences 
being statistically significant. No statistically significant difference was 
found between the first group and the other groups in terms of sex, 
postoperative bleeding, collection, reoperation rate and time, and 
post-CP incidences of seizure or the need for ventriculoperitoneal 
shunt, when compared using the Independent t-test.

Postoperatively, air was present in 106 patients, which was found to be 
significant only in group 2 (p=0.013). In terms of comorbidities, there 
was a statistically significant difference between groups 2 (p=0.011), 3 
(p=0.040), and 4 (p=0.037). No statistically significant difference was 
found in group 5 (p=0.17).

Infection was less common in group 1 and more common in group 4; 
this difference was statistically significant (p=0.010). The incidence of 
cerebrovascular disease was found to be higher in those patients in 
group 4 than in the patients in the other groups. However, there was no 
statistically significant difference among the other groups.

Table 1. Demographic features and diagnoses of the patients 

Cranioplasty 
groups

Male Female

Comorbidity
Diagnosis

DM HT CAD
HT 
and 
DM

HT and 
CVH

HT, DM, 
CVH

None
CVD T PT PA ICH

Group 1 25 11 0 6 3 1 0 0 26 1 14 14 0 7

Group 2 19 13 1 9 4 5 0 0 13 11 8 7 0 6

Group 3 24 5 1 8 4 3 0 0 13 5 8 3 1 12

Group 4 16 13 0 7 0 4 3 0 15 7 11 7 2 2

Group 5 10 2 0 1 0 2 0 1 8 2 6 4 0 0

Total 94 44 2 31 11 15 3 1 75 26 47 35 3 27

DM: Diabetes mellitus, HT: Hypertension, CAD: Coronary artery disease, CVD: Cerebrovascular diseases, T: Trauma, PT: Postoperative tumor, PA: Postoperative aneurysm, ICH: Intracranial 
hemorrhage.
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Autogenous grafts, MMA, titanium mesh, and bone matrix were 
used for the CP. Group 1 included patients with post-traumatic open 
wounds, collapse fractures, and multiple-part fractures, and patients 
with tumors were common. Therefore, the MMA graft was used more 
than the other materials. Autogenous grafts were used more often in 
group 2 than in the other groups, and this difference was statistically 
significant (p=0.017) (Table 3).

Seven patients with very early-stage CP underwent reoperation. Four 
were re-operated on due to infection; MRSA growth was observed in 
one patient and Escherichia coli in another. Two patients underwent 
surgery because of bleeding in the hostel, and one patient was 
operated on due to the early development of extra-axial collections 
and seizures.

Of the 27 patients who underwent reoperation, 19 developed a 
collection. Of these 19 patients, five underwent CP soon after the 
craniectomy; this was not statistically significant. Postoperatively, 38 
patients developed bleeding in the hospital, and 12 of them underwent 
reoperation. In the very early period, two patients underwent 
reoperation. This was not statistically significant.

The two groups based on bone flap areas (<100 cm2 and ≥100 cm2) were 
compared with each other. BR and midline slip were higher and length 
of stay was longer in the group with a bone flap <100 cm2 than in the 
group with a bone flap <100 cm2 (Table 4).

Table 2. Comparison of the characteristics of the groups formed based on the timing of cranioplasty

Group 1, (n=30) Group 2, (n=32) Group 3, (n=29) Group 4, (n=29) Group 5, (n=12)

Age
34.91±20.62

(p=0.002)

47.12±18.28

(p=0.012)

49.79±16.10

(p=0.002)

42.37±15.67

(p=0.113)

43.33±16.80

(p=0.208)

Pre-op time
11.38±13.01

(p=0.000)

73.87±30.18

(p=0.00)

146.75±35.08

(p=0.00)

270.00±74.35

(p=0.00)

1015.83±895.80

(p=0.00)

Bone resorption
2.91±7.59

(p=0.001)

8.12±8.20

(p=0.008)

11.37±10.07

(p=0.000)

9.65±11.33

(p=0.006)

6.66±10.73

(p=0.190)

Pre-op GCS
4.61±0.64

(p=0.001)

4.03±0.89

(p=0.003)

4.13±0.83

(p=0.012)

4.13±0.74

(p=0.008)

4.08±0.90

(p=0.032)

Post-op GCS
4.69±0.52

(p=0.141)

4.50±0.62

(p=0.167)

4.55±0.63

(p=0.393)

4.58±0.50

(p=0.402)

4.41±0.66

(p=0.145)

Midline shift
0.30±0.66

(p=0.001)

1.18±1.46

(p=0.002)

1.65±1.73

(p=0.000)

1.06±2.05

(p=0.040)

1.83±2.75

(p=0.03)

Hospitalization period 
(days)

20.13±19.42

(p=0.137)

29.28±32.75

(p=0.161)

25.17±24.01

(p=0.354)

31.55±35.80

(p=0.106)

26.16±31.45

(p=0.43)

Pre-op: Preoperative, Post-op: Postoperative, GCS: Glasgow Coma Score.

Table 3. Materials used for cranioplasty 

CP material
Total

Autogenous MMA Titanium MMA or titanium with autogenous Bone matrix

Group 1 22 11 1 1 1 36

Group 2 29 2 1 0 0 32

Group 3 21 3 1 4 0 29

Group 4 14 11 1 2 1 29

Group 5 3 6 1 2 0 12

CP: Cranioplasty, MMA: Methyl methacrylate.

Table 4. Comparison of groups based on the craniectomy area width (α<100 cm2 and α≥100 cm2)

(α<100 cm2), (n=80) (α≥100 cm2), (n=58) p

Age 41.50±19.45 46.10±16.74 0.113

Pre-op time 196.15±463.23 195.82±191.87 0.996

Bone resorption 4.68±8.16 11.72±10.45 0.001

Pre-op GCS 4.53±0.61 3.81±0.86 0.001

Post-op GCS 4.71±0.50 4.37±0.61 0.001

Midline shift 0.51±1.19 1.87±2.018 0.001

Hospitalization period 18.45±19.15 36.98±35.37 0.001

Reoperation time 18.12±22.3 4.16±3.25 0.149

Duration (classification) 2.35±1.40 3.01±1.05 0.003

Pre-op: Preoperative, Post-op: Postoperative, GCS: Glasgow Coma Score.
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DISCUSSION

Although CP appears to be a simple procedure, complication rates are 
high (10.9-50%).11,15 In addition to easy dissection, the other advantages 
in early-stage CP include lower blood loss and a shorter surgical time.4,8,11 
In addition, it can provide early normalization of cerebral blood flow.16 
Furthermore, better neurological recovery and fewer complications 
are observed.2,9,11 Studies have demonstrated a high complication rate 
due to the risk of hydrocephalus in the early postoperative period and 
increased length of stay.6,10 Especially with the prolongation of the 
interval between decompressive craniectomy and CP, the risk of seizure 
and midline shift may increase. Other studies have demonstrated that 
there is no difference in complications between CP being performed in 
the early and late periods.7,13 It is recommended that CP be performed 
at the earliest between the 15th and 30th days.3 After the CSF dynamics 
and blood circulation are normalized after CP, neurocognitive functions 
improve.2,5,7,16 Although there was no statistically significant difference 
in the preoperative GCS and postoperative GCS in our study group, the 
GCS was better in both the early and late groups. With early surgery, the 
risk of developing midline shift and Trephened syndrome reduces due 
to CPs effect on cerebral blood flow and CSF circulation.

There may be signs of infection, hyperemia, swelling, temperature 
increase, and abscess in the surgical field after CP. There is a risk of 
infection, especially following trauma and decompression of the 
frontal sinus and in those patients with comorbidities and long hospital 
stays.15 Although the infection rates following CP are reportedly 7-22%,17 
there was one study where this rate was as high as 33%.16 In our study, 
infection was observed in 27 patients (19.56%); and it was observed in 
four patients (11.11%) in the very early period. In the first month, two 
patients following CP demonstrated microbial growth. One patients had 
MRSA growth and the other had E. coli growth.

The risk of post-CP seizures can be as high as 30.3%, but early surgery 
can reduce this risk.12

In our study, seven patients (5.07%) developed post-CP seizures. One 
patient (2.7%) developed a seizure in the very early period. Patients 
were more prone to seizures if they developed postoperative bleeding, 
fluid collection, or infection. Four patients underwent reoperation. 
Reoperation was performed in one patient in the very early group and 
in three patients in the late period.

There are studies reporting that it increases the risk of multiple 
skull fractures, age <30 years, large bone defects, post-traumatic 
hydrocephalus and shunt operations, low GCS, infection, prolonged 
interval prior to CP, and BR.18 Especially in children, BR can reach up to 
66.7%.18 Studies indicate that BR is high in those patients aged <18 years 
and that the risk of reoperation is high.11 Avascular necrosis in bone 
flaps reduces with osteoblastic/osteoclastic cell activity and regression 
of collagen matrix enzymes.19 The rate of BR due to bone thinning, 
decreases in density, and osteolysis can be as high as 31.7%,18 46.3% 
in the study by Zhang et al.20, or 46.3% in the study by Stieglitz et al.21 
Furthermore, it was higher in those with a greater melting point.18-22

In our study, the rate of BR was 2.91%±7.59% in the first 30 days and 
9.31%±9.97% after the 31st day. The BR and short time-to-surgery were 
found to be statistically significant (p=0.001). Furthermore, in group 1, 
most of the patients had a CP defect <100 cm2. In patients with a flap 
area >100 cm2, the BR was statistically higher than in those with a 

flap area <100 cm2 (p=0.00). The correlations between low GCS scores, 
the presence of comorbidities, long hospitalization, midline spur, 
postoperative bleeding, seizures, and the CP flap area were statistically 
significant. The BR was 5.76%±11.87% in those patients aged <19 years 
(n=13) and 7.84%±9.59% in those aged >19 years. Although the sample 
was small, the BR was lower in the younger group than in the older 
group (p=0.47). When the very early CP group was compared with the 
other groups, there was no statistically significant difference in terms of 
postoperative bleeding, collection or the rate of reoperation.

The rate of reoperation after CP is reportedly 1.4%-32%.8 While the total 
number of patients who underwent reoperation was 27 (19.56%) in our 
study, 7 (19.44%) in the very early group underwent reoperation. The 
reoperation rates in our study are consistent with those in the literature. 
There was no significant difference between the groups.

When group 1 and all other CP groups were compared, group 1 had 
younger patients, fewer comorbidities, shorter time-to-CP, better 
preoperative and postoperative GCS, lower midline slip, CP area <100 
cm2, and lower BR.

If the bone flap area was >100 cm2, the BR was greater. BR was 
found to be statistically associated with a low GCS score, the presence 
of comorbidities, longer hospitalization periods, midline shift, 
postoperative bleeding, and seizures. Although the BR rate was lower 
in patients aged <19 years, it was not statistically significant. However, 
our study sample was small.

Study Limitations

Our study was a retrospective study with a small sample size. Further 
studies with larger sample sizes are required to externally validate our 
findings.

CONCLUSION

In the early period of CP, lower age, fewer comorbidities, better GCS, 
lower brain edema and less midline shift are important factors. In 
the early period, protection of brain tissue from external factors and 
the normalization of CSF and blood flow with CP can ensure early 
mobilization of the patient and minimize the risk of developing 
complications.

MAIN POINTS

•	 	The time between decompressive craniectomy and cranioplasty is 
important.

•	 The results of cranioplasty applied at a young age and in the early 
period are more successful.

•	 Performing cranioplasty in the early period can provide protection 
to the brain tissue from external factors. Normalization of 
cerebrospinal fluid and blood flow can provide early mobilization 
of the patient.
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BACKGROUND/AIMS: Despite obstructive sleep apnea syndrome (OSAS) being a prevalent condition, it is under-recognized and underestimated 
by many workers in the medical field. We aimed to assess the awareness level of primary care medical staff towards OSAS during daily practice 
in a tertiary referral university hospital.

MATERIALS AND METHODS: A prospective study was conducted among medical staff. The participants were asked to answer a 24-question 
survey regarding the risk factors, symptoms and complications of OSAS. One sleep expert reviewed and approved the checklist questionnaire. The 
demographic data of the participants, their background regarding OSAS, their recognition of the symptoms, diagnostic tests and consequences 
including cardiovascular, neurobehavioral and urologic diseases were investigated. The OSAS points were calculated for each participant in 
order to assess their awareness levels. The OSAS points were compared between different occupation, age and gender groups.

RESULTS: Data was available from 137 participants of whom 39% were males and 61% were females. The median age was 25 (22-33) years. Of 
the participants, 26.8% were medical doctors, 20% were medical students working as intern doctors, 15.2% were nurses and 37.5% were other 
occupations. Only 1.9% of them had never heard about OSAS. The most common source of information regarding OSAS was during their medical 
or paramedical training and research (61.7%). Only 12.5% of the participants attended lectures or conferences about sleep disorders during their 
postgraduate training or practice. Of the participants, only 38.3% of the participants identified male gender as being a risk factor. More than 
half of the participants identified smoking (80.8%), alcohol (59.5%) and obesity (82.8%) as non-structural risk factors for OSAS. Only 40.6% of 
the participants had information that enlarged neck circumference (men: >43 cm; women: >37 cm) was a characteristic physical finding. The 
recognition level of the symptoms were as follows: snoring (74.2%), respiratory breaks (86.7%), daytime somnolence (57.4%), daytime fatigue 
(33.8%) and morning headache (66.1%). Of the participants, 77.9% identified the need for polysomnography for the evaluation of patients. 
The recognition level of serious consequences were as follows; motor vehicle accidents (51.4%), hypertension (28%), diabetes (19%), cardiac 
arrhythmia (62.5%), stroke (43%), dementia (26%), nocturia (17%) and sexual dysfunction (37%). The mean OSAS awareness point was 10.77±4.86. 
The medical doctors’ and medical students’ OSAS awareness points were statistically significant higher than the other occupation groups. There 
was a positive weak correlation between participants’ ages and their awareness levels.

CONCLUSION: According to these results, although most of medical staff have some idea about the common symptoms and risks of sleep 
apnea, they do not have enough knowledge about its possible consequences. It is necessary to develop education programs in order to increase 
OSAS awareness among practicing primary care staff, especially among non-doctor groups, in order to enhance their daily patient encounters.
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INTRODUCTION

Obstructive sleep apnea syndrome (OSAS) is a prevalent condition 
well characterized by the recurrent collapse of the upper airway and 
repetitive episodes of desaturations and arousals during sleep.1

It is typically characterized by symptoms of loud snoring, witnessed 
apneas, excessive daytime sleepiness, fatigue and morning headache.2,3

The complications related with OSAS include neurocognitive, 
cardiovascular, metabolic and urogenital consequences such as daytime 
sleepiness, depression, stroke, dementia, hypertension, diabetes and 
impotence.1

Despite high prevalence rates of about 7% in middle-aged adults, up to 
90% of patients do not receive a diagnosis, thus suggesting that many 
remain unrecognized and untreated.4,5 Treatment reduces long term 
complications and so recognition of these patients is crucial.

Increased awareness of the presenting symptoms and the possible 
consequences of this syndrome by healthcare providers is expected to 
decrease the number of undiagnosed and untreated cases.

To date, there has been no survey examining the levels of awareness 
and knowledge of OSAS among health care providers. In this study, 
we aimed to assess the awareness levels of primary care medical staff 
towards OSAS during their daily practice in our region and our hospital.

MATERIALS AND METHODS

A prospective study was conducted in January and February, 2019 at a 
training and educational hospital. Ethical approval was obtained from 
University of Kyrenia Ethics Committee (approval number: RY-2018-08). 
The subjects included the medical staff consisting of medical doctors, 
supervisors, dieticians, nurses, call center workers, pharmacists, 
physiotherapists, health and emergency technicians, all of whom were 
actively working in our hospital.

The paper version of the questionnaire was handed out to participants 
by the authors. The subjects were made aware of the aims of this study 
and that the survey was voluntary.

The participants were asked to answer a 24-question survey regarding 
the risk factors, symptoms and complications of OSAS. The questionnaire 
was based on the guidelines for clinical practice in OSAS which mainly 
included the risk factors, common symptoms and consequences of the 
disease. The survey questions were prepared by the authors themselves. 
One sleep expert reviewed and approved the checklist questionnaire. 
The participants were asked to select either “true”, “false” or “don’t 
know” as their answers.

The demographic data of the participants, their background and 
postgraduate education (if present) about OSAS, their recognition of 
the symptoms, their knowledge of diagnostic tests and consequences 
including cardiovascular, neurobehavioral and urologic diseases were 
investigated.

OSAS points were calculated by using the correct number of questions 
answered by the participants in order to assess their awareness level. 
One point was given for each correct question so the maximum 
awareness point was 22 (out of 22 questions).

Statistical Analysis

The SPSS Statistics for Windows, version 22.0 (SPSS Inc., Chicago, Ill., 
USA) was used as the statistical analysis program. Descriptive statistics 
were used for the demographic and clinical characteristics. The data 
were stated as mean ± standard deviation, n (%) and median (25th 
percentiles-75th percentiles). Histograms, Q-Q graphics and the Shapiro-
Wilk tests of normality were used to assess the normal distribution 
of means. Continuous data variables are presented as the median 
and interquartile range (25th-75th quartiles). Categorical variables are 
presented as n (%). Chi-square analysis was performed for the analysis of 
categorical variables. The two Independent samples t-test was used to 
compare OSAS points and gender. The ANOVA test was used to compare 
OSAS points and occupation. The Tukey test was used for multiple 
comparisons. The relation between the OSAS point and age was 
evaluated by Spearman correlation analysis and scatter plot. A p-value 
of <0.05 was considered to be statistically significant.

RESULTS

Data was available from 137 participants of whom 39% were males and 
61% were females. The median age was 25 years (22-33) and the range 
22-66 years. Of the participants, 26.8% were medical doctors, 20% were 
faculty of medicine students working as intern doctors in the same 
hospital, 15.2% were nurses and 37.5% were other occupations such as 
pharmacists, laboratory and emergency technicians (Table 1).

The most common source of information about OSAS was during their 
medical or paramedical education and training (61.7%, n=84). Only 
12.5% (n=17) of the participants attended lectures or conferences about 
sleep disorders during their postgraduate training or practice. All of 
these participants were medical doctors.

Of the participants, only 38.3% of the participants identified male 
gender as being a risk factor. More than half of the participants identified 
smoking (80.8%) alcohol consumption (59.5%) and obesity (82.8%) as 
non-structural risk factors for OSAS. Only 40.6% of the participants had 
information regarding enlarged  neck  circumference (men: >43  cm; 
women: >37 cm) being a characteristic physical finding. The results for 
the risk factors are shown in Table 2.

The recognition level of the symptoms were as follows: respiratory 
breaks (86.7%), snoring (74.2%), morning headache (66.1%), daytime 
somnolence (57.4%) daytime fatigue (33.8%) and nocturia (17.7%).

Table 1. Descriptive statistics of the participants

Variables Descriptive statistics

Age 25.0 (22.0-33.0)

Gender

Female 54 (39)

Male 83 (61)

Occupation

Medical doctors 30 (26.8)

Medical students 23 (20.5)

Nurses 17 (15.2)

Others 42 (37.5)

OSAS points 10.77±4.86

The data is stated as; mean ± standard deviation, n (%) and median (25th percantiles-
75th percentiles), OSAS: Obstructive sleep apnea syndrome.
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Of the participants, 77.9% identified the need for polysomnography for 
the evaluation of patients. The recognition level of serious consequences 
were as follows; motor vehicle accidents (51.4%), hypertension (28.6%), 
diabetes (19.8%), cardiac arrhythmia (62.5%), stroke (43.3%), dementia 
(26%), and sexual dysfunction (37.7%). The results for the awareness of 
symptoms and complications of OSAS are shown in Figure 1.

For the consequences including hypertension, diabetes, stroke, 
dementia, nocturia and sexual dysfunction more than 50% of the 
participants answered “don’t know.”

The mean OSAS awareness point was 10.77±4.86 among all participants 
(Table 1). The medical doctors’ and medical students’ OSAS awareness 
points were statistically significant higher than the nurses and the other 
occupation groups. The nurses’ awareness scores were similar to both 
groups. There was no difference between gender and awareness points 
(Table 3).

There was a positive weak correlation between the participants’ age and 
their OSAS awareness levels (Figure 2).

DISCUSSION

Obstructive sleep apnea is a common disorder of repetitive pharyngeal 
collapse leading to oxygen desaturation, hypercapnia and sleep 
fragmentation which may contribute to cardiovascular, metabolic and 
neurocognitive effects. It is regarded as a global health problem with 
increasing prevalence.3

According to different studies from Canada, Oklahoma and Australia 
which surveyed primary care and sleep clinic patients, it was found that 

primary care providers do not routinely screen for symptoms of OSAS or 
refer high-risk patients to sleep specialists.6-9

We assessed the awareness and attitudes towards OSAS of primary care 
medical staff who were actively working in our hospital.

One of the major results of our study was that primary medical staff 
do not have enough awareness on overall OSAS. According to the 
overall mean OSAS awareness points, less than half of the questions 
were answered correctly. Although more than half of the participants 
recognized the common risk factors of obesity, smoking and 
alcohol consumption, the least known risk factor was enlarged neck 
circumference. Another important result was that the awareness level 
was highest among the medical doctors and medical students when 
compared to the others.

The symptoms which were best known included respiratory breaks, 
snoring, morning headache and daytime somnolence. In the study by 
Arous et al.4, the general population was investigated in Lorraine, France. 

Figure 1. The results for the awareness level of symptoms and 
complications of OSAS in percentages.

OSAS: Obstructive sleep apnea syndrome.

Figure 2. Scatter plot showing the relation between the OSAS 
points and age. There is a statistically significant (p=0.001) 
relation between age and OSAS points. This relation was weak 
positive (r=0.273).

OSAS: Obstructive sleep apnea syndrome.

Table 2. The responses of the participants regarding to the risk factors of 
OSAS

(n=136) Yes No Don’t know

Smoking 80.8% (n=110) 3.6% (n=5) 15.4% (n=21)

Alcohol consumption 59.5% (n=81) 7.3% (n=10) 33% (n=45)

Obesity 82.3% (n=112) 7% (n=10) 10.2% (n=14)

Enlarged neck circumference 40.6% (n=54) 6.01% (n=8) 53.3% (n=71)

OSAS: Obstructive sleep apnea syndrome.

Table 3. The comparison of total OSAS points according to gender and 
occupation

Variables OSAS points p

Gender

Female (n=53) 10.87±4.62
0.776

Male (n=83) 10.62±5.25

Occupation

Medical doctor (n=30) 13.70±4.43a

<0.001
Medical student (n=23) 11.96±3.74a

Nurse (n=17) 10.59±4.06a,b

Others (n=42) 8.98±4.75b

The data is stated as mean ± standard deviation. The same letters in the same column 
represent the similarity between occupations whereas different letters represent 
difference. OSAS: Obstructive sleep apnea syndrome.
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More than 75% were well-aware of these symptoms. In another study 
by Sia et al.1 from Singapore, 60% of the participants were aware of 
these symptoms.

It is known that nocturia is high among OSAS patients. The least-known 
symptom in our study was nocturia, which is parallel to the study by 
Arous et al.4.

Of the participants, the majority identified the need for 
polysomnography for the evaluation of patients.

The least known complications of OSAS in our study group were 
hypertension, diabetes, stroke, dementia and sexual dysfunction. These 
were not recognized by the majority of the participants. Motor vehicle 
accidents and cardiac arrhythmia were recognized by the majority of 
the participants.

Therefore, it is an important finding in the present study that 
medical staff are not sufficiently aware of the link between OSAS 
and cardiovascular and neurobehavioral complications, especially 
dementia and diabetes. Another interesting finding was that cardiac 
arrhythmia was correctly identified by a large number in both our 
study and the study by Arous et al.4.

Another alarming awareness shortfall was the lack of information 
about dementia. Only 26% of the participants were aware of this, 
whereas in the study by Arous et al.4, this rate was 17.88% and in the 
study by Sia et al.1, it was 0.6%.1

Only a small percentage of the participants had attended lectures or 
conferences about sleep disorders during their postgraduate practice. 
All of these participants were medical doctors. According to these 
results, developing postgraduate educational programs especially 
targeting non-doctor medical staff groups is crucial.

Study Limitations

The present study had certain limitations. One limitation was the 
multiple-choice design with a “don’t know” option in which the 
respondents may avoid answering definitively in order to get better 
scores for awareness. Additionally, we examined behaviors at a single 
institution and our findings may not be generalizable to other busy 
primary care practices. Larger-scale studies are needed to extrapolate 
the awareness of OSAS to a wider population.

CONCLUSION

According to these results, although most of medical staff had some 
idea regarding the common risk factors and symptoms, they did not 
have enough knowledge about important consequences, including 
hypertension, diabetes, stroke, dementia, nocturia and sexual 
dysfunction. According to these results, it is necessary to develop 
educational programs and information campaigns in order to increase 
OSAS awareness among practicing primary care staff, especially in non-
medical doctor groups in order to enhance their patient encounters. 
Routine screening and assessment for OSAS in primary care settings 
will be another important precaution, with this being currently 
recommended widely in the literature.

MAIN POINTS

•	 The doctors’ and medical students’ OSAS awareness scores were 
higher than the nurses and the other occupation groups.

•	 The least known risk factor for OSAS was enlarged neck circumference.

•	 The consequences of OSAS including dementia and sexual 
dysfunction were not recognized by the majority of the participants.
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INTRODUCTION

The neonatal period is the period of life in which the incidence of 

seizures is the highest. Incidence was documented in 2.6 out of 1,000 

live births, whereas it was documented in 8.6% of infants who were 

hospitalized in newborn intensive care units.1,2 The majority of new-

born seizures are acute symptomatic seizures. Acute symptomatic 

seizures are seizures which are triggered by precipitating factors such as 

hypoglycaemia, asphyxia, or trauma. Hypoxic ischemic encephalopathy 

(HIE), metabolic disturbances such as hypoglycaemia, hypocalcaemia, 

hypomagnesemia, intracranial haemorrhage (ICH), ischemic stroke, and 

central nervous system infections are the main underlying etiologies.3,4

In addition, neonatal seizures may have a poor prognostic effect on 

brain development, which may result in developmental delay, cognitive 

disorders, epilepsy or cerebral palsy.5-8
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Epilepsy was reported at rates of up to 56% in different studies of 
children who had neonatal seizures. The risky period for the emergence 
of epilepsy after neonatal period seizures was demonstrated to be 
within the first year of life.9-15

The risk factors for future epilepsy in cases with symptomatic seizures 
in neonates were revealed to be premature birth, low scores of 
APGAR, abnormal neurological examination, low blood pH levels 
within the first day of life, abnormalities on background activity 
within electroencephalogram (EEG) records, status epilepticus and the 
presence of brain injury.15 Children with brain insult have a high risk of 
epilepsy.7,11 Thus, neuroimaging is an important diagnostic tool for the 
etiological workup of children with epilepsy. International guidelines 
for neuroimaging recommend magnetic resonance imaging (MRI) for all 
children with epilepsy before the age of 2 years.16 

Children with seizures starting before the age of 2 years demonstrated 
poor seizure control, poor cognitive and behavioural outcomes in 
addition to lower rates of being seizure-free in follow-up. Symptomatic 
causes of epilepsy are more frequent within that group of patients.17-20

The aim of the present study was to identify the clinical characteristics 
and seizure control of children diagnosed with epilepsy with a history 
of newborn onset seizures.

MATERIALS AND METHODS

This study was designed as a retrospective study. Among 220 patients 
between 0-18 years old who were examined in the department of 
child neurology from January, 2014 to January, 2021, those diagnosed 
with epilepsy with a record of newborn onset seizures were enrolled 
in this study. Children with follow-up periods of more than 5 years 
were evaluated. This study was approved by the Ethics Committee 
of Near East University (approval number: YDU/2018/55-524, date: 
22.02.2018). No informed consent was taken as this study was designed 
as a retrospective study. The clinical data of the patients, neonatal EEG 
records, the MRI results were obtained from the patients’ files and/or 
hospital databases.

Epilepsy is defines as ≥2 untriggered seizures 24 hours apart or a single 
unprovoked seizure with a high-risk of recurrence such as seizure with 
an underlying structural abnormality in addition to epileptiform EEG.21 

Neurodevelopmental outcomes were based on neurological 
examination and/or Denver tests. 

Interictal EEGs records were performed according to the international 
10-20 system, using the NicoletOne device by positioning the electrodes 
on the scalp. Silver-silver chloride electrodes were used and conductive 
paste was used to fill the space between the electrodes and the skin. A 
16-channel EEG was taken. Low-pass filter, high-pass filter, and notch 
filter (70 Hz, 1 Hz, and 50 Hz respectively) at a rate of 30 mm/second 
were applied. Records of a minimum of 30 minutes were taken in sleep 
and awake states. Subsequently, the EEG records were evaluated by 
a paediatric neurologist. The diagnosis of epilepsy was made by the 
existence of two or more unprovoked seizures and the findings of EEG 
records.

Forty-one patients underwent an MRI scan. MRI was performed using 
a 1.5 Tesla and 3 Tesla Siemens scanner with a specialized paediatric 
protocol for epilepsy.

The protocol consisted of (a) sagittal spin-echo T1-weighted, (b) axial 
fast spin-echo T2 weighted, (c) fast multiplanar coronal oblique 
inversion recovery, (d) fast fluid-attenuated coronal oblique inversion 
recovery, (e) axial diffusion (single shot, echoplanar spin echo), b=1,000 
multi directions, and (f) three-dimensional axial spoiled gradient echo. 
MRIs were initially performed without the use of contrast material. In 
cases with suspicious findings during the scan, gadolinium was used to 
characterize the lesion better.

Statistical Analysis

For analysis, the Statistical Package for Social Sciences (SPSS) (version 
17.0; IBM, Armonk, NY) was used. The used tests were the chi-squared 
test, Fisher’s exact test, and descriptive statistics. A p-value less than 0.05 
was considered to be statistically significant.

RESULTS

Forty-one patients were enrolled in this study. Fourteen (34.1%) were 
girls and 27 (65.9%) were boys. The mean age at diagnosis with epilepsy 
was 3.2 months.

Parental consanguinity was present in 6 patients (14.6%). Familial 
epilepsy was detected in 4 patients (9.8%), of whom 2 of the patients’ 
mothers had epilepsy and the other two had epilepsy in relatives other 
than their parents or siblings.

Etiological factors were documented in 26 (63.4%) patients. 
Etiological factors were categorized as brain insult (hypoxic-ischemic 
encephalopathy, haemorrhage, or stroke), metabolic disorder, 
syndrome, or others, as shown in Table 1.

No relation between seizure type and etiological factors was revealed.

Neuroimaging (MRI) revealed pathological findings in 27 (65.9%) of 
the patients and 14 (34.1%) of the patients had normal MRI. The MRI 
findings are shown in Table 2.

Twenty-five (61%) patients had both mental and motor retardation and 
1 (2.4%) patient had mental retardation without motor retardation.

The presence of structural abnormality on MRI was shown to have 
a statistically significant relation with mental-motor retardation 
(p=0.003).

The mean age at the initiation of treatment was 3.2 months.

Table 1. Identified etiological factors in patients

Etiological factor Number of patients % of patients

Brain insult

- Hypoxic-ischemic encephalopathy;

- (term-born /preterm born)

- haemorrhage-stroke

18

13

8/5

5

43.9

Metabolic disorder

-Canavan disease

-Krabbe disease

-Methylmalonic acidemia

3 7.3

Syndrome 2 4.9

Others (cardiopathy, external 
hydrocephaly, pachygyria)

3 7.3

Total 26 63.4



Şanlıdağ et al. Neonatal Seizures and Postnatal Epilepsy Cyprus J Med Sci 2023;8(6):406-410

408

Among the patients, 26 (63.4%) of them were using one antiepileptic 
treatment, 12 (29.3%) of them were using 2, and 3 (7.3%) of them were 
using 3 or more antiepileptic treatments.

The mean follow-up period was 67.2 months.

When the patients were evaluated in order to determine if they had 
been seizure-free for the previous 1 year of follow-up, it was found that 
27 (65.9%) of the patients had had no seizures, whereas 14 (34.1%) of the 
patients had experienced seizures. During the follow up, antiepileptic 
treatment was stopped in 7 (17.1%) patients. This data is shown in 
Figure 1.

No relations reaching statistical significance were documented 
between MRI findings and the age at the onset of epilepsy, seizure 
control, or antiepileptic treatment (p>0.05).

No correlation between refractory seizures and seizure etiology was 
noted.

DISCUSSION

Seizures have the highest prevalence during the neonatal period.1,2 Post-
neonatal epilepsy has been reported at rates as high as 56% in different 
studies.9-12 Etiology is an important predictor for future epilepsy.12 

Etiological factors were documented in 26 (63.4%) of the patients 
within this study group. Among them, the majority had a brain insult 
(22%). Within the group of patients with a brain insult, hypoxia was 

the leading cause, which was documented in 8 (19.5%) term and 5 
(12.2%) premature newborn. The second most common etiology 
was ICH and stroke. Similarly, in a study evaluating the etiological 
profiles of seizures in term neonates, perinatal asphyxia was the 
leading etiological factor, and secondly, perinatal arterial ischemic 
strokes were observed.12 HIE also constitutes approximately 40% of all 
neonatal seizures.22,23 Within term and late premature infants, the most 
commonly seen reason for seizures are ischemic, ICH, metabolic and 
electrolyte disturbances, and infectious causes.22,24,25 More specifically, 
HIE increases the risk of newborn seizures in term neonates three-fold 
in comparison to premature neonates.2 Within that study, the number 
of epileptic children who were born at term was higher than those 
who were born preterm. Additionally, the presence of seizures in cases 
of HIE has been suggested to be a sign of a more severe outcome.26 In 
other studies, cerebral palsy was reported to be a very important risk 
factor for future epilepsy with an 8-fold increased risk.7,11,27 The most 
commonly seen neurological problems in children after neonatal 
seizures are developmental delay, epilepsy, and cerebral palsy.5-8 
Supporting those findings in the literature, in this study, 25 (61%) of 
the children had mental motor retardation in which 13 (31.7%) of 
them were due to HIE.

In another study, pathological findings in neonatal cerebral ultrasound 
and familial epilepsy were reported as independent risk factors for 
future epilepsy, highlighting the genetic and prenatal etiology of 
seizures.28 Other than brain injuries, newborn period seizures were also 
reported to cause an increase in the risk of epilepsy.13 In contrast to 
our study, developmental brain abnormalities were the leading cause 
of epilepsy with a rate of 21% in an infancy onset epilepsy cohort. It 
has been documented that the incidence of epilepsy is higher in 
underdeveloped countries. This is postulated to be related to higher 
cases of brain insult, CNS infections, and trauma-related cases in 
underdeveloped countries.29,30

In this study population, pathological MRI findings were present in 
65.9% of the patients. Although there is no similar study to compare 
with, a population-based study evaluating newly diagnosed epileptic 
infants reported the etiological relevance of abnormality in 51% of 
patients. An MRI abnormality rate of 57% was documented in cases 
younger than 2 years old in a hospital-based cohort.31

Among the 41 patients in this study, 25 (60.9%) among them had both 
mental and motor retardation and 1 (2.4%) patient had only mental 
retardation without motor retardation. Studies have reported global 
developmental delay in 30-50% of children after neonatal seizures.5,6,32 
Various risk factors had been linked to poor prognosis after neonatal 
seizures including low birth weight, prematurity, severe HIE, low APGAR 
scores, high-grade intraventricular haemorrhage, persistent abnormal 
background activity on EEG records, seizures starting before 24 hours 
and after 72 hours of life, status epilepticus, CNS infections and brain 
insult shown by MRI.4,15,22,33,34 Despite knowledge of certain indicators of 
poor prognosis, the prediction of individual outcomes is still challenging 
in cases with acute symptomatic seizures within the newborn period.19 
Additionally, regarding cases of epilepsy in the infantile period, high 
rates of patients were reported to have developmental and cognitive 
impairments in long-term follow-up.17-19

Abnormality on MRI was found to be significantly related to the 
presence of mental-motor retardation in this study. However, no 
correlation was documented between seizure control in the last year 

Figure 1. Treatment in follow-up.

Table 2. MRI findings

MRI findings Number %

Normal 14 34.1

Term HIE 8 19.5

Periventricular leukomalacia 5 12.2

Haemorrhage-stroke 5 12.2

Developmental brain abnormalities 
(holoprosencephaly, meningomyelocele, corpus 
callosum agenesis, cortical dysplasia)

5 12.2

Suggestive of metabolic disorder 3 7.3

Increased signal intensity 1 2.4

Total 41 100

MRI: Magnetic resonance imaging, HIE: Hypoxic ischemic encephalopathy.
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of follow-up and MRI findings. Pisani and Spagnoli26 reported that 
symptomatic epilepsy groups of patients had worse seizure control 
in addition to higher rates of developmental impairment. In another 
study supporting our findings, MRIs without significant lesions were 
found to be related to a low risk of neurodevelopmental impairment 
and recurrent seizures. This highlights the importance of MRI imaging 
not only for the demonstration of underlying etiological disorders, but 
also for the estimation of long-term outcomes.35,36

The mean age at the time of diagnosis of epilepsy and the onset of 
antiepileptic drugs was 3.2 months in our study group of patients. 
During the first year of life, there is an increased risk for the emergence 
of post-neonatal epilepsy.13,14 Similarly, it has been reported that 
symptomatic reasons for epilepsy are more common during the infancy 
period of life.20 

Within this study, 26 (63.4%) of the patients were using one antiepileptic 
drug regimen, 12 (29.3%) of them were using 2 drugs and 3 patients 
(7.3%) were using 3 or more antiepileptic drugs. Twenty-seven (65.9%) 
of the patients had had no seizures during the previous 1-year period, 
whereas 14 (34.1%) of the patients had experienced ongoing seizures. 
A higher rate of seizures refractory to initial medication during the 
newborn period was documented by Glass et al.22 in another study in 
patients with etiological factors of HIE, stroke, and ICH. Children with 
seizures starting before the age of 2 years were also reported to have 
poor seizure control.17,18 No statistically significant relation between 
structural lesions on MRI and treatment response was found in this 
study.

Study Limitations

The main limitation of the present study was its retrospective manner.

CONCLUSION

In conclusion, epileptic children with neonatal-onset seizures were 
found to have 63.4% of underlying etiological factors. Although 
no statistically significant relationship could be demonstrated 
between seizure control and MRI findings, the presence of structural 
abnormalities on MRI was found to have a statistically significant 
correlation with mental-motor developmental delays. The incidence 
of refractory seizures and mental-motor retardation is high in epileptic 
children with neonatal seizures. Therefore, it can be postulated that 
MRI findings can be a warning sign for upcoming developmental delays. 
In this way, MRI results may guide the early initiation of rehabilitation 
which can decrease long-term adverse effects and improve outcomes.

MAIN POINTS

•	 Epileptic children with neonatal-onset seizures were found to have 
63.4% of underlying etiological factors.

•	 The presence of structural abnormalities on MRI was found to 
correlate with mental-motor retardation, but was not related to 
seizure control.

•	 The incidence of refractory seizures and mental-motor retardation 
was high in epileptic children with neonatal onset seizures.

•	 Early MRI imaging is important in children with neonatal seizures, 
not only for the etiological factors, but also to estimate possible 
developmental delays and improve outcomes.

ETHICS

Ethics Committee Approval: This study was approved by the Ethics 
Committee of Near East University (approval number: YDU/2018/55-
524, date: 22/02/2018).

Informed Consent: No informed consent was taken as this study was 
designed as a retrospective study.

Peer-review: Externally and internally peer-reviewed.

Authorship Contributions

Concept: B.Ş., M.A.D., E.D., Design: B.Ş., M.A.D., E.D., Data Collection 
and/or Processing: B.Ş., M.A.D., E.D., Analysis and/or Interpretation: B.Ş., 
M.A.D., E.D., Literature Search: B.Ş., M.A.D., E.D., Writing: B.Ş., M.A.D., 
E.D.

DISCLOSURES

Conflict of Interest: No conflict of interest was declared by the authors.

Financial Disclosure: The authors declared that this study had received 
no financial support.

REFERENCES
1.	 Ronen GM, Penney S, Andrews W. The epidemiology of clinical neonatal 

seizures in Newfoundland: a population-based study. J Pediatr. 1999; 134(1): 
71-5.

2.	 Sheth RD, Hobbs GR, Mullett M. Neonatal seizures: incidence, onset, and 
etiology by gestational age. J Perinatol. 1999; 19(1): 40-3.

3.	 Shellhaas R. Etiology and prognosis of neonatal seizures. UpToDate. 2017.

4.	 Kaminiów K, Kozak S, Paprocka J. Neonatal Seizures Revisited. Children 
(Basel). 2021; 8(2): 155.

5.	 Pellegrin S, Munoz FM, Padula M, Heath PT, Meller L, Top K, et al. Neonatal 
seizures: Case definition & guidelines for data collection, analysis, and 
presentation of immunization safety data. Vaccine. 2019; 37(52): 7596-609.

6.	 Pisani F, Piccolo B, Cantalupo G, Copioli C, Fusco C, Pelosi A, et al. Neonatal 
seizures and postneonatal epilepsy: a 7-y follow-up study. Pediatr Res. 2012; 
72(2): 186-93.

7.	 Yıldız EP, Tatlı B, Ekici B, Eraslan E, Aydınlı N, Calışkan M, et al. Evaluation 
of etiologic and prognostic factors in neonatal convulsions. Pediatr Neurol. 
2012; 47(3): 186-92.

8.	 Anand V, Nair PM. Neonatal seizures: Predictors of adverse outcome. J 
Pediatr Neurosci. 2014; 9(2): 97-9.

9.	 Clancy RR, Legido A. Postnatal epilepsy after EEG-confirmed neonatal 
seizures. Epilepsia. 1991; 32(1): 69-76.

10.	 Khan RL, Nunes ML, Garcias da Silva LF, da Costa JC. Predictive value of 
sequential electroencephalogram (EEG) in neonates with seizures and its 
relation to neurological outcome. J Child Neurol. 2008; 23(2): 144-50.

11.	 Ronen GM, Buckley D, Penney S, Streiner DL. Long-term prognosis in children 
with neonatal seizures: a population-based study. Neurology. 2007; 69(19): 
1816-22.

12.	 Garfinkle J, Shevell MI. Cerebral palsy, developmental delay, and epilepsy 
after neonatal seizures. Pediatr Neurol. 2011; 44(2): 88-96.

13.	 Glass HC, Hong KJ, Rogers EE, Jeremy RJ, Bonifacio SL, Sullivan JE, et al. Risk 
factors for epilepsy in children with neonatal encephalopathy. Pediatr Res. 
2011; 70(5): 535-40.



Şanlıdağ et al. Neonatal Seizures and Postnatal Epilepsy Cyprus J Med Sci 2023;8(6):406-410

410

14.	 Fox CK, Glass HC, Sidney S, Lowenstein DH, Fullerton HJ. Acute seizures 
predict epilepsy after childhood stroke. Ann Neurol. 2013; 74(2): 249-56.

15.	 Glass HC, Grinspan ZM, Shellhaas RA. Outcomes after acute symptomatic 
seizures in neonates. Semin Fetal Neonatal Med. 2018; 23(3): 218-22. 

16.	 Gaillard WD, Chiron C, Cross JH, Harvey AS, Kuzniecky R, Hertz-Pannier L, et 
al. Guidelines for imaging infants and children with recent-onset epilepsy. 
Epilepsia. 2009; 50(9): 2147-53.

17.	 Battaglia D, Randò T, Deodato F, Bruccini G, Baglio G, Frisone MF, et al. 
Epileptic disorders with onset in the first year of life: neurological and 
cognitive outcome. Eur J Paediatr Neurol. 1999; 3(3): 95-103.

18.	 Czochańska J, Langner-Tyszka B, Losiowski Z, Schmidt-Sidor B. Children who 
develop epilepsy in the first year of life: a prospective study. Dev Med Child 
Neurol. 1994; 36(4): 345-50.

19.	 Altunbaşak S, Incecik F, Hergüner O, Refik Burgut H. Prognosis of patients 
with seizures occurring in the first 2 years. J Child Neurol. 2007; 22(3): 307-
13.

20.	 Eltze CM, Chong WK, Cox T, Whitney A, Cortina-Borja M, Chin RF, et al. A 
population-based study of newly diagnosed epilepsy in infants. Epilepsia. 
2013; 54(3): 437-45. 

21.	 Fisher RS, Acevedo C, Arzimanoglou A, Bogacz A, Cross JH, Elger CE, et al. 
ILAE official report: a practical clinical definition of epilepsy. Epilepsia. 2014; 
55(4): 475-82. 

22.	 Glass HC, Shellhaas RA, Wusthoff CJ, Chang T, Abend NS, Chu CJ, et al. 
Contemporary Profile of Seizures in Neonates: A Prospective Cohort Study. J 
Pediatr. 2016; 174: 98-103.

23.	 Weeke LC, Groenendaal F, Toet MC, Benders MJ, Nievelstein RA, van Rooij 
LG, et al. The aetiology of neonatal seizures and the diagnostic contribution 
of neonatal cerebral magnetic resonance imaging. Dev Med Child Neurol. 
2015; 57(3): 248-56. 

24.	 Vasudevan C, Levene M. Epidemiology and aetiology of neonatal seizures. 
Semin Fetal Neonatal Med. 2013; 18(4): 185-91. 

25.	 Glass HC. Neonatal seizures: advances in mechanisms and management. 
Clin Perinatol. 2014; 41(1): 177-90. 

26.	 Pisani F, Spagnoli C. Acute symptomatic neonatal seizures in preterm 
neonates: etiologies and treatments. Semin Fetal Neonatal Med. 2018; 23(3): 
191-6. 

27.	 Mert GG, Incecik F, Altunbasak S, Herguner O, Mert MK, Kiris N, et al. Factors 
affecting epilepsy development and epilepsy prognosis in cerebral palsy. 
Pediatr Neurol. 2011; 45(2): 89-94.

28.	 Pisani F, Piccolo B, Cantalupo G, Copioli C, Fusco C, Pelosi A, et al. Neonatal 
seizures and postneonatal epilepsy: a 7-y follow-up study. Pediatr Res. 2012; 
72(2): 186-93.

29.	 Fodjo, J. N. S. Definition, Classification, and Burden of Epilepsy. In: Misciagna 
S, editor. Epilepsy - Update on Classification, Etiologies, Instrumental 
Diagnosis and Treatment. London: IntechOpen; 2020.

30.	 Ba-Diop A, Marin B, Druet-Cabanac M, Ngoungou EB, Newton CR, Preux 
PM. Epidemiology, causes, and treatment of epilepsy in sub-Saharan Africa. 
Lancet Neurol. 2014; 13(10): 1029-44. 

31.	 Hsieh DT, Chang T, Tsuchida TN, Vezina LG, Vanderver A, Siedel J, et al. New-
onset afebrile seizures in infants: role of neuroimaging. Neurology. 2010; 
74(2): 150-6.

32.	 Garfinkle J, Shevell MI. Prognostic factors and development of a scoring 
system for outcome of neonatal seizures in term infants. Eur J Paediatr 
Neurol. 2011; 15(3): 222-9.

33.	 Kharoshankaya L, Stevenson NJ, Livingstone V, Murray DM, Murphy BP, 
Ahearne CE, et al. Seizure burden and neurodevelopmental outcome in 
neonates with hypoxic-ischemic encephalopathy. Dev Med Child Neurol. 
2016; 58(12): 1242-1248. 

34.	 Pinchefsky EF, Hahn CD. Outcomes following electrographic seizures and 
electrographic status epilepticus in the pediatric and neonatal ICUs. Curr 
Opin Neurol. 2017; 30(2): 156-64. 

35.	 Ramantani G, Schmitt B, Plecko B, Pressler RM, Wohlrab G, Klebermass-
Schrehof K, et al. Neonatal Seizures-Are We there Yet? Neuropediatrics. 2019; 
50(5): 280-93.

36.	 Osmond E, Billetop A, Jary S, Likeman M, Thoresen M, Luyt K. Neonatal 
seizures: magnetic resonance imaging adds value in the diagnosis and 
prediction of neurodisability. Acta Paediatr. 2014; 103(8): 820-6.



RESEARCH ARTICLE
JOURNAL OF MEDICAL SCIENCES
CYPRUS

Copyright© 2023 The Author. Published by Galenos Publishing House on behalf of Cyprus Turkish Medical Association. 
This is an open access article under the Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0) License.

411

Effect of Pre-Postoperative Music Intervention on Anxiety, 
Pain and Patient Comfort in Patients Undergoing Retrograde 
Intrarenal Surgery

 Telman Gazi1,  Yeliz Ciğerci2,  Mustafa Karalar3

1Graduate Education Institute, Afyonkarahisar Health Sciences University, Afyonkarahisar, Türkiye
2Department of Nursing, Afyonkarahisar Health Sciences University Faculty of Health Sciences, Afyonkarahisar, Türkiye
3Department of Urology, Afyonkarahisar Health Sciences University Faculty of Medicine, Afyonkarahisar, Türkiye

ORCID IDs of the authors: T.G. 0000-0001-5086-418X; Y.C. 0000-0002-9858-0837; M.K. 0000-0003-1915-2277.

Abstract

Address for Correspondence: Yeliz Ciğerci
E-mail	:	yeliz.cigerci@afsu.edu.tr
ORCID ID: orcid.org/0000-0002-9858-0837

INTRODUCTION

The European Urological Association guidelines recommend 
Retrograde Intrarenal Surgery (RIRS) as the standard treatment for 
kidney stones under 2 cm.1 It is a common endourological procedure 
with high success rates.2,3 In addition, it is considered a safe method, 
as major complications after RIRS rarely occur.3

Anxiety might cause the patients to worry that they cannot control 
their bodies or life, and they may fear organ or tissue loss.4 Anxiety is 
one of the most frequent psychological reactions in patients awaiting 
surgery.5 This anxiety can be at different levels depending on the 
nature of the underlying disease, the organ to be operated on, and the 
meaning and importance of this condition for the person.4 Increased 
levels of preoperative anxiety are associated with both psychological 
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BACKGROUND/AIMS: The aim of this study was to evaluate the effect of preoperative and postoperative music intervention on anxiety, perceived 
pain severity and patient comfort in patients undergoing retrograde intrarenal surgery (RIRS).
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and somatic negative outcomes. As a result, anxiety has been proven 
to be associated with increased autonomic fluctuations, increased 
anesthetic requirements, and increased postoperative pain.5-7 As a 
result of these complications, it has been reported that the healing 
process and the duration of the hospital stay are prolonged.6 It is also 
recognized as a risk factor for mortality.5 Therefore, it is very important 
to identify the patient’s current anxiety status to be able to help them.6 
There is limited information in the literature regarding anxiety in 
RIRS patients. Di Mauro et al.8 examined the quality of life, anxiety, 
depression, intervention-related satisfaction, and pain in patients 
undergoing RIRS and mini-percutaneous nephrolithotomy (mPCNL) in 
their study. As a result of their study, anxiety scores were reported to be 
higher in the RIRS group [7.00 (4.00-14.00)] compared to the mPCNL 
group [3.00 (0.00-7.00)].

Postoperative pain, an inevitable experience for most patients who 
have surgery, is a factor which also affects the recovery process. In 
Western societies, it has been reported that more than 75% of patients 
reported having moderate, severe or unbearable levels of pain in the 
postoperative period, while the incidence of pain in the postoperative 
period in Türkiye was between 30% and 97%.9 Inadequate pain control 
leads to severe pain and may increase the risk of atelectasis, respiratory 
dysfunction, anxiety, and prolonged stress.10 Therefore, postoperative 
pain should be controlled.

In patients undergoing urological procedures, severe postoperative 
pain which continues despite the use of analgesics is a significant 
problem.3 In the literature, it has been shown that one of the main 
reasons for re-visiting the hospital after urinary system surgery is pain.11 
The quality of life of patients with high levels of pain and anxiety is 
negatively affected, and the duration of hospitalization is prolonged. 
For this reason, it is very important to reduce the pain and preoperative 
anxiety of patients. Currently, in addition to pharmacological methods 
for pain management, non-pharmacological methods are often 
used.12 Music has been considered a non-pharmacological alternative 
treatment method for many diseases since ancient times. Music 
intervention has been reported to be beneficial in patients in order to 
promote relaxation and relieve perceived pain.13,14

In the current literature, it has been shown that music reduces pain 
and anxiety levels in patients undergoing urinary system surgery/
intervention, increases procedural satisfaction and also increases 
patient willingness to undergo the procedure again.13,15,16 However, 
there was no study found in the literature investigating the effects of 
music intervention in patients undergoing RIRS.

Aim

Therefore, with this study, we aimed to investigate the effects of 
preoperative and postoperative music intervention on anxiety, 
perceived pain severity, and comfort in patients undergoing RIRS. 
While the evaluation of the anxiety levels was the primary outcome of 
this study, the evaluation of pain intensity and patient comfort were 
the secondary outcomes. The results of this study are expected to be a 
reference for RIRS practices in order to improve the quality of health 
care.

MATERIALS AND METHODS

Study Design and Settings

This prospective and quasi-experimental type study was performed 
in the urology clinic of a university hospital in Türkiye. The study was 
conducted following the Declaration of Helsinki. Approval of the protocol 
was obtained from the Afyonkarahisar Health Sciences University 
Clinical Research Ethics Committee (approval number: 2019/165, 
date: 03.05.2019). Before the application, all of the participants were 
informed about this study. They indicated their agreement to participate 
by signing a written consent form.

Participants

Eligibility Criteria

This study included patients who were 18 years of age or older, had 
elective RIRS, had no hearing/speech disabilities, had no mental 
problems, had no diagnosed psychiatric disorders, had no depression, 
planned surgery under general anesthesia, and who volunteered to 
participate in this study.

Exclusion Criteria

Those patients who were under the age of 18, had hearing/speech 
impairments, had mental problems, had a diagnosed psychiatric 
disorder, were diagnosed with depression, were planned for surgery 
under spinal anesthesia or those who did not volunteer to participate 
in this study were not included.

Sample Size and Sampling

Power analysis was performed to calculate the sample size of this 
study. Accordingly, the effect size of this study was 0.7819; the alpha 
value was 0.05 and the theoretical power was 0.80, and the minimum 
sample number was 54 (group 1=27, group 2=27). For the main 
hypotheses of the research, post-hoc G-power was used. Sufficient 
power was observed to be reached, and its power was found to be a 
minimum value of 0.84. After initial assessments, randomization of the 
participants into two groups was performed via the draw method. The 
patients were asked to choose a piece of paper from a box with the 
names of the groups written. Patients who chose group 1 were allocated 
to the music intervention group (n=27) and patients who chose group 2 
were allocated to the control group (n=27). After each draw, the paper 
with the group number on it was put back into the box. In this way, all 
patients were randomized.

A total of 92 patients undergoing RIRS were considered for their 
eligibility. This study was completed with 30 patients in the intervention 
group and 28 in the control group as 13 patients did not meet the 
inclusion criteria (four of them did not want to participate, 15 of them 
with other reasons and 2 patients developed complications during 
surgery) (Figure 1).

Measurements

The “Personal Information Form”, “Visual Analog Scale-Anxiety (VAS-A)”, 
“VAS” and “Patient Comfort” were used in the collection of data. The 
researcher performed the data collection, which took about 10 minutes, 
in the patient’s room.
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Personal Information Form: This form, which was developed by 
the researcher, includes 6 closed-ended questions on demographic 
characteristics (age, gender, marital status, educational level), and also 
on stone localization and size.

Visual analog scale-anxiety: Determining the anxiety levels of the RIRS 
patients was the primary outcome of this study. The patients’ anxiety 
levels were measured using VAS-A. The patient’s anxiety increases as 
the anxiety level approaches 10. This scale was developed by Cline et 
al.17. There is a concurrent validity correlation between VAS-A and the 
Spielberger State-Trait Anxiety Inventory (from r=0.4916 to r=0.8219).18 
This indicates that the VAS-A scale, although brief, is a reliable and 
accurate measurement tool. Patients were asked to mark with a pen 
on the 10 cm line, by cutting it, (0=not anxious at all, 10=extremely 
anxious) to the appropriate place for their anxiety levels (15 minutes 
after the music intervention which was conducted before surgery and 
on postoperative 1st day).

Visual Analog Scale: Determining the pain severity of the RIRS patients 
was the secondary outcome of this study. Pain severity was measured 
with VAS. The VAS scale is a one-dimensional scale commonly used 
today in the assessment of pain severity. This scale was developed by 
Woodforde and Merskey19 with a scoring range of 0 to 10, with a score 
of 0 representing “no pain at all” and a score of 10 representing “my 
pain is as bad as it could possibly be”. The patients were asked to mark 
with a pen on a 10 cm line by cutting it to the appropriate place for 
the severity of their pain (15 minutes after the music intervention on 
postoperative 1st day).

Patient comfort: In this study, based on a review of the literature,20 
patient comfort was evaluated with a single question with 5 possible 
answers, namely “No discomfort”, “Minimal discomfort”, “Mild 
discomfort”, “Moderate discomfort” and “Severe discomfort”. Patients 
rated their comfort status and levels on postoperative day 1.

Data Collection and Interventions	

In this study carried out with two groups of patients from May 14th to 
December 31st, 2019, all patients in both groups included were admitted 
in single rooms. This was done so that any other patients admitted to 
the clinic would not be adversely affected. The RIRS of all of the patients 
were performed by the same surgical team. Admittance of the patients 
who were scheduled for RIRS was completed on the morning of the 
surgery due to the protocols of the clinic. The first interview with the 
patients was made on the morning of the surgery, on the day of their 
admittance. The patients were visited in their rooms and both verbal 
and written information was provided to them about this study by the 
researcher.

Group 1 (music intervention group): The “Personal Information Form” 
was completed by interviewing the patients on the morning of the 
surgery. Afterwards, the researcher asked the patients about the type of 
music they would like to listen to.

Through its effect on the limbic system, music creates pleasant 
psychophysiological reactions and aims to divert attention from 
harmful stimuli. It is also highlighted that individual preferences 
should be considered when selecting music for relaxation.21 The 
music selection can have different effects on each patient. Only the 
patients themselves can decide which music will relax or strain them.22 
Therefore, the patients’ wishes should be taken into account in order 
to get the maximum benefit from the music intervention. In this study, 
a pre-set music selection was not used, taking into account the music 
preferences of the patients. The music that was listened to included 
the type of music that the patients wanted to listen to at that moment. 
After admittance of the patients to the clinic was completed, the type of 
music they preferred to listen to was determined during the interview 
with the patients (Turkish folk music, Turkish pop music, arabesque 
music or religious music). Patients listened to their preferred type 
of music with headphones, using devices such as smartphones and 
tablets. Disposable covers, which were changed for each patient, were 
used for the headphones. The patients listened to the music for 15 
minutes one hour before the surgery. The patients’ anxiety levels were 
measured 45 minutes before the surgery. The patients were visited on 
the 1st postoperative day and they listened to their preferred type of 
music for 15 minutes. Then, the levels of anxiety, pain, and comfort of 
the patients were measured.

Group 2 (control group): This group consisted of patients who received 
standard health care services in the hospital where this study was carried 
out. These patients did not listen to music. The “Personal Information 
Form” and VAS-A were completed during the interview conducted by 
the researcher with the patients on the morning of the surgery. The 
patients were visited on the 1st postoperative day and their levels of 
anxiety, pain, and comfort were measured.

Statistical Analysis

Data analysis was performed with the SPSS (SPSS Inc., Chicago, IL, USA) 
for Windows 25.0. Descriptive statistical methods (number, percentage, 
mean standard deviation, median, minimum, and maximum) were 
used to evaluate the data. The chi-squared test was used to confirm 
the homogeneity of the participants in both groups. An independent 
sample t-test was used to compare the measurement of group 1 and 

Figure 1. Flow chart of the study participants.
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group 2 in repeated measurements in which the normal distribution 
assumption was provided in the analysis of the data. In repeated 
measurements where the normal distribution assumption was not 
provided, the Wilcoxon signed-rank test, and the Mann-Whitney U test 
were used to compare the measurement of group 1 and group 2. The 
existence and the strength of the association between the categorical 
variables were examined with Cramer’s V coefficient. A p-value <0.05 
was accepted statistically significant.

RESULTS

Demographic Characteristics

The demographic characteristics of the patients for both groups are 
shown in Table 1. No statistically significant difference was found 
between the groups in regards to their demographic characteristics. 
The mean age of the patients was 47.73±16.80 years in group 1 and 
47.00±15.14 years in group 2. More than half of the patients were 
male (group 1=60.0%, group 2=60.7%) and most of them were married 
(group 1=73.3%, group 2=85.7%). In both groups, the majority of the 
participants were primary school graduates (group 1=56.7%, group 
2=50.0%). The stone localization of the patients was determined to be 
mostly the renal pelvis with 46.7% in group 1 and 53.6% in group 2. 

The stone sizes were determined to be similar in the two groups (group 
1=10.33±5.20 mm, group 2=11.36±6.20 mm).

Anxiety

The anxiety levels of patients are presented in Table 2.  The anxiety 
scores of the patients in group 2 were found to be higher in both 
the preoperative and the postoperative period, and a statistically 
significant difference was found between group 1 and group 2 in 
preoperative period (p<0.001). The mean VAS-A scores of the patients 
in the postoperative period showed a positive change in both groups 
compared to the preoperative period, and the difference was statistically 
significant in both groups (p=0.019 for group 1, p=0.009 for group 2).

Pain

When examining the presence of postoperative pain, it was observed 
that the number of patients who stated that they had pain was 
similar (group 1 was 43.3% and group 2 was 57.1%) and no statistically 
significant difference was found between the groups (p>0.05) (Table 3). 
When examining the pain intensity of the patients with postoperative 
pain, the pain intensity of the patients in group 1 [1.27; 95% confidence 
interval (CI): 0.65 to 1.88] was found to be lower than the pain of the 
patients in group 2 (3.00; 95% CI: 1.71 to 4.29), and this difference was 
determined to be significant between the groups (p=0.017) (Figure 2).

Patient Comfort

When examining the comfort status of the patients in the postoperative 
period, more patients in group 1 (93.3%) were found to feel in comfort 
compared to group 2 (64.3%), and this difference between the groups 
was determined to be statistically significant (p=0.006). The strength 
of the association was found to be at a moderate level (V=0.358). The 
comfort levels of the patients who stated that they felt in comfort in the 
postoperative period were found to be higher in group 1, but there was 
no statistically significant relationship between the groups (p=0.086) 
(Table 4).

DISCUSSION

This study revealed the positive effects of music intervention in terms of 
pain, anxiety and patient comfort in RIRS patients.

The preoperative anxiety levels of those patients who will undergo 
surgery should be determined and necessary measures should be taken 
to minimize their anxiety. Music intervention, which is applied to reduce 
the anxiety experienced by the patient, also reduces the level of cortisol 
which increases in the body as a result of stress. It has been noted that 
this ensures that vital signs are stable and can speed up the healing 
process by creating physiological changes in the body.7 In the literature, 
music has been reported to have an anxiolytic and analgesic effect.16 

Table 1. Demographic characteristics, stone localization, and size

Feature 
Group 1 Group 2

X2/Z p
n % n %

Age (mean ± SD) 47.73±16.80 47.00±15.14 0.052 0.959**

Gender
Male 18 60.0 17 60.7

0.003 0.956*

Female 12 40.0 11 39.3

Marital status
Single 8 26.7 4 14.3

1.353 0.245*

Married 22 73.3 24 85.7

Education 
level

Illiterate 0 0.0 2 7.1

3.000 0.607*

Primary 17 56.7 14 50.0

Secondary 2 6.7 3 10.7

High school 8 26.7 5 17.9

Graduate 3 10.0 4 14.3

Location of 
the stone

Lower calyx 2 6.7 2

0.874 0.928*

Middle calyx 2 6.7 1 3.6

Renal pelvis 14 46.7 15 53.6

Ureteropelvic 9 30.0 7 25.0

Proximal 
ureter

3 10.0 3 10.7

Size of stone (mm) (mean ± SD) 10.33±5.20 11.36±6.20 0.814 0.416**

*Chi-squared test, **Mann-Whitney U test, SD: Standard deviation.

Table 2. Anxiety parameters of the patients

Measurements

Group 1 Group 2

p*
Median,  
(min.-max.)

HR (95% CI) Median,  
(min.-max.)

HR (95% CI)

Lower bound Upper bound Lower bound Upper bound

Preoperative VAS-A score 2.00 (0-7) 1.46 3.21 5.00 (0-10) 3.92 5.93 <0.001

Postoperative VAS-A score 0.00 (0-6) 0.48 1.78 3.00 (0-10) 1.89 4.53 0.024

p** 0.019 0.009

VAS-A: Visual Analog Scale-anxiety, *Mann-Whitney U test, **Wilcoxon signed-rank test, CI: Confidence interval, HR: Hazard ratios, min.: Minimum, max.: Maximum.
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In this study, in which the effect of music intervention on anxiety, 
perceived pain intensity and patient comfort in patients who underwent 
RIRS was examined, the anxiety levels of patients undergoing RIRS were 
examined in both the preoperative and postoperative periods. In both 
periods, the anxiety scores of the patients in the intervention group 
were significantly lower compared to the control. This indicates that 
the patients in the music intervention groups had lower anxiety levels 
than the control group. This result shows that music intervention is 
effective in reducing patients’ anxiety. Our study finding supports the 
positive effects of music intervention on anxiety, which have also been 
reported in the literature.13,15,16,23-27 However, some studies report that 
music is not effective on anxiety in patients who have undergone a 
transrectal prostate biopsy.28,29 This difference may be associated with 
the differences in the interventions used on the patients as well as the 
music intervention methods applied.

Pain is one of the major symptoms leading patient to seek help from 
health professionals. Also, it has been noted that due to untreated pain, 
the quality of life of patients decreases, while the length of hospital 
stay and mortality rate increases.30 For patients undergoing urological 
intervention, postoperative pain which does not go away despite the 
use of analgesics may be significantly important.3 Studies investigating 
pain in RIRS patients such as by Singh et al.31 showed that 1st and 2nd day 
pain scores were significantly higher in those patients undergoing RIRS 
than in those undergoing Extracorporeal Shock Wave Lithotripsy, while 
Di Mauro et al.8 showed that the pain of the mPCNL group was lower 
compared to the RIRS group. Music, an effective method of reducing 
pain when used in combination with opioid drugs, is widely used in the 
treatment of acute and chronic pain.7 Music intervention is known to 
reduce pain by activating the cingulo-frontal cortex.13 In the literature, 
it has been noted that music is effective against pain in urology 
patients.13,15,16,23-27 However, Packiam et al.’s29 study reported that music 
did not affect pain in patients undergoing transrectal prostate biopsy. 
In our study, when patients were asked whether they had pain on the 
first postoperative day, fewer patients in the music group were found to 
experience pain when compared to the control group. Additionally, in 
this study, on the first postoperative day, we investigated the perceived 
pain severity of the patients. The pain severity of those patients in the 

intervention group was significantly lower when compared to those in 
the control. Our study results revealed that musical intervention was 
effective in reducing postoperative pain severity in RIRS patients.

With the patients entering into the surgical intervention setting, 
basic stress causes, such as fear of death, the unknown, as well as 
the perception of pain, reach their highest level.32 The comfort of the 
patients who will undergo surgical intervention is very important for 
both the emotional and physiological status of the patient. Patients 
who are provided high-level comfort for relief, who are prepared for 
the procedure in more comfortable and suitable positions and who 
continue the process in this way experience fewer problems.33 In this 
study, more patients in group 1, compared to the other group, were 
seen to be in more comfort. Öztürk et al.15, in their study with patients 
who listened to music during urodynamic interventions, concluded that 
listening to music increased patients’ comfort and satisfaction. Although 
the patient groups of the studies are different, our results are similar to 
their study. Therefore, these results suggest that music may be a factor 
affecting patient comfort positively.

Study Limitations

This study had some limitations. The sample of this study was composed 
of Turkish patients who underwent RIRS in the urology clinic of a 
university hospital in western Türkiye. Therefore, the results cannot be 
generalized to all RIRS patients.

Figure 2. Pain parameters of the patients, (test value: -2.486, 
p=0.017*).

Table 3. Postoperative pain status of the groups

Group 1 Group 2
p

n % n %

Postoperative 
pain

Pain 13 43.3 16 57.1

0.293No 
pain

17 56.7 12 42.9

Chi-squared test.

Table 4. Patients’ comfort status and levels

Group 1 Group 2
p Cramer’s V

n % n %

Postoperative patient comfort
Yes, in comfort 28 93.3 18 64.3

0.006* 0.358
No, not in comfort 2 6.7 10 35.7

Postoperative patient comfort level**

Uncomfortable 1 4.0 0 0.0

0.086
Unsure 1 4.0 4 22.2

Comfortable 16 57.1 12 66.7

Very comfortable 10 35.7 2 11.1

*Chi-squared test, **Only those who answer yes.
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CONCLUSION

This study’s results revealed that music intervention reduced anxiety, 
pain and helped in providing better patient comfort in those patients 
undergoing RIRS. Based on this study’s results, music intervention can 
be considered as an effective and safe method to reduce pain and 
anxiety in cases where RIRS is performed. Therefore, we recommend 
the use of music intervention, with the type of music determined by the 
patients themselves, for those patients who will undergo RIRS.

MAIN POINTS

•	 In this study, music intervention reduced the anxiety and pain levels 
of patients who underwent RIRS.

•	 Music helps to provide better patient comfort in patients undergoing 
RIRS.

•	 Music intervention may be considered an effective and safe method 
to reduce pain and anxiety in those patients undergoing RIRS.
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INTRODUCTION

Esophageal cancer (EC) is the eighth most common type of cancer and 

the sixth leading cause of death around the world. It has an aggressive 

nature and a low survival rate, and changeability based on geographic 

location.1-3 Most EC cases are diagnosed in less developed countries. 

It is estimated that about 600,000 people were diagnosed with EC in 

2018, including 3.2% of all cancer diagnoses.4 Its prevalence is higher in 

males in all regions5 and EC is responsible for the second-highest rate of 

cancer-related deaths in South Africa.6

Somalia is located in the East African region. Unfortunately, Somalia 

is a vulnerable country due to conflicts, war, and political issues, all 

of which have destroyed the health system. In Somalia, mortality is 

frequently due to obstetric, nutritional problems, infectious diseases, 

and cancer. No literature demonstrates the real cancer data in Somalia. 
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BACKGROUND/AIMS: Esophageal cancer (EC) is increasing in Somalia. To be a knowledgeable nurse, it is essential to create awareness in the 
public and individuals regarding screening. This study aimed to assess the knowledge of EC among Somalian nurses.

MATERIALS AND METHODS: A cross-sectional study was conducted among Somalian nurses to elicit information regarding their knowledge of 
EC at Banadir Government Hospital in Mogadishu, Somalia. Data were collected using a self-designed questionnaire.

RESULTS: The Somalian nurses’ mean age was 25.15±1.4 years. 47.6% had visited a doctor 1-2 times within the prior year, 60.5% were not willing 
to be screened for EC, and 80.3% were willing to receive further education on this issue. Barrett’s esophagus (70.1%), reflux (70.1%), alcohol use 
(85.0%), smoking (68.0%), and gender (68.7%) were most commonly known as being the risk factors for EC, while the least known risk factors 
were race, obesity, non-steroid anti-inflammatory drugs, diet, the presence of FOXF1 and BARX1 genes and low socioeconomic status. The 
nurses’ knowledge rates about risk factors, diagnosis/symptoms, and treatment were found to be moderate. Visiting a doctor within the past 
year was a significant predictor for having correct knowledge regarding the diagnosis, symptoms and treatment of the Somalian nurses who 
participated in this study (p<0.005).

CONCLUSION: We found that Somalian nurses’ knowledge was moderate. Knowledge may be raised among Somalian nurses by establishing 
continuous education programs regarding ECs.
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The population-based EC incidence is unknown, however, the first 
retrospective study focused on the distribution of cancer patients in 
Mogadishu, Somalia indicated that the five most common cancers in all 
cases were esophagus, non-Hodgkin lymphoma, liver, breast, and skin. 
Four hundred three cancer cases were diagnosed between 2016 and 
2017. One study revealed that EC is one of the most common cancers 
(21.7%) for both genders in new cancer cases between 2017 and 2020 
in Somalia.7 Notably, incidence rates are on the rise and causative 
factors include lifestyle, dietary changes, and environmental events. 
It was noted that environmental risk factors have an impact on this 
population.8 In Somalia, alcohol consumption is prohibited on religious 
terms and there is no alcohol production or sales. It was stated that 
the considerable increase in the nitrogenous ingredients in those foods 
cooked over coal fires was an important factor for EC. Furthermore, 
extremely hot brass and tea consumption habits and chewing the Khat 
plant are also very widespread in Somalia.9 Studies have showed that 
there was a higher incidence of EC among khat plant users in some 
African countries.10,11 Additionally, EC affects physical and mental 
health, as well as the quality of life.12

Cancer screening is essential for early detection and effective treatment 
processes. Delayed cancer detection and screening difficulties facing 
Somalia are exacerbated by an absence of healthcare professionals. With 
no active or effective formal educational institutions during the war 
between 1991 and 2012, there was little to no training for a generation 
of healthcare providers.13,14 Since the installation of the government 
in 2012, Somalia has prioritized developing its health professional 
workforce.15 Nurses go abroad to get postgraduate education. According 
to our knowledge, Türkiye is one of the countries where Somalian nurses 
choose postgraduate education. In all aspects of the fight against cancer, 
the government is aware of nurses’ contribution as being a crucial part 
of a team. Nurses are responsible for providing health promotion, 
evaluating risk, and caring for people receiving cancer treatment. 
Adequately knowledgeable nurses can play instrumental roles in cancer 
control and can create awareness. Nurses should address cancer risks 
including smoking, obesity, nutrition, and environmental factors.16 
Nurses knowledgeable about EC may effectively create awareness in the 
society. To the best of our knowledge, there has been a lack of studies 
which have focused on evaluating Somalian nurses’ knowledge levels of 
EC. Therefore, we aimed to evaluate Somalian nurses’ knowledge levels 
regarding EC risk factors, its diagnosis, screening, and treatment.

MATERIALS AND METHODS

Study Design and Setting

This prospective cross-sectional study was conducted in Banadir 
Government Hospital in Mogadishu, Somalia from February to 
September, 2020. The Banadir Teaching Hospital which was built as 
part of a Chinese project in 1977 is the largest in Mogadishu, Somalia.

Sample Population

The total number of Somalian nurses who were working in Mogadishu 
Banadir Government Hospital was 160. All were invited to participate, 
and of those, 147 (respond rate: 99.8%) gave verbal consent and 
participated in this study. The inclusion criteria were being licensed 
nurses in a permanent position, being aged between 18 to 65, and 
being willing to participate in this study.

Study Tools 

Data were collected using a self-designed questionnaire which was 
prepared by the researchers in line with the literature.3,4,17-21 It was 
designed in English and its content was checked by three academicians. 
The questionnaire consists of two parts with a total of 41 items. Part 1, 
which has 16 items, was used to assess sociodemographic data (e.g., 
age, gender, educational level, working state, marital status, alcohol 
use, and nutritional habits). Part 2, which consists of 25 items, was used 
to evaluate the nurses knowledge regarding EC risk factors (14 items), 
diagnosis and screening methods (7 items), and treatment (4 items). 
This survey’s Cronbach α-value was found to be 0.698, 0.706, and 0.646, 
respectively. A pilot study was carried out on three nurses in order to 
evaluate the reliability of this questionnaire, and these nurses were 
excluded from the sample. All selected nurses were invited to join the 
study after being told the aims of the study, and their confidentiality 
was ensured. Data were collected in the hospital. Filling out the 
questionnaire took approximately fifteen minutes.

Data Processes and Scoring Systems

In scoring for all the questions about EC, 1 was given for correct answers, 
and 0 to those who gave wrong answers or had no idea. As the answers 
to the questions were 1 point for “true” and 0 for “false”, internal 
consistency was calculated by the Kuder-Richardson method (KR-20).22 
In this study, the number of correct answers was divided by the number 
of questions, their percentages were calculated and a knowledge index 
was obtained. The number of correct responses when multiplied by 
four yielded the total score, which ranged from 0-100. Scores of ≤50, 
51-70, and ≥70 were rated as poor, moderate, or good respectively.23-25

Ethical Consideration

Permission was obtained from the Karabük University Ethics Committee 
(no: 77192405099-E50699) and written approval was also obtained 
from the Mogadishu Banadir Government Hospital (approval number: 
27105693-806.01.03-1697). We explained the aims of this study 
and received informed written consent from each nurse. This study 
conformed to the principles of the Declaration of Helsinki.

Statistical Analysis

The SPSS (IBM) for Windows 20.0 program was used. The distribution of 
the sociodemographic characteristics and the nurses’ knowledge rates 
of EC were evaluated by descriptive statistics. Linear regression was used 
to evaluate some factors related to the nurses’ correct knowledge rates. 
A p-value less than 0.05 was statistically significant.

RESULTS

Sociodemographic Characteristics, Health Checks and Screening of the 
Somalian Nurses 

Table 1 shows the sociodemographic distribution of the Somalian 
nurses. The nurses’ mean age was 25.15±1.4 years. 50.3% of nurses 
were male, 51.0% were married, 57.1% had a master’s degree education, 
46.3% had 0-1 years of work experience and 27.8% worked in internal 
clinics.

Table 2 shows Somalian nurses’ health checks and EC screening. Of 
the study population, 47.6% had visited a doctor 1-2 times within the 
previous year, 40.8% had had a health check within the prior two years, 
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25.9% had a family history of cancer, 39.5% were willing to be screened 
for EC, and 80.3% were willing to receive training on EC.

Somalian Nurse’s Answers Regarding Esophageal Cancer and 
Predictors of Their Knowledge

Table 3 shows the Somalian nurses’ answers to questions about EC. The 
most commonly known risk factors were gender (68.7%), age (63.2%), 

Table 1. Socio-demographic characteristics of the Somalian nurses (n=147)

Characteristics Number (%)

Age groups

18-29 84 (57.1)

30-40 47 (32.0)

≥41 16 (10.9)

Mean age ± SD 25.15±1.4

Gender

Female 73 (49.7)

Male 74 (50.3)

Marital status

Single 72 (49.0)

Married 75 (51.0)

Education

Associate degree 22 (15.0)

Undergraduate 41 (27.9)

Master’s degree 84 (57.1)

Work experience

0-5 years 68 (46.3)

6-10 years 40 (27.2)

11-15 years 27 (18.4)

≥15 years 12 (8.2)

Clinic

Internal medicine 40 (27.8)

Surgery 33 (22.9)

Intensive care unit 30 (20.8)

Operating theatre 21 (14.6)

Emergency 20 (13.9)

SD: Standard deviation.

Table 2. Somalian nurses’ health checks, and esophageal cancer screening 
(n=147)

Characteristics Number (%) 

Visiting a doctor within the previous year

I never went 38 (25.9)

1-2 times 70 (47.6)

3-4 times 39 (26.5)

Health check status

within the previous year 58 (39.5)

more than two years previously 60 (40.8)

Do not remember 29 (19.7)

Existence of EC in first-degree relatives (yes) 38 (25.9)

Willingness to have screening for esophageal cancer (yes) 58 (39.5)

Barriers to screening for esophageal cancer

I did not find it necessary 57 (38.7)

Nobody suggested 38 (25.9)

Fear of cancer diagnosis 38 (25.9)

Fear of the screening procedures 14 (0.5)

Willingness to receive training (yes) 118 (80.3)

EC: Esophageal cancer.

Table 3. Somalian nurses’ answers about esophageal cancer

Items Yes No No idea

Risk factors n % n % n %

1. Women are at lower risk than men. 101 68.7 33 22.4 13 8.8

2. Being over 55 years of age 
increases the cancer risk.

93 63.2 47 32 7 4.8

3. The susceptibility is higher in 
white than in black people.

71 48.3 45 30.6 31 21.1

4. Barrett’s esophagus increases EC 
cancer.

103 70.1 30 20.4 14 9.5

5. Reflux complaints are more 
common in EC.

103 70.1 37 25.1 7 4.8

6. Obesity is a risk factor. 45 30.6 81 55.1 21 14.3

7. Alcohol use is a risk factor. 125 85.0 18 12.2 4 2.8

8. Smoking increases the EC risk. 100 68.0 38 25.9 9 6.1

9. A diet rich in fiber, fruits, and 
vegetables decrease EC risk.

79 53.7 44 29.9 24 16.4

10. Low socioeconomic status is not 
a risk factor.

83 56.5 48 32.7 16 10.8

11. FOXF1 and BARX1 genes increase 
the risk.

51 34.7 42 28.6 54 36.7

12. The use of proton pump inhibitors 
and aspirin reduces the risk.

69 46.9 41 27.9 37 25.2

13. Statins reduce the risk. 71 48.3 51 34.7 25 17

14. Excessive intake of non-steroidal 
anti-inflammatory drugs increases 
the risk of EC.

49 33.3 74 50.3 24 16.4

Diagnosis/symptoms 

15. Endoscopy is a diagnostic 
method but it has little importance.

98 66.7 43 29.3 6 4.0

16. The biopsy method is the certain 
diagnosis method.

110 74.8 30 20.4 7 4.8

17. Other diagnostic methods are 
MR, CT, PET CT, and endoscopic 
ultrasound. 

105 71.4 25 17 17 11.6

18. Common symptoms 
are dysphagia, reflux, chest 
inflammation, or pressure sensation.

99 67.3 31 21.1 17 11.6

19. Weight loss and indigestion may 
be symptoms.

123 83.7 16 10.9 8 5.4

20. Cough and hoarseness may be 
other symptoms.

66 44.9 70 47.6 11 7.5

21. One of the late symptoms may 
be hematemesis.

86 58.5 33 22.4 28 19.1

Treatment

22. Neoadjuvant treatment method 
is used after surgery.

79 53.7 46 31.3 22 15

23. Surgery is a major treatment. 93 63.3 44 29.9 10 6.8

24. Radiotherapy is used with 
neoadjuvant treatment.

88 59.8 37 25.2 22 15

EC: Esophageal cancer, MR: Magnetic resonance, CT: Computed tomography, PET: 
Positron emission tomography.
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Barrett’s esophagus (70.1%), reflux (70.1%), alcohol use (85.0%), and 
smoking (68.0%). The least known risk factors were race, obesity, non-
steroidal anti-inflammatory drugs, diet, FOXF1 and BARX1 genes, and 
sociological status. The nurses’ most commonly known symptoms/
diagnosis were unexplained weight loss and indigestion, dysphagia, 
reflux, and chest inflammation, while for screening, it was biopsy 
(74.8%), magnetic resonance (MR), computed tomography (CT), positron 
emission tomography (PET)/CT, and endoscopic ultrasound (71.4%) and 
endoscopy (66.7%). The nurses’ most commonly known treatment of EC 
was surgery (63.3%).

Table 4 shows the Somalian nurses’ correct knowledge rates of EC 
risk factors, diagnosis/screening, and treatment. The nurses’ correct 
knowledge rates of risk factors, diagnosis/screening, and treatment 
were found to be moderate (range=51 to 70) (respectively; 55.53±17.75; 
66.76±24.35; 62.75±27.03.

Table 5 shows that the frequency of visiting a doctor in the prior year 
was a significant predictor for knowledge of diagnosis/screening and 
treatment among the nurses.

DISCUSSION

This present study aimed to identify EC risk factors, diagnosis, screening 
and treatment knowledge, and associated factors among Somalian 
nurses. The important findings of this study were that Somali nurses 
have a moderate level of knowledge about EC and frequent visits to the 
doctor for health check-ups increased their correct diagnosis, symptom, 
and treatment knowledge rates. Previous studies have reported risk 
factors for many cancers, including EC, are gender, increasing age, 
smoking, alcohol use, low fruit and vegetable intake, inadequate or low 
fiber diets, and cancer in first-degree relatives.26-28 Most Somali nurses 
have sufficient knowledge about these major risk factors. It is known 
that being male and over 55 age poses more risk for EC.7 In addition, a 
meta-analysis reported that alcohol consumption and smoking increase 
the risk of developing cancer in a dose-dependent manner.26 Many 
Somali nurses agreed with this knowledge.

When considering the habits of Somali nurses’ health checks, and 
EC screening, it was found that about half of them had been for a 
health check-up 1-2 times within the prior year. In addition, a quarter 
of the nurses have EC in a first-degree relative. Nurses need to have 
regular health checks for EC, which is known to have a high genetic 
predisposition. However, more than half of the nurses were not willing 
to be screened for EC and a significant portion (38.7%) considered EC 
screenings unnecessary. The most important reason for this may be that 
they may not have had a desire for screening because they had regular 
health checks. In addition, the nurses were willing to receive training on 
EC. In this context, it can be said that this working group takes care of 
and are well aware of their own health.

Barrett’s esophagus is one of the most important risks for EC. In patients 
with Barrett’s esophagus, a multicenter study showed an increased 
risk of dysplasia by 3.3% per year of age.3,21 Also, other studies have 
shown Barrett’s EC is usually diagnosed on routine screening, and 
its prevalence is higher in males around the world.5,28 In the present 

Table 4. Somalian nurses’ correct knowledge rates 

Mean ± SD Median (min.-max.)

Risk factors 55.53±17.75 50 (0-100)

Diagnosis and symptoms 66.76±24.35 71.42 (0-100)

Treatment 62.75±27.03 75 (0-100)

Total correct knowledge rate 59.83±17.70 60 (0-100)

SD: Standard deviation, min.: Minimum, max. Maximum.

Table 5. Multivariate stepwise logistic analysis of predictors

Predictors of risk factors 
correct rate

R=0.312

R2=0.097
F=1.767

Sig. 
F=0.089

B 95% CI SE p-value

Age -1.327 -6.407-3.753 2.500 0.606

Gender (male) 0.488 -5.494-6.470 3.025 0.872

Marital status 4.283 -2.467-11.034 3.414 0.212

Education 0.531 -3.832-4.893 2.206 0.810

Work experience -5.090 -11.193-1.013 3.085 0.101

Working clinics 1.353 -1.608-4.315 1.497 0.368

Visiting doctor within the 
previous year

2.732 -2.821-8.284 2.807 0.332

Predictors of diagnosis 
and symptoms correct rate

R=0.396

R2=0.157
F=3.146

Sig. 
F=0.003

Age -6.164 -12.803-0.474 3.357 0.069

Gender (male) 2.037 -5.780-9.857 3.953 0.607

Marital status 8.198 -0.625-17.020 4.461 0.068

Education 3.895 -1.806-9.596 2.883 0.179

Work experience 0.561 -4.168-5.290 2.391 0.815

Working clinics 1.917 -0.914-4.747 1.431 0.183

Visiting doctor in the past 
year

-8.581 -13.991--3.170 2.736 0.002

Predictors of treatment 
correct rate

R=0.348

R2=0.121
F=2.318

Sig. 
F=0.023

Age -2.967 -10.316-4.381 3.716 0.426

Gender (male) 1.774 -6.879-10.427 4.375 0.686

Marital status 5.946 -3.819-15.711 4.938 0.231

Education 1.550 -4.760-7.860 3.191 0.628

Work experience -1.169 -6.403-4.065 2.647 0.659

Working clinics 0.930 -2.202-4.063 1.584 0.558

Frequency of visiting 
doctor within the previous 
year

-9.784 15.773- 3.796 3.028 0.002

Presence of EC in first-
degree relatives

4.791 -5.184-14.767 50.044 0.344

Predictors of total 
knowledge score

R=0.360

R2=0.130
F=2.511

Sig. 
F=0.014

Age -2.944 -7.837-1.946 2.474 0.236

Gender (male) 1.127 -4.634-6.889 2.913 0.699

Marital status 5.645 -0.857-12.148 3.288 0.088

Education 1.636 -2.566-5.837 2.124 0.443

Work experience -0.065 -3.550-3.420 1.762 0.941

Working clinics 0.333 -1.753-2.419 1.055 0.752

Visiting doctor within the 
previous year

-6.007 -9.994- 2.019 2.016 0.003

Presence of EC in first-
degree relatives

6.116 -0.526-12.758 3.359 0.071

Sig.: Significant, CI: Confidence interval, B: Coefficient; SE: Standard error.
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study, many Somalian nurses agreed that Barrett’s esophageal disease 
is the leading cause of EC. This shows the nurses are familiar with the 
common causes of EC.

Susceptibility genes for EC are starting to be discovered, which may 
help in the determination of high-risk groups needing more preventive 
measures.26 The literature has reported that three genes (CRTC1, 
FOXP1, and BARX1) play a role in the development of EC and Barrett’s 
esophagus.29 Although the information about these genes is limited, 
the fact that a significant number of the nurses (34.8%) know about 
these genes can be attributed to their encountering EC cases and having 
detailed information.

Low socioeconomic status is important in the development of EC due 
to its effect on nutrition and lifestyle. In addition, reflux is the most 
important risk factor for the development of Barrett’s Esophagus and 
EC.26 The relationship between EC and low socioeconomic status and 
long-term reflux complaints was answered correctly by most nurses.

Early diagnosis is important in cancer prevention. For this reason, 
regular doctor check-ups are important for these screenings, and 
cancer awareness should be increased with training in the community.17 
Gastroesophageal cancer guidelines offer suggestions for reflux and/or 
Barrett’s esophagus during screening and surveillance of patients.30 
The nurses agreed that, based on their knowledge of diagnosis and 
screening, endoscopy plays a minor role in the diagnosis of cancer. 
Additionally, the nurses thought that the definitive diagnostic method 
is a biopsy of the esophagus. There is no standard or routine screening 
test for EC and endoscopy is not a recommended screening method 
for the entire population.31 However, for the diagnosis of EC, flexible 
endoscopy with biopsy is the primary method. MR, CT, PET/CT, and 
endoscopic ultrasound are other diagnostic methods used in EC.32 It was 
seen that the nurses had the desired knowledge levels on this subject.

It is also important to determine patient anamnesis in the diagnosis of 
this disease. Our study indicates most nurses agreed on the common 
symptoms of EC including dysphagia, reflux, chest pain or sensation, 
weight loss, indigestion, cough, and hoarseness. Additionally, many 
Somalian nurses knew hematemesis to be one of the late symptoms 
of EC. In a study conducted in Iran, it was found that more than 
one alarming symptom (such as weight loss, dysphagia, GI bleeding, 
or persistent vomiting) is important in the diagnosis of two-thirds of 
cancers.33 In this study, the nurses knew most of the alarm symptoms 
required for the diagnosis of EC.

Survival in cancer also depends on the successful management of 
treatment.26 In a study conducted in Canada, it was reported that 
neoadjuvant, adjuvant chemotherapy, and esophagectomy surgical 
treatment are frequently applied for the treatment of EC.34 In this study, 
regarding the management and treatment of EC, most Somali nurses 
were aware of the treatment of EC such as neoadjuvant chemotherapy, 
surgery, or radiotherapy.

Somalian nurses’ correct knowledge rates of risk factors, diagnosis/
screening, and treatment were found to be moderate. Additionally, it was 
promising that most of them were willing to receive further education 
on this issue. This result may be attributed to the high incidence of EC 
(27%) in the population meaning that nurses encounter EC frequently.8 
However, we have not found any research other than our study which 
compares the knowledge levels of nurses on EC.

The frequency of nurses’ visits to doctors within the previous year 
was found to be associated with the correct diagnosis, symptom, and 
treatment knowledge rates of EC. Regular doctor visits may have led 
to an increase in the knowledge of nurses on the mentioned subjects. 
The fact that almost half of these frequent doctor visits were made 
with the aim of check-ups shows the importance that nurses give to 
their health. In the literature, there is a study examining the cancer 
screening behaviors of nurses and midwives.35 Unfortunately, there was 
no comparable data for nurses’ EC screening in that study.

Study Limitations

This current study has several limitations. Firstly, the COVID-19 
pandemic occurred between the starting and ending dates of this study, 
and in Somalia, the Mogadishu hospital was a pandemic hospital where 
all clinics were converted into COVID-19 services. Correspondingly, 
difficulties were experienced when reaching nurses due to virus 
risks. The hard work of Somalian nurses during the outbreak and the 
psychological issues caused by COVID-19 may have affected the nurses’ 
responses. Results may depend on information given by participants 
and may be open to bias. The extent of truthful responses or confirming 
the participants’ claims is not fully known in a descriptive study and so 
their responses must be taken at face value. Additionally, comparing 
knowledge about EC among different populations is challenging. There 
is a lack of studies evaluating EC knowledge in different populations. 
This may limit the discussion of this study data. Additionally, there 
is also a lack of standardized, validated questionnaires to compare 
results from different populations. The strength of this study is that, 
as far as we know, this current study is the first descriptive study which 
evaluates nurses’ knowledge about EC in Somalia. However, the data 
were obtained from participants in Mogadishu, Somalia, so this cannot 
be generalized to other regions of the country or the world.

CONCLUSION

In this present study, The Somalian nurses had moderate knowledge. 
Considering the increasing incidence of EC around the world, we 
strongly suggest planning educational programs for nurses regarding 
increasing their knowledge of EC, including its risk factors, diagnosis, 
screening, and treatment modalities. The presence of nurses who 
have adequate knowledge about EC cancer in Somalian society will 
undoubtedly lead to patients receiving earlier diagnosis, and more 
successful treatment processes. Future studies are needed to compare 
the knowledge of Somalian nurses with nurses from different 
communities regarding EC.

MAIN POINTS

•	 Esophageal cancer (EC) is increasing in Somalia. EC screening and 
awareness are essential for early detection and effective treatment.

•	 Adequately knowledgeable nurses can play many vital roles in the 
early detection of EC and screening awareness.

•	 There are limited studies which have focused on evaluating 
Somalian nurses’ knowledge levels of esophageal cancer.
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INTRODUCTION 

Professionalism refers to the expertise, knowledge, qualifications, 

attitudes, and behaviors in line with professional standards which 

should be possessed by all individuals responsible for performing the 

roles and responsibilities of a particular profession.1 In order to attain 

the status of perfect professionalization, professional attitudes have 

been an important subject in the nursing curriculum for more than 

half a century. The rising number of studies on the quality of health 

show that nurses who were competent in terms of healthcare were 

gradually replaced by nurses with high levels of professionalism.2 This 
has increased the demand for nurses who were aware of their roles 
and responsibilities and can adapt to changing professional life, act 
autonomously, think critically, and internalize ethical values; thereby, 
providing top-quality healthcare services to patients.3,4

Today, rapidly evolving organizations face difficulties in adapting to 
changes. Such changes should be gradually adopted in a conscious 
and planned manner. Change may not only provide solutions to 
existing problems, but may also create new problems. One of the most 
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BACKGROUND/AIMS: The factors which influence professional attitudes and organizational change ideally ensure the quality of efficient patient 
care. This study aimed to determine the relationships between nurses’ professional attitudes and their attitudes toward change.

MATERIALS AND METHODS: This study used a descriptive, cross-sectional, and correlational research design. A total of 376 nurses working in 
four state hospitals in North Cyprus were interviewed between June and July, 2016. Data were collected using a Socio-demographic Form, the 
Attitudes toward Change Scale (ATCS) and the Inventory of Professional Attitude at Occupation.

RESULTS: The professional attitudes of the participant nurses were relatively high (135.82±21.31), whereas their attitudes toward change were 
moderate (59.0±9.95); there was a positive relationship between professional attitudes and attitudes toward change among the nurses. The 
problem areas of nurses regarding change are change outcomes and management style of  change. Scale scores were higher for those nurses who 
had higher professional positions, were members of professional organizations, contributed to institutional change, followed developments in 
health sciences and the nursing literature, were able to use computers and were more open-minded to change (p<0.05).

CONCLUSION: A positive correlation was found between the nurses’ professional attitudes and their attitudes toward change. The nurses had 
a high degree of professionalism and did not show any reaction toward change. The positive impact of nurses’ professional attitudes on the 
change process should be considered in order to determine the resistance points and conduct programs to facilitate necessary changes. Nurses 
should be informed about the reasons, processes, and outcomes of changes.
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important problems during the process of change is the resistance 
to change. Resistance may be defined as the behaviors of employees 
which result in unexpected delays, increases in costs, and instability in 
the process of change.5

Organizational changes in health institutions aim to decrease costs, 
sustain productivity, and increase patient and employee satisfaction.6 
However, a hospital is an institution where individuals with different 
expertise and education levels work together to achieve a common 
goal. This situation necessitates coping with various difficulties when 
there is a demand to make changes in nursing services within that 
institution. To manage these difficulties, nurses, who are primarily and 
considerably affected by the process of organizational change, should 
take part in this process.7 Attempts to realize this goal will contribute 
to the success of targeted organizational change and improve the 
quality of healthcare.3 Nurses implement and keep a close watch on 
organizational changes. Nurses are the primary agents who determine 
the quality of healthcare, and health managers should be responsive 
to the expectations of nurses stemming from organizational changes.6

A professional nursing environment, a positive emotional climate, 
and structural empowerment, which provides access to information, 
support, and opportunities, has a positive impact on nurses’ readiness 
for organizational changes.8 However, there are economic, sociological, 
psychological, and rational reasons for resistance to organizational 
change.5

Managing resistance to change is a subject which has attracted 
researchers studying the factors influencing administrative success. 
However, we have not found any studies on the relationship between 
the professional attitudes of nurses and their attitudes toward change. 
In the literature, it was seen that some factors have negative effects 
on the professional attitudes of nurses and their attitudes toward 
change, such as insufficient resource provision of the institution, the 
management’s attitude, an inability to adapt to current developments, 
a failure to grasp the research methodology and results, and low 
autonomy.7-9 This information suggests that there may be a relationship 
between these concepts.

This study aimed to determine the relationship between nurses’ 
professional attitudes and their attitudes toward change. The findings 
of this research are expected to fill a gap in the literature focusing 
on the relationship between the professional attitudes of nurses and 
their attitudes toward change. Additionally, our findings may also help 
health managers develop strategies which may contribute to the active 
participation of nurses in the processes of organizational change and 
help them to adapt to changing organizational structures.

Research Questions

- What are the professional attitudes levels of nurses?

- What are the attitudes toward change levels of nurses?

- Do nurses’ descriptive characteristics impact their professional 
attitudes and their attitudes toward change?

- Is there a relationship between the professional attitudes of nurses 
and their attitudes toward change?

MATERIALS AND METHODS

Research Design

This study employed a descriptive, cross-sectional, and correlational 
research design. The population of the study comprised 627 nurses 
working in four different public hospitals in the Turkish Republic of 
Northern Cyprus (TRNC), with 391 in Nicosia, 135 in Famagusta, 69 in 
Kyrenia, and 32 in Lefka. The data was collected between June and 
July 2016 from 376 nurses who met the inclusion criteria for the study, 
without any sample selection.

Sample Collection

The study was conducted with official permission from the head nurses 
of the hospitals. The researcher visited 402 nurses working in the first 
and second shifts (shift 1: 07-14:00, shift 2: 14-21:00, shift 3: 9-07:00) in 
their respective clinics and explained the research’s purpose. Research 
forms were distributed to 383 nurses who agreed to participate in the 
study. The researcher collected the full-filled forms from the clinics 
the following day. Seven forms that were incompletely filled out were 
excluded from evaluation.

Inclusion criteria: Nurses who voluntarily agreed to participate in this 
study and those working in the first or second shifts were included.

Exclusion criteria: Nurses working at the same institution for less than 
one year, those on maternity, sickness, or annual leave, and those who 
did not complete the forms were excluded from this study. This study 
used the STROBE guidelines and the EQUATOR checklist for reporting 
cross-sectional studies (Supplementary 1).

Data Collection

Sociodemographic form: The socio-demographic form included 
variables such as age, gender, marital status, education level, 
employment status, professional experience and position, length 
of service in the institution, professional organization membership, 
experience/thoughts about change, and the following of developments 
in health sciences and nursing literature. This form was developed by 
researchers in line with the literature.2,10,11

Attitudes Toward Change Scale (ATCS): Developed by Seren and 
Baykal,10 ATCS has 29 items and four sub-dimensions, namely 
institutional policy in change (12 items), change outcomes (8 items), 
resistance to change (5 items), and management style in change (4 items). 
Twenty-four items of this scale are positive, whereas five are negative. 
The items are scored on a 5-point Likert scale, ranging from 1 (strongly 
disagree) to 5 (strongly agree); negative items are reverse scored. The 
raw score of the scale varies between 29 and 145. By converting the raw 
score to 100 in terms of absolute value, scale points between 20 and 
100 are obtained (there are 80 points between these two points). The 
average score of this scale is obtained by using the formula 80\2+20:60. 
In this study, the relationship between the nurses’ professional 
attitudes and their attitudes toward change, as well as their descriptive 
characteristics which may make a difference in the nurses’ scale scores, 
were investigated. The total score ranged from 20 to 100, with a mean 
ATC score of 60. Higher scores indicate a more positive attitude toward 
change. The Cronbach’s alpha of the original scale and our study were 
0.92 and 0.90, respectively.
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Inventory of Professional Attitude at Occupation: Developed by Erbil 
and Bakır,1 the Inventory of Professional Attitude at Occupation (IPAO) 
is appropriate for professional nurses and midwives. The Likert-type 
inventory consists of 32 items on issues such as professional training and 
development, interpersonal relations, and attitudes toward problems. 
Items are scored on a 5-point Likert scale ranging from 1 (it does not fit 
me at all) to 5 (it fits me completely). The total score ranges from 32 to 
160, with higher scores indicating higher professional attitudes.1 The 
Cronbach’s alpha of the original inventory and our study were 0.89 and 
0.97 respectively.

Ethical Considerations

We obtained permission from the Ethics Committee of Okan University 
(approval number: 06/06/2016-11), and institutional permission from 
the TRNC Department of Inpatient Treatment Institutions (16.05.2016). 
This study adhered to the principles of data collection laid out by the 
Declaration Helsinki. The nurses were informed about the aims and 
scope of the research and written informed consent was obtained from 
all participants.

Statistical Analysis

The collected data were analyzed using IBM-SPSS Version 21. Frequency 
was used to determine the descriptive and professional characteristics 
of the nurses. Scores obtained from the scales were analyzed using 
descriptive statistics, including the mean, standard deviation, minimum 
and maximum values. Mann-Whitney U and Kruskal-Wallis tests were 
used to compare the descriptive characteristics of the nurses with the 
scores obtained from the scales. Differences between the categories of 
independent variables were evaluated using the Mann-Whitney U test. 
Spearman’s correlation analysis was used to evaluate the relationships 
between the scales. The significance level was set at p<0.05.

RESULTS

In this study, the relationship between the nurses’ professional 
attitudes and their attitudes toward change, as well as the descriptive 
characteristics which can make a difference in the nurses’ scale scores 
were investigated. Of the total sample, 85.64% of the participants were 
female, 72.34% were married, 60.37% had bachelor’s degrees, 9.84% 
had completed postgraduate education, 46.81% were aged between 31 
and 40 years, 92.02% were bedside nurses, 30.32% had five years or less 
length of service in the institution, and 30.05 % had between 6-10 years 
of professional experience (Table 1). In North Cyprus, bedside nurses are 
directly responsible for patient care. They always work in three shifts, 
that is, they work in turns to ensure a continuous service.

Table 1. Descriptive characteristics of the nurses (n=376)

Demographic variable Number (n) Percentage (%)

Gender

Female 322 85.64

Male 54 14.36

Marital status

Married 272 72.34

Single 104 27.66

Education level

Vocational school of health 29 7.71

Associate 83 22.07

Table 2. Distribution of the participants according to their characteristics 
related to innovation and change (n=376)

Characteristic Number (n) Percentage (%)

Professional organization member

Yes 316 84.04

No 60 15.96

An institutional change in their institution

Yes 274 72.87

No 102 27.13

Participation in institutional change

Yes 285 75.80

No 91 24.20

Believes that institution is open to change

Yes 239 63.56

No 137 36.44

Follows developments in health sciences

Yes 339 90.16

No 37 9.84

Follows scientific literature on nursing

Yes 296 78.72

No 80 21.28

Uses computers

Yes 353 93.88

No 23 6.12

Believes that s/he is open to innovations

Yes 361 96.01

No 15 3.99

Total 376 100.00

Table 1. Continued

Demographic variable Number (n) Percentage (%)

Bachelor’s 227 60.37

Postgraduate 37 9.84

Age

30 years or below 129 34.31

31-40 years 176 46.81

41 years or above 71 18.88

Professional experience

5 years or below 65 17.29

6-10 years 113 30.05

11-15 years 92 24.47

16-20 years 46 12.23

21 years or above 60 15.96

Length of service in the institution

5 years or below 114 30.32

6-10 years 108 28.72

11-15 years 77 20.48

16-20 tears 31 8.24

21 years or above 46 12.23

Professional position

Chief nurse 7 1.86

Nurse supervisor 23 6.12

Bedside nurse 346 92.02

Total 376 100.00
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As illustrated in Table 2, 84.04% of the participants were members 
of a nursing organization, 72.87% had experienced a change in the 
institutions they worked at, 75.8% reported their participation in the 
process of a change, and 63.56% considered their organization to be 
open to change. Of the total participants, 90.16% followed developments 
in health sciences, and 78.72% followed scientific literature on nursing. 
Of the total, 93.88% were able to use a computer, and 96.01% perceived 
themselves as being open to innovations.

Levels of IPAO and Factors Associated with IPAO

The nurses’ IPAO scores were found to be high (135.82±21.31) (Table 3). 
The IPAO scores were higher for those participants who held higher 
professional positions, were members of professional organizations, 
contributed to organizational change, followed developments in health 
sciences and nursing literature, were able to use computers, and were 
mentally open to change (p<0.05; Table 4).

Levels of ATCS and Factors Associated with ATCS

Table 3 shows that the mean ATCS of the participants were at medium 
levels (59.0±9.95). The score of the resistance to change (65.74±12.43) 
subscale was found to be above the average. Scores above the average 
indicate that there is no resistance to change, and even that nurses have 
a more positive attitude towards change.9 The subscale scores of change 
outcomes (56.28±12.13) and management style in change (56.64±12.62) 
were below average. It was determined that the problem areas of nurses 
regarding change are the change outcomes and the management style 
of  change.

Overall the ATCS of bedside nurses were found to be lower than those 
of nurses with higher professional positions. For the change outcomes 
subscale, those participants who were between the ages of 31 and 40 
years, and had professional experience of 6-10 years obtained lower 
scores and those who had a length of service in the institution of 16-20 
years obtained high scores.

Those participants who were members of professional organizations 
and followed developments in health sciences scored higher on the 
ATCS and all its subscales. Nurses who believed in the openness of 
their organizations for change, reported changes in their organizations, 
contributed to organizational change, were able to use a computer, and 
followed the scientific literature on nursing obtained higher scores on 
the ATCS and its subscales of institutional policy, change outcomes, and 
management style in change (p<0.05; Table 5).

Table 3. Descriptive statistics of nurses’ scores from the professional 
attitude inventory and attitude towards change scale (n=376)

Variable x̄ SD Min. Max.

IPAO 135.82 21.31 32.00 160.00

ATCS 59.00 9.95 28.97 96.55

Institutional policy in 
change

58.79 14.36 20.00 100.00

Change outcomes 56.28 12.13 17.50 87.50

Resistance to change 65.74 12.43 28.00 100.00

Management style in 
change

56.64 12.62 20.00 100.00

IPAO: Inventory of Professional Attitude at Occupation, ATCS: Attitudes Towards 
Change Scale, ATCS’s sub-dimensions: Institutional policy in change, change 
outcomes, resistance to change, management style in change; x̄: Mean; SD: Standard 
deviation, Min.: Minimum, Max.: Maximum

Table 4. Distribution scores of the participants from IPAO according to 
certain descriptive characteristics (n=376)

Variable n
IPAO

Statistic
Av. rank

Age

≤30 years1 129 189.46
X2=2.00;

p=0.37
31-40 years2 176 181.81

≥41 years3 71 203.35

Professional experience

≤5 years1 65 207.87

X2=6.89;

p=0.14

6-10 years2 113 168.16

11-15 years3 92 189.47

16-20 years4 46 201.87

≥21 years5 60 194.09

Length of service in the institution

≤5 years1 114 200.59

X2=6.12;

p=0.19

6-10 years2 108 174.25

11-15 years3 77 176.53

16-20 years4 31 190.61

≥21 years5 46 210.61

Professional position

Chief nurse1 7 221.86 X2=12.23;

p=0.00**

p1,3=0.005

p2,3=0.001

Nurse supervisor2 23 262.46

Bedside nurse3 346 182.91

Institutional change

Yes 274 192.94 U=12757.50

p=0.19No 102 176.57

Participation in institutional change

Yes 285 198.19 U=10204.50

p=0.00**No 91 158.14

Believes that institution is open to change

Yes 239 196.33 U=14499.00

p=0.06No 137 174.83

Follows developments in the health sector

Yes 339 193.86 U=4456.00

p=0.00**No 37 139.43

Follows scientific literature on nursing

Yes 296 199.88 U=8472.00

p=0.00**No 80 146.40

Uses computers

Yes 353 193.33 U=2353.00

p=0.00**No 23 114.30

Believes that s/he is open to innovations

Yes 361 192.87 U=1130.50

p=0.00**No 15 83.37

IPAO: Inventory of Professional Attitude at Occupation, ATCS: Attitudes Towards 
Change Scale, X2: Kruskal-Wallis, U: Mann-Whitney U, p1,2,3: Mann-Whitney U, *p<0.05, 
**p<0.001.
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Table 5. Distribution of scores of the participants from ATCS according to certain descriptive characteristics (n=376)

Variable n
ATCS

Institutional policy in 
change

Change outcomes
Resistance to 
change

Management style in 
change

Av. rank Av. rank Av. rank Av. rank Av. rank

Age

≤30 years1 129 191.47 188.92 198.22 193.58 187.32

31-40 years2 176 183.06 186.63 173.88 185.76 186.20

≥41 years3  71 196.59 192.38 207.08 186.06 196.36

X2 0.93 0.14 6.36

0.04*

p1,2=0.046

p2,3=0.036

0.44 0.48

p 0.63 0.93 0.80 0.79

Professional experience

≤5 years1 65 213.05 209.55 220.02 210.19 203.29

6-10 years2 113 174.85 183.54 161.16 179.53 180.73

11-15 years3 92 180.71 181.01 182.24 186.07 177.84

16-20 years4 46 203.05 190.27 211.91 194.85 194.16

≥21 years5 60 188.39 185.18 197.48 180.76 199.11

X2 6.40 3.19 15.62

0.00**

p1,2=0.000

p2,4=0.005

3.92 3.49

p 0.17 0.53 0.42 0.48

Length of service in the institution

≤5 years1 114 201.50 201.21 203.89 194.13 191.82

6-10 years2 108 175.54 180.49 164.93 192.63 181.80

11-15 years3 77 172.30 176.12 168.86 172.87 179.30

16-20 years4 31 212.13 198.13 233.21 181.90 207.58

≥21 years5 46 197.90 190.03 208.42 195.47 198.55

X2 6.69 3.40 16.84

0.00**

p1,2=0.007 

p2,4=0.002

p3,4=0.005

2.39 2.51

p 0.15 0.49 0.66 0.64

Professional position

Chief nurse1 7 213.21 221.71 195.71 151.29 223.14

Nurse supervisor2 23 244.52 235.39 235.91 194.30 219.33

Bedside nurse3 346 184.28 184.71 185.20 188.87 185.75

X2 7.00

0.03*

p2,3=0.003

5.37 4.77 0.90 2.89

p 0.07 0.09 0.64 0.24

Institutional change

Yes 274 203.98 202.90 200.43 189.31 199.97

No 102 146.93 149.81 156.47 186.33 157.68

U 9,733.50 1,0028.00 10,706.50 13,753.00 10,830.50

p 0.00** 0.00** 0.00** 0.81 0.00**

Participation in institutional change

Yes 285 208.03 204.10 207.11 192.73 200.55

No 91 127.34 139.65 130.21 175.24 150.76

U 7,401.50 8,522.00 7,663.50 11,761.00 9,533.50

p 0.00* 0.00** 0.00** 0.18 0.00**
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IPAO and ATCS Correlation

The results showed a positive correlation between the scores obtained 
from the IPAO and the ATCS and its subscales (r=0.30, p=0.00). This 
finding showed that higher scores obtained from the ATCS and its 
subscales were parallel to an increase in the IPAO score. We also found 
a positive and moderate correlation between the scores obtained 
from the institutional policy, change outcomes (r=0.56, p=0.00), and 
management style in change subscales of the ATCS (r=0.56, p=0.00). 
Furthermore, there was a negative and weak correlation between the 
resistance to change and management style in change subscales of the 
ATCS (r=-0.11, p=0.04). These findings suggest that an increase in the 
score obtained from resistance to change results in a decrease in the 
management style in change subscale (p<0.05; Table 6).

DISCUSSION

This study focused on the relationship between nurses’ professional 
attitudes and their attitudes toward change and the nurses’ descriptive 
characteristics which make a difference in their scale scores. This 
discussion is presented under the headings in which the findings are 
presented.

Levels of IPAO and Factors Associated with IPAO

The nurses in this study obtained high IPAO scores (135±21.31, 32-
160), which implies that the professional attitudes of the participants 
were at high levels.1,12,13 Another study conducted on participants from 
74 hospitals in seven European countries found that the professional 
attitudes of physicians (n=2,067) and nurses (n=2,805) were high and 
there were no significant differences between these two professional 
groups.7 Unlike this study, a study with 180 Iranian nurses found that 
the nurses had moderate professional attitudes.14 This difference may 
be explained by the number of participants, social and educational 
factors which may influence professionalism and the number of nurses 
with managerial status.

Similar to our findings, in other studies, descriptive characteristics, 
including, age, gender, educational level, professional experience, 
and length of service in the institution did not have an impact on the 
IPAO scores of nurses.11,12,15 In the literature, there are studies showing 
differences where IPAO scores increase with age and professional 
experience. This difference may be explained in terms of the different 
number of samples taken, the institutions where the nurses work, age, 
and the professional experience averages between the studies.12,14,16,17 
If a nurse working in the same service for a long time does the same 

Table 5. Continued

Variable n
ATCS

Institutional policy in 
change

Change outcomes
Resistance to 
change

Management style in 
change

Av. rank Av. rank Av. rank Av. rank Av. rank

Believes that institution is open to change

Yes 239 219.60 219.74 213.67 185.83 214.65

No 137 134.25 134.01 144.59 193.16 142.88

U 8,939.00 8,906.00 10,355.50 15,733.00 10,121.00

p 0.00** 0.00** 0.00** 0.53 0.00**

Follows developments in the health sector

Yes 339 196.14 195.76 196.18 184.86 193.21

No 37 118.50 121.97 118.16 221.89 145.39

U 3,681.50 3,810.00 3,669.00 5,036.00 4,676.50

p 0.00** 0.00** 0.00** 0.046* 0.01*

Follows scientific literature on nursing

Yes 296 200.91 200.33 198.00 188.53 196.91

No 80 142.57 144.72 153.35 188.38 157.37

U 8,165.50 8,337.50 9,028.00 11,830.00 9,349.50

p 0.00** 0.00** 0.00** 0.99 0.00**

Uses computer

Yes 353 192.75 192.42 192.28 187.98 191.29

No 23 123.20 128.39 130.50 196.46 145.65

U 2,557.50 2,677.00 2,725.50 3,876.50 3,074.00

p 0.00** 0.01* 0.01* 0.72 0.047*

Believes that s/he is open to innovations

Yes 361 192.00 192.00 191.72 186.56 190.51

No 15 104.37 104.30 110.93 235.10 140.17

U 1,445.50 1,444.50 1,544.00 2,008.50 1,982.50

p 0.00** 0.00** 0.00** 0.09 0.07

ATCS: Attitudes Towards Change Scale, ATCS’s sub-dimensions: Institutional policy in change, change outcomes, resistance to change, management style in change, X2: Kruskal-Wallis, U: 
Mann-Whitney U, p1,2,3,4,5: Mann-Whitney U, *p<0.05, **p<0.001.
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job continuously, it may make them feel more professional than a 
new nurse, and it may have a positive effect between professional 
experience and IPAO.18 Studies conducted with nurses and medical 
students found that women had higher IPAO scores.11,19,20 The goals 
of the student nurses were different from the working nurses. In 
addition, it has been reported that access to high-paid and qualified 
job positions was lower for females than for males.21 This situation may 
be explained by the higher number of females who receive education 
and work in the health sector. In our study, although the lowest IPAO 
scores belonged to the graduates of health vocational high schools, no 
statistical difference was found between the other groups. Tarhan et al.22 
found that as the education level of nurses working in military hospitals 
(n=156) increased, their IPAO scores also increased. It has been claimed 
that not only the level of education sufficient for professionalism, but 
also the quality of the education, as well as other factors affecting 
professionalism, should be investigated.13

The literature shows that nurses working in executive positions; a state 
that besides his education level and professional experience, he has 
higher responsibility to fulfill duties and demands, independence 
and autonomy related to work.3,13,23 Professional nursing attitudes are 
related to self-learning behaviors. The more active this behavior is, the 
higher the ability to practice nursing is. Following developments in 
health sciences and scientific literature on nursing contributes to the 
professional nursing attitude.12,20 The IPAO scores of those who were 
members of professional organizations were higher.4,7,18 Local nursing 
organizations in North Cyprus, to which the nursing profession is 
affiliated, work very actively compared to many other countries. They 
also use political power to defend the rights and interests of nurses, act 
in unity, and find solutions to problems. This power motivates nurses 
under difficult working conditions, it can also be said that it plays an 
important role in providing a qualified service to society and promoting 
professionalization. The rate of the nurses participating in this study 
following developments in the health sector and the literature was 
at a perfect level. In addition, it was determined that the nurses used 
computers at a very high rate and they stated that they are open to 
developments. For these nurses, it was observed that the IPAO scores 
were also higher. It has been shown in the literature that the level of 
professionalization affects learning, increases participation in scientific 

and research activities, and increases autonomy. It has been highlighted 
that this increased the structural strength, professional management, 
and business success of the institution, which leads to increased quality 
of care and patient satisfaction.24

The high IPAO scores in this study can be explained by the high 
autonomy and self-regulation skills of people who seek, question, and 
improve themselves, which are closely related to professional attitudes 
in nursing. This result also reveals the existence of a positive relationship 
between IPAO and ATCS, which are affected by similar characteristics.25

Levels of ATCS and Factors Associated with ATCS

The ATCS of the participants were at medium levels (59.00±9.95, 
minimum: 28.97-maximum: 96.55). It can be said that the nurses’ 
general attitudes towards change were not negative. Seren and 
Baykal’s10 study showed that the ATCS of nurses working in state 
hospitals (56.94±11.36) were lower than those working in private 
hospitals (70.34±11.25). It has been stated that in environments 
with a culture of cooperation, resistance to change is lower than in 
environments with a power culture.5,26 The resistance to change subscale 
scores of the scale were above average. It can be said that nurses with 
higher scores do not resist change and may even be compatible with it. 
On the other hand, the low scores in the subscales of change outcomes, 
management style in change, and institutional policy in change are 
noteworthy. These reflect nurses’ dissatisfaction with the management 
style of change and their concern about the consequences of change.26

They may be caused by a mismatch between the demands of the nurses 
and the priorities of the hospital management regarding the change.9,27 
Successful change in healthcare can be sustained by the participation 
of both management and employees, and a management style with 
strong leadership which supports employees and takes into account 
their ideas and their resistance to change.6,28,29

Age, professional experience, years worked at the institution, and 
higher professional positions affected the change outcomes subscale 
scores. Younger nurses can easily adapt to change and technological 
developments with their new knowledge. They are productive and 
eager to learn in the early years of their profession. Age runs parallel to 

Table 6. Correlation between the scores obtained from IPAO and ATCS

Variable IPAO ATCS
Institutional policy in 
change

Change 
outcomes

Resistance to 
change

Management style in 
change

IPAO
r 1

p -

ATCS
r 0.30 1

p 0.00** -

Institutional policy in change
r 0.24 0.92 1

p 0.00** 0.00** -

Change outcomes
r 0.31 0.77 0.56 1

p 0.00** 0.00** 0.00** -

Resistance to change
r 0.15 0.19 0.03 0.09 1

p 0.00** 0.00** 0.55 0.09 -

Management style in change
r 0.14 0.62 0.54 0.44 -0.11 1

p 0.01** 0.00** 0.00** 0.00* 0.04* -

IPAO: Inventory of Professional Attitude at Occupation, ATCS: Attitudes Towards Change Scale, ATCS’s sub-dimensions: Institutional policy in change, change outcomes, resistance to change, 
management style in change. r: Spearman’s correlation test, *p<0.05 **p<0.001.
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professional experience. Experienced participants can participate in the 
change process by perceiving the need for change with their practices.9 
One-fifth of the participants with higher professional positions had a 
higher education level and 16-20 years of professional experience. Since 
they took part in the process of change, nurses with higher professional 
positions could develop a more positive attitude towards change 
compared to bedside nurses.25,29

While changes were experienced in working conditions, administrative 
structures, and functions of hospitals, nurses were mostly left out of 
decision making regarding the change process.25,30 In our study, the 
high participation of nurses in the change process in their institutions 
(75.80%) can be explained by their membership of professional 
organizations (84.04%). We believe that professional organizations 
in North Cyprus, with their strong structures, provide nurses with 
information about the reasons and benefits of change, and offer the 
opportunity to participate in change activities.26 It can be said that those 
who are open to change, investigative and innovative see change as an 
opportunity and a source of motivation. The most important reason 
why health professionals react to change is the necessity of acquiring 
new skills. Worrying about not being able to perform what is expected 
of them and being unsuccessful due to possible changes in their 
duties is an important risk perception.8 In our study group, of those 
who followed the scientific literature (78.77%) and innovations in the 
health sector (90.16%), who could use computers (93.88%), and those 
who believed they were open to innovations (96.01%), it was observed 
that their attitude towards change were also positive. The literature 
emphasizes that professionals with these characteristics have a broad 
perspective.11,12 It was highlighted that a broad perspective can increase 
adaptation to change while also facilitating cooperation with different 
disciplines and institutions.5,9

IPAO and ATCS Correlation

As the IPAO scores of the participant nurses increased, their scores 
obtained from the ATCS and its subscales increased. There was a 
statistically significant positive correlation between the two scales 
(r=0.30, p=0.00). The reason why we found a weak relationship 
between these two concepts may be due to the scales we used. The 
fact that the relationship is positive indicates that professional attitude 
positively affects resistance to change. Although we could not find a 
high level of correlation between the two scales, we identified common 
factors which positively affect both professional attitude and resistance 
to change. These are as follows; professional position, being a member 
of professional organizations, contributing to institutional change, 
following developments in health sciences and the nursing literature, 
being able to use a computer, and being more open-minded to change 
related to professional and personal development. Mareš9 explains 
that resistance to change in health professionals is based on structural 
(adequate resource provision, management attitude, creation of 
evidence-based care guides), environmental (political, economic, and 
socio-cultural resources), and personal (intellectual level, perception, 
and understanding, motivation and psychology) factors.3,8 The findings 
of this study revealed influential personal factors. Successful change 
initiatives are influenced not only by individual factors, but also by 
professional nursing practices and a positive work environment.3

Regarding the subscales of the ATCS, we found that scores obtained 
from the change outcomes and management style increased parallel 
to an increase in institutional policy in change. We may suggest 

that institutions which are supportive of workers and are open to 
communication may accomplish the management process of change.29 
In addition, the scores obtained from the change outcomes and 
management style were positively correlated.6 It may be that nurses 
who experienced the positive effects of the change were more likely to 
cooperate with the administrators.29 As the scores of the resistance to 
change subscale increased, there was a decrease in the scores obtained 
from the management style in change. Manageable resistance to change 
may decrease conflicts between the nurses and the administration and 
increase cooperation.

Study Limitations 

Although this study had a good response rate and included nurses 
working in all state hospitals, there were certain limitations. A self-
report questionnaire was used in this study, which may have led to 
response bias. Responses to the questionnaire may only be reflective 
of the respondent’s experience and may not be fully indicative of the 
practice within their hospital. Additionally, there were no comparisons 
between hospitals. The results of this research can only be generalized 
to the four state hospitals in North Cyprus from where the data were 
collected.

CONCLUSION

This study found a positive relationship between the nurses’ 
professional attitudes and their attitude towards change. It was 
determined that the professional attitudes of the nurses were at a high 
level and their attitudes towards change were at a mid-level. The nurses 
participating in this study had high degrees of professionalism and 
did not show any reaction to toward change. It was determined that 
the problem areas regarding change are the change outcomes and the 
management style of  change.

With regards to the nurses’ descriptive characteristics and behaviors; 
higher professional positions, being a member of professional 
organizations, contributing to institutional change, following 
developments in health sciences and nursing literature, being able to 
use a computer, and being more open-minded to change related to 
professional and personal development had positive effects on their 
professional attitudes and attitude towards change.

For the success of change, executive nurses can create a professional 
environment where open communication is maintained positively. 
Structural resources should be created and environmental regulations 
should be made in order to develop personal factors which positively 
affect nurses’ resistance to change and professional attitude. During the 
process of change, administrators should help health professionals to 
take responsibility and express themselves. Nurses should be informed 
that the resources which will be used during the institutional change may 
provide more effective and qualified solutions for patient needs and the 
working environment of the nurses. Programs which facilitate change 
should be implemented by determining the nurses’ resistance levels and 
reasons for resistance to change. Qualitative studies are recommended 
before planning changes to determine the reasons for nurses’ resistance 
to change. It is recommended that administrators should encourage 
nurses to become members of a professional organization, to follow 
scientific literature and to participate in scientific events.
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MAIN POINTS

•	 Common factors affecting nurses’ professional attitudes and 
perspectives on change should be determined and personal 
development programs should be carried out.

•	 Bedside nurses should be informed about the reasons, processes, 
and outcomes of organizational changes.

•	 During the change process, it is recommended that all employees be 
allowed to take responsibility and express themselves.

•	 Administrative support should be given to nurses for their graduate 
education, professional innovations, and publications.
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INTRODUCTION 

Squamous cell carcinomas of the larynx (LSCC) are the most common 

type of head and neck carcinoma which begins from the squamous 

epithelium of the larynx.1 The primary treatment is surgery, but there 

are treatment options which combine surgery with radiotherapy or 
radio-chemotherapy. The tumor, lymph node, metastasis (TNM) staging 
system in 8th edition of the American Joint Committee on Cancer 
(AJCC) defined the N-stage as the status of the lymphatic field which 
determines the patient’s prognosis.2 Since this cancer has an occult 
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BACKGROUND/AIMS: The Lymph node staging system provides significant information for laryngeal squamous cell carcinoma (LSCC) prognosis. 
Additional parameters are suggested in order to improve the prognostic capacity of lymph node staging. This study aimed to investigate the 
prognostic value of different lymph node staging methods.

MATERIALS AND METHODS: The long-term survival data and pathological features of fifty-two patients with LSCC were obtained retrospectively. 
The effects of metastatic lymph node count (MLNC), metastatic lymph node ratio (MLNR), and the logarithmic ratio of positive lymph nodes 
(LODDS) on disease-free survival (DFS), disease-specific survival, and overall survival (OS) were analyzed. Significant cut-off values for MLNR and 
LODDS were calculated using receiver operating characteristic analysis. In addition, Kaplan-Meier survival analysis with log-rank was used for 
comparisons of nodal disease-related study groups.

RESULTS: Cancer recurrence was similar between the groups by T-stage (0.963), N-stage (0.935), MLNR groups (0.297), and LODSS groups (0.244). 
However, the recurrence rate was significantly lower in tumors with a severe lymphoid response (0.004) and with a total dissected number of 
lymph nodes ≥18 (0.037). Total lymph node count (0.303), total MLNC (0.768), MNLR (0.656), and LODDS (0.356) values were similar in those 
patients with and those without cancer recurrence (p>0.05). No significant cut-off value was detected for either DFS or OS for MLNR or LODDS 
values (p=0.672, area under the curve (AUC): 0.672, 95% confidence interval (CI): 0.365-0.706; p=0.352, AUC: 0.578, 95% CI: 0.411-0.746; 
p=0.450, AUC: 0.615, 95% CI: 0.222-1; p=0.450, AUC: 0.615, 95% CI: 0.230-0.999, respectively).

CONCLUSION: MLNR and LODDS were significant in improving the prognostic value of TNM staging in LSSC.
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course, more than half of the patients are in advanced stages when 
they are diagnosed.3 LSCC predisposes to metastasis of the neck lymph 
nodes, which has a significant impact on survival.4 Thus, the status of 
lymph node involvement is recognized as a known prognostic factor 
in LSCC.5 However, evaluating N status alone in the TNM system does 
not cover all dimensions in prognostic evaluation. Therefore, it is clear 
that stronger parameters are required over time to make the prognostic 
adequacy of N-status more meaningful. It has recently been reported 
that in those patients with lymph node-positive head and neck cancer, 
surgically removing fewer than 18 lymph nodes is associated with a 
poor prognosis.6 In addition, an N-staging by the count of metastatic 
lymph nodes (MLNC) has been discussed instead of the AJCC N system.7,8 
A more recent recommendation is the metastatic lymph node ratio 
(MLNR), which is defined as the ratio of MLNC to total lymph node 
count (TLNC).7-12 Many recent study results indicate that MLNR should be 
considered in determining survival. Consequently, it seems to be quite 
a strong new prognostic parameter. It has been shown that the log-odds 
value of positive lymph nodes (LODDS) can be beneficial in determining 
the prognosis of various solid cancers.13,14 However, it is unclear which 
lymph node classification system might better predict prognosis for 
LSCC patients than the current AJCC system.

This study aimed to investigate the predictive effects of MLNC, MLNR 
and LODDS classifications on survival in LSCC patients.

MATERIALS AND METHODS

A retrospective study was designed by reviewing archive records. Patients 
with a definitive diagnosis of LSCC who had undergone laryngectomy at 
a tertiary referential hospital between April, 2008 and December, 2020 
were identified. Ethics committee approval was obtained before this 
study was carried out from the affiliated İzmir Katip Çelebi University 
(approval number: 0539, date: 24.11.2022).

Eligibility criteria: Those patients who had undergone a total 
laryngectomy and neck dissection were included in this study. Patients 
with previous neck dissection or laryngeal surgery, radiation therapy, 
multiple primary lesions, stage 4C, residual tumor after surgery 
or closed surgical margin to the tumor, or those followed up for <1 
year after surgery were excluded from this study. Finally, a total of 52 
patients who met the eligibility criteria were included in this study. 
The pathological specimens of the selected patients were re-evaluated 
histopathologically. Patients who were lost during follow-up visits or 
those deceased with perioperative complications were not included 
in the final analysis. The socio-demographic data of the patients (e.g. 
age, gender, smoking habits etc.) and follow-up information (e.g. visit 
times, recurrence, or death) were recorded. The recurrence rate, overall 
survival (OS) rate, time to recurrence, and the rate of tumor-related 
mortality loss were also determined. Localization, T-stage, grade of the 
tumor, perineural and lymphovascular invasion, lymph node status, 
and surgical margins were examined in the pathology specimens. 
Inflammatory response to tumor (TILs) was scored as follows: 0=absent, 
1=mild, 2=moderate, and 3=prominent and evaluated separately. 
Additionally, ipsilateral or contralateral nodes, TLNC, MLNC and MLNR 
were recorded. Four groups were identified for MLNR as follows: 
MLNR=0 as group 1, 0< MLNR ≤0.199 as group 2, 0.2≤ MLNR ≤0.39 as 
group 3, and MLNR ≥0.4 as group 4. Also, five groups were identified for 
LODDS; LODDS ≤-1.5 as group 1, -1.5< LODDS ≤-1.0 as group 2, -1.0< 
LODDS ≤-0.5 as group 3, -0.5< LODDS ≤0 as group 4, and LODDS >0 as 
group 5 (no patients were included in group 5 as none were seen).15

Statistical Analysis

Statistical analysis was performed with SPSS 22.0 program (IBM Corp., 
Armonk, NY, USA). Nominal variables between groups were compared 
with χ2 test. The normality distribution of scale variables was evaluated 
by Kolmogorov-Smirnov test and the Mann-Whitney U test was 
performed to compare recurrence groups (non-parametric distribution). 
The cut-off values for MLNR and LODDS were determined by receiver 
operating characteristic (ROC). Kaplan-Meier survival analysis and 
log-rank comparisons were performed in the nodal disease-related 
classification groups.

RESULTS

Within the scope of this study, 52 patients from 65 advanced LSCC 
patients were enrolled in the final analysis according to the eligibility 
criteria. The average age of the patients was 60.1±8.7 years, with 3 
(5.8%) female and 49 (94.2%) male patients. During the mean follow-
up period of 42.7±29.6 (minimum: 1, maximum: 84) months, 18 
patients (34.6%) developed cancer recurrence, and 4 (7.7%) died. The 
numbers of ipsilateral, contralateral and bilateral TLNCs were 55 
(median, range, 17-107), 58 (median, range, 30-87), and 52 (median, 
range, 36-157) respectively. The count of ipsilateral and contralateral 
and bilateral MLNCs were 2 (range, 0-5), 1 (range, 1-3), and 5 (range, 
1-10) respectively. MLNR was 0.039±0.082 on average and the highest 
number of patients (n=26, 50.0%) were included in the group of MLNR 
group 2 (0.01-0.19). LODDS was -1.600±0.525 on average and the highest 
number of patients (n=33, 63.5%) were included in the group of MLNR 
group 1 (≤-1.5). A general summary of the findings is given in Table 1.  
No statistically significant group was found in terms of cancer recurrence 
in the T-stage (0.963), N-stage (0.935), MLNR groups (0.297), or LODSS 
groups (0.244). However, the recurrence rate was significantly lower 

Table 1. An overall summary of findings

  Count
Column 
(n, %)

Gender
Male 49 94.2%

Female 3 5.8%

Smoking status
No 3 5.8%

Yes 49 94.2%

T-stage
T3 20 38.5%

T4 32 61.5%

N-stage

0 24 46.2%

1 10 19.2%

2A 2 3.8%

2B 8 15.4%

2C 6 11.5%

3 2 3.8%

Neural Invasion
None 45 86.5%

Present 7 13.5%

Vascular Invasion
None 40 76.9%

Present 12 23.1%

Lymphoid response

None 12 23.1%

Mild 12 23.1%

Moderate 15 28.8%

Severe 13 25.0%
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in tumors with a severe lymphoid response and with a total dissected 

number of lymph nodes ≥18 (0.004 and 0.037) (Table 2). TLNC (0.303), 

total MLNC (0.768), MNLR (0.656), and LODDS (0.356) values were 

found to be similar in those patients with and those without cancer 

recurrence (p>0.05) (Table 3). According to ROC analysis, no significant 

cut-off value was obtained for either disease-free survival (DFS) or OS 

for MLNR or LODDS values [p=0.672, area under the curve (AUC): 0.672, 

95% confidence interval (CI): 0.365-0.706; p=0.352, AUC: 0.578, 95% CI: 

0.411-0.746; p=0.450, AUC: 0.615, 95% CI: 0.222-1; p=0.450, AUC: 0.615, 
95% CI: 0.230-0.999, respectively, Figure 1, 2]. Also, no significant cut-off 
value affecting DFS or OS was found for MLNC (p=0.780 and 0.744).

N-stage and lateralization of nodal metastasis were not statistically 
significant for DFS function according to Kaplan-Meier survival function 
analysis. However, there was a significant difference between MLNR, 
LODDS and lymphoid response groups (log-rank: 0.955, 0.244, 0.013, 
0.009, and 0.044 respectively, Figure 3-7). Again, N-stage and lymphoid 
response were not statistically significant for OS function according to 
Kaplan-Meier survival function analysis. A significant difference was 
found between the MLNR groups, LODDS groups and lateralization 
of nodal metastasis groups (log-rank= 0.627, 0.133, <0.001, <0.001, 
0.009, and 0.003 respectively, Figure 8-12).

DISCUSSION

The most common head and neck cancer in the worldwide is laryngeal 
cancer. In recent years, LSCC has been noted for its very poor survival 
rates.16 In general, a balance is attempted in the treatment in terms 
of the patient’s quality of life, minimizing morbidity, and achieving a 
full cure. However, there is no single common approach to optimally 
manage the treatment of all patients. Therefore, the optimal approach 
is still controversial. Options such as a non-surgical approach (organ-
sparing treatment) or a surgical approach (without organ preservation, 
such as primary total or partial laryngectomy) have been extensively 
discussed. Especially with two important studies on this subject, it has 
become even more controversial.17,18 However, since most LSCC patients 
are diagnosed at an advanced stage, applying more radical treatment 
approaches becomes mandatory. Aside from the traditional AJCC 
staging system, some parameters such as patient age, surgical margin 
condition, and poor histopathological features are now routinely 
used for prognostic assessment and adjuvant therapy evaluation. The 
conventional AJCC staging system, on the other hand, loses its predictive 
power over time. Therefore, new parameters are required to optimize 
patient treatment and best manage patients, and an increasing number 
of markers are being defined.

In recent years, the value of the counts of dissected lymph nodes has 
been emphasized. However, there is debate about number of dissected 
lymph nodes which should be removed to be considered an adequate 
resection. This is because a variety of factors influence the number of 
lymph nodes dissected during routine surgical procedures. These are 
factors which are completely independent of tumor biology. In a similar 
fashion to the patient’s anatomical structure, this may be related to 
the patient, as well as the surgeon’s and pathologist’s experience. 
Depending on such conditions, the patient’s stage may also change. 
Dissection of ≥18 lymph nodes has been shown to improve OS and local 
control in head and neck cancers with nodal metastasis (N+). According 
to one study, the total number of lymph nodes is not related to survival 
in patients with N-laryngeal carcinoma.19 TLNC has been shown in 
studies including all head and neck cancers, including both N- and N+ 
laryngeal cancers, to be effective in OS.20,21 Our study included both N- 
and N+ patients, and only 3 of them had a TLNC of less than 18. The fact 
that the recurrence rate was significantly lower in cases with a TLNC of 
18 or above supports this finding.

Recent research has found that the MLNC has a better prognostic value 
than the commonly used AJCC N-staging system. In addition to the AJCC 
8th N-stage, staging according to MLNRs grouped according to their N 

Table 1. Continued

  Count
Column 
(n, %)

Lateralization of nodal metastasis

None 24 46.2%

Ipsilateral 20 38.5%

Contralateral 4 7.7%

Bilateral 4 7.7%

Lymph node metastasis
None 24 46.2%

Present 28 53.8%

TLNC
<18 3 5.8%

≥18 49 94.2%

Distant metastasis
None 38 73.1%

Present 14 26.9%

Recurrence
None 34 65.4%

Present 18 34.6%

Survival
Ex 4 7.7%

Survive 48 92.3%

Post-op RT
None 7 13.5%

Present 45 86.5%

Post-op CT
None 31 59.6%

Present 21 40.4%

MLNR groups

1.00 24 46.2%

2.00 26 50.0%

3.00 1 1.9%

4.00 1 1.9%

LODDS groups

1.00 33 63.5%

2.00 12 23.1%

3.00 5 9.6%

4.00 2 3.8%

  Mean ± SD Minimum Maximum

Age 60.12±7.71 38.00 83.00

Right neck TLNC 27.33±14.46 0.00 54.00

Right neck MLNC 0.71±1.40 0.00 6.00

Left neck TLNC 32.04±20.45 0.00 127.00

Left neck MLNC 0.75±1.51 0.00 8.00

TLNC (right and left) 59.37±29.93 4.00 157.00

MLNC (right and left) 1.46±2.14 0.00 10.00

MLNR 0.04±0.08 0.00 0.50

LODDS -1.60±0.53 -2.33 0.00

TLNC: Total lymph node count, Post-op RT: Postoperative radiotherapy,  
Post-op CT: Postoperative chemotherapy, MLNR: Metastatic lymph node ratio, LODDS: 
The log-odds value of positive lymph nodes, MLNC: Metastatic lymph node count, SD: 
Standard deviation.
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Table 2. Comparison of nominal variables between recurrence groups and chi-square statistics

 

Recurrence

pNone Present

Count Row (n, %) Count Row (n, %)

Gender
Male 31 63.3% 18 36.7% 0.543

Female 3 100.0% 0 0.0%

Smoking status
No 3 100.0% 0 0.0% 0.194

Yes 31 63.3% 18 36.7%

T-stage
T3 13 65.0% 7 35.0% 0.963

T4 21 65.6% 11 34.4%

Lateralization of nodal metastasis

None 16 47.1% 8 44.4% 0.422

Ipsilateral 12 35.3% 8 44.4%

Contralateral 4 11.8% 0 0.0%

Bilateral 2 5.9% 2 11.1%

Lymphoid response

None 6 17.6% 6 33.3% 0.004

Mild 5 14.7% 7 38.9%

Moderate 10 29.4% 5 27.8%

Severe 13 38.2% 0 0.0%

N-stage

N0 16 66.7% 8 33.3% 0.935

N1 6 60.0% 4 40.0%

N2 11 68.8% 5 31.3%

N3 1 50.0% 1 50.0%

Neural invasion
None 29 64.4% 16 35.6% 0.539

Present 5 71.4% 2 28.6%

Vascular invasion
None 26 65.0% 14 35.0% 0.915

Present 8 66.7% 4 33.3%

Lymph node metastasis
None 16 66.7% 8 33.3% 0.546

Present 18 64.3% 10 35.7%

TLNC (cut-off 18)
<18 0 0.0% 3 16.7% 0.037

≥18 34 100.0% 15 83.3%

Distant metastasis
None 24 63.2% 14 36.8% 0.416

Present 10 71.4% 4 28.6%

Survival
Ex 1 25.0% 3 75.0% 0.114

Survive 33 68.8% 15 31.3%

Post-op RT
None 6 85.7% 1 14.3% 0.221

Present 28 62.2% 17 37.8%

Post-op CT
None 23 74.2% 8 25.8% 0.093

Present 11 52.4% 10 47.6%

MLNR groups

MLNO=0 16 66.7% 8 33.3% 0.297

MLNO (0.01-0.19) 18 69.2% 8 30.8%

MLNO (0.2-0.39) 0 0.0% 1 100.0%

MLNO (≥0.4) 0 0.0% 1 100.0%  

LODDS groups

LODDS (≤-1.5) 23 69.7% 10 30.3% 0.244

-1.5< LODDS ≤-1.0 7 58.3% 5 41.7%  

-1.0< LODDS ≤-0.5 4 80.0% 1 20.0%  

-0.5< LODDS ≤0 0 0.0% 2 100.0%  

LODDS >0 0 0.0% 0 0.0%  

TLNC: Total lymph node count, Post-op RT: Postoperative radiotherapy, Post-op CT: Postoperative chemotherapy, MLNR: Metastatic lymph node ratio, LODDS: The log-odds value of 
positive lymph nodes, Ex: Exitus.
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stage, MLNC and MLNR were performed in a fairly large series, and 
MLNC and MLNR were discovered to have a much stronger prognostic 
value than many of the other systems used. In our study, in addition to 
TLNC, MLNC, MNLR, we also calculated LODDS values. Since MLNR and 
LODDS values did not provide a remarkable cut-off value for DFS or OS, 
we divided them into subgroups as the N0 stage and the N2 stage. For 
DFS and OS, we found no difference between these groups. However, 
for both DFS and OS, we discovered a significant difference between the 
MNLR and LODDS groups. Similar to our findings, a study on the LODDS 
value found it to be an important determinant for both DFS and OS.22

It has been emphasized that MLNR is also important for many tumors. 
The conventional AJCC staging system has been losing its power over 
time. More personal parameters are needed. Attempting to predict 
the prognosis based on the LODDS value, as well as the MLNR rate and 
incorporating them into patient management appears to affect both 
DFS and OS.

Study Limitations

We are aware that our study had significant limitations. Although we 
knew the smoking status, we could not evaluate alcohol status due to 
a lack of data. More importantly, the number of patients was limited. 
However, it was possible to evaluate the long-term follow-up of the 
patients in this group. Currently, the present study is an initial one 
for research into the predictive values of both MLNR and LODDS in 
long-term survival in our country’s patient population with laryngeal 
squamous cell carcinoma.

CONCLUSION

As with all cancers, predictive markers are very important for 
appropriate treatment planning and outcome during follow-up in 
laryngeal carcinomas. These markers are far more important for 
cancers which are generally detected at a late stage, such as laryngeal 
carcinoma. Adding values such as MLNR and LODDS to the conventional 
AJCC staging system can make it more powerful.

MAIN POINTS

•	 The conventional AJCC staging system needs to be updated over 
time in order to better predict prognosis in cancer patients. More 
personal disease parameters are recommended to be added to the 
conventional staging.

•	 It has been emphasized that MLNR is important for many tumors. 

•	 Attempting to predict the prognosis based on the LODDS value, 
as well as the MLNR rate, and incorporating them into patient 
management appears to affect both DFS and OS.
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INTRODUCTION

The first aim of the individual, family and society is being healthy and 

productive. Indicators of being healthy and productive can be listed 

as being advanced physically, spiritually, mentally and socially.1 Due to 

this reason, human health must be maintained as a whole in order 

for these structures to function without any lifelong problems. There 

are many factors which affect human health in negative manners. The 

most important factors can be listed as heredity, nutrition, climate, 

physical environment, housing, education and cultural opportunities.2 

By investigating environmental factors carefully, one can see the 

importance of nutrition more clearly.

Nutrition is the most fundamental need of human health. Nutrition can 

be defined as the ability of people to take in the nutrients they need for 

their growth, development, healthy and productive life, and the ability 

to use these nutrients appropriately. In cases where adequate and 

balanced nutrition is not provided, results such as growth deficiency, 
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increases in diseases, long and difficult disease processes and decreases 
in quality of life become inevitable.3 Moreover, from a wider point of 
view, negative consequences such as increases in health expenditures 
and decreases in the welfare of society may also occur.4

According to some studies, wrong eating habits are one of the most 
significant causes of common health problems such as cardiovascular 
diseases, obesity, hypertension, osteoporosis, many cancer types and 
anemia.5 It is a fact that having these kinds of diseases will directly 
affect individuals’ quality of life. One of the best ways of protecting 
society from wrong nutritional habits and their drawbacks is to provide 
them with nutritional knowledge and the necessary encouragement.6 
With this approach in mind, individuals in society can be kept healthy 
and their quality of life can be improved.7

Women have important needs, such as growth, development, resistance 
to diseases and health protection.8 It is also a well-known fact that 
women’s health is affected by their nutritional status. Apart from 
physical differences such as nutrition, age, growth and development, 
women’s nutritional needs also change during special periods such as 
menstruation, pregnancy, lactation and menopause.9

In today’s world, women have moved away from their traditional 
role and they are involved in the workplace life. They have become 
more efficient and productive with their increasing responsibilities. 
Women contribute to the economic burden of the family with their 
responsibilities at every stage of their working life.10 Though the role 
of women in society has changed year-by-year, women still have a 
major responsibility for the nutritional knowledge of the family.11 
It has been shown that the mother’s nutritional habits have a direct 
effect on her children’s habits.12 This also indicates that the mother’s 
nutritional knowledge and food preferences are practiced by the whole 
family.13 Therefore, women’s guidance in nutritional knowledge and 
food preference studies are a good guide for us to analyze the general 
situation of society. For this reason, this study was conducted on women 
aged between 20 and 49 years of age and the aim of this study was 
to investigate the nutrition knowledge and nutritional behaviors of 
women and the factors affecting them.

MATERIALS AND METHODS

The number of women between 20-49 years belonging to family 
health centers in Edirne was determined to be 41,989 according to the 
most recent population data provided by Turkish Statistical Institute 
(TURKSTAT). Based on a sample size calculation formula, the minimum 
required sample number was determined to be 368 women by accepting 
a 95% confidence level and taking the margin of error as 0.05. Following 
this, data were collected between the dates of June and September, 
2019 with 457 voluntary participants. Written informed consent was 
obtained from the women who agreed to participate in this study. The 
inclusion criteria were determined as follows; being registered in a 
family health center in Edirne, Türkiye, being a woman between 20-49 
years old, not being pregnant and answering all questions completely. 
After the exclusion of 77 volunteers, this study was conducted with 380 
women.

The questionnaire which was used for data collection includes two major 
sections. Questions about general knowledge and nutritional behaviors 
were asked to the participants in the first part of questionnaire. In 
the sociodemographic characteristics section of questionnaire, the 

participants were asked twenty-four questions. Even though majority 
of the questions were multiple choice questions, there were also open-
ended questions. Moreover, two questions allow participants to select 
multiple options. In this section, the participants’ information such as 
their age, height, weight, smoking habits, alcohol use, marital status, 
education level, working status, vitamin-mineral use, general habits 
about meals, prior knowledge about nutrition, willingness to obtain 
further nutritional knowledge and their diet status were investigated.

In the second part of the questionnaire, the YETBID scale is made up 
from two sections which are the fundamental nutritional and food-
health knowledge section, and the food preference section. In this 
study, an additional section which aimed to collect general knowledge 
and nutritional behaviors of participants was also used.

There are twenty propositions in the fundamental nutritional and food-
health knowledge section of the YETBID scale, with twelve in the food 
preference section. In these two sections of the YETBID scale, a 5-point 
Likert scale is used. Those who “absolutely agree” with the correct 
propositions in these sections received four points, “agree” was given 
three points, “indecisive” received two points, “disagree” was awarded 
one point, and lastly those who “absolutely disagree” received zero 
points. In the wrong propositions, the order of the points was changed 
and “absolutely disagree” received maximum points, while “absolutely 
agree” received minimum points. The individual characteristics of the 
participants are given in Table 1.

In the first section of the fundamental nutritional knowledge 
questionnaire, the weighting of the propositions were 50% for vitamin-
minerals, 20% for fat (lipid), 10% for carbohydrates, 10% for proteins, 5% 
for fiber, and lastly 5% for salt. In the fundamental nutrition and food-
health knowledge section, the highest obtainable score was 80, while 
the lowest was 0. Accordingly, the highest score of the participants in 
this section was 80, while the lowest score was 13.

In the food preference section, the participants were questioned about 
their food preparation, cooking and consumption methods. This 

Table 1. Individual characteristics of participants

Answer n %

Health problem
No 306 80.5

Yes 74 19.5

Smoking

Non-smoker 256 67.4

Smoker 86 22.6

Occasional smoker 38 10.0

Alcohol use

Non-drinker 212 55.8

Drinker 58 15.3

Occasional drinker 110 28.9

Marital status

Single 239 62.9

Married 131 34.5

Divorced 10 2.6

Working status
Not working 208 54.7

Working 172 45.3

Education status

Primary or below 27 7.2

High school 58 15.2

University or above 295 77.6

Total 380 100.0
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section contains correct and incorrect statements on carbohydrate, fat, 
protein, fiber, liquid and salt consumption. The highest score in the 
food preference section was 48, while the lowest was 0. As a result, the 
highest score of the participants was 48, while the lowest was 5.

This study was conducted in accordance with the Helsinki Declaration 
Principles. This study was carried out with the permission of Trakya 
University Faculty of Medicine Scientific Research Ethics Committee 
(approval number: TÜTF-BAEK 2019/211). Moreover, a consent form 
including the text “The data obtained from this questionnaire that 
we will apply to you will only be used for scientific purposes and 
participants will not be subjected to any measurement and evaluation” 
was declared to the participants and signed by them.

Statistical Analysis

Statistical analysis of the data obtained from this study was analyzed 
with the SPSS statistics 25.0 program (IBM, USA). The significance 
level was taken as p<0.05. The mean and standard deviations of the 
quantitative data were calculated. The frequencies and percentages 
of the qualitative data are shown. The suitability of the quantitative 
data for normal distribution was checked by Kolmogorov-Smirnov and 
Shapiro-Wilk tests. Student’s t-test was used in paired tests which fitted 
the normal distribution. The Mann-Whitney U test was performed for 
paired data which did not comply with the normal distribution. The 
Independent t-test for comparison of independent groups was used. 
The One-Way ANOVA test was used for quantitative variables with at 
least three groups. Differences between the groups were determined by 
the post-hoc test. 

RESULTS

The participants were separated into three groups according to 
their ages in years, as “20-29”, “30-39” and “40-49”. The nutritional 
knowledge scores of these groups were examined and their means were 
found to be 53.17±7.997 for “20-29”, 51.88±8.666 for “30-39” and lastly 
55.05±7.904 for “40-49”. A significant difference was found between 
these groups in terms of their nutritional knowledge scores (p=0.020). 
These results are given in Table 2.

Nutritional knowledge scores were compared according to diet status. 
The mean score of dieters was calculated as 55.43±9.705 and the mean 
score of non-dieters was calculated as 52.90±7.869. The results showed 
a significant difference between these groups (p=0.028).

The nutritional knowledge score and food preference score were 
compared according to the percentage of income allocated to the 
kitchen expenditures of the participants. When the mean scores were 
examined, it is seen that there were significant differences between the 
groups (p=0.004). Detailed analyses with the post-hoc test showed that 
the scores of the group which allocated 40% of their income to kitchen 
expenditure were significantly different from the group which gave 
10% or below and from those who allocated 20% (p=0.019, p=0.013). 
The highest nutritional knowledge mean score belonged to the group 
which allocated 10% or below (56.61±8.452), while the lowest mean 
score belonged to the group which allocated 40% (50.85±7.949) of their 
income to kitchen expenditure.

The mean of the nutritional knowledge scores of those participants 
whose education group was “primary or below” was found to be 
51.30±8.462, 49.17±8.506 for “high school”, and 54.30±7.888 points for 
“university or higher”. The mean score of all participants was found to 
be 53.30±8.230. Significant differences were found between the groups 
(p<0.001). Detailed post-hoc tests showed a significant difference 
between the “high-school” and “university or higher” education level 
groups (p<0.001).

Marital status, nutritional knowledge scores and food preference scores 
are compared in Table 3. The marital status groups are categorized as 
“single”, “married” or “divorced”. There were significant differences 
between these groups in their nutritional knowledge scores (p=0.019). 
Detailed post-hoc test showed a significant difference between the 
“single” and “married” groups (p=0.014). The mean nutritional 
knowledge score of the “single” group was found to be 52.43±8.289, 
while it was 54.93±7.837 for the “married” group.

The participants were grouped according to their condition of having an 
illness or not. Their nutritional knowledge scores and food preference 
scores were compared. Significant differences were found between 
individuals in terms of their nutritional knowledge scores (p=0.004). The 
mean score of the group “without health problems” was 52.58±8.110, 
while it was 56.30±8.098 in the group “with health problems.”

Diseases related to nutrition were grouped. A significant difference 
was found between those with and those without nutritional diseases 
(p=0.004). While the mean score was 52.81±8.122 in those participants 
“without nutritional diseases”, the mean score was 56.26±8.333 in 
those participants “with nutritional diseases.” The mean overall score 
was 53.33±8.230 points.

The nutritional knowledge scores and food preference scores of 
the participants were compared according to their prior nutritional 
knowledge. There was a significant difference in the nutritional 
knowledge scores between those who had prior knowledge about 
nutrition and those who did not (p<0.001). The mean nutritional 
knowledge scores of the group who did not have prior nutrition 
knowledge were calculated as being 51.31±8.407 points. On the other 
hand, the score of the group having prior knowledge about nutrition 
was 56.15±7.6 points.

There was a significant difference in food preference scores between 
those with prior nutrition knowledge and those without (p=0.009). The 
mean of the food preference scores was found to be significantly higher 
in those who had prior nutrition knowledge than those who did not. 
The mean score of the group having prior nutrition knowledge found to 

Table 2. Nutritional knowledge and food preference scores by age groups

Age groups 
(years)

n X̄ ± SD F p

Nutritional 
knowledge score

20-29 173 53.17±7.997

3.937
0.02*

30-39 107 51.88±8.666

40-49 100 55.05±7.904

Total 380 53.30±8.230

Food preference 
score

20-29 173 37.68±7.314

0.929 0.396
30-39 107 37.61±6.842

40-29 100 38.77±6.770

Total 380 37.95±7.042

One-Way variance analysis (ANOVA). *p<0.05. X̄: Mean, SD: Standard deviation.
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be 39.21±6.047 points, while it was only 37.14±7.843 points for those 
who did not. These results are given in Table 3.

A significant difference was found between those individuals with and 
those without disease in terms of their food preference score (p=0.037). 
The mean food preference score of the group without disease was found 
to be 37.49±7.2, while the score of the group with disease was found to 
be 39.85±6.022 points. These results are given in Table 4.

DISCUSSION

This study was conducted in order to determine the nutritional 
knowledge levels and nutritional preferences of adult women. 
The mean of the fundamental nutrition and nutritional-health 
knowledge section was found to be 53.30±8.23 points. In the food 
preference section, the mean of all participants’ scores was found to be 
37.95±7.04. The nutritional knowledge scores of the age groups were 

also examined. The mean scores were found to be 53.17±7.997 for 
group “20-29”, 51.88±8.666 for “30-39” and 55.05±7.904 for “40-49”. 
The mean nutritional knowledge score of the group “40-49” was found 
to be significantly higher than the other groups.

According to a study in which 803 Belgian women participated, 
women’s knowledge about nutrition showed a significant difference 
with age (p=0.001). Although the age range of the participants was 
narrow, significant results were obtained.14 In another study, 127 
athlete trainers’ nutrition knowledge was examined. The nutrition 
knowledge of groups 28-30 years (n=48), 31-40 years (n=28), 41-50 
years (n=48), and 51 years or older (n=39) were compared. According 
to the results, the scores of the 51 years or older group were higher 
than the others.15 Another study sharing the same scale was conducted 
with 104 participants. The nutrition knowledge scores of the 35-50 age 
group were significantly higher than those of the 18-35 and 51-65 age 

Table 3. Nutritional knowledge and food preferences scores with respect to BMI. Education status and marital status

Nutritional knowledge score Food preferences score

Group n X ̄ ± SD Min. Max. X̄ ± SD Min. Max.

Education status

Primary or below 27 51.30±8.462 36 68 37.15±8.716 22 48

High school 58 49.17±8.506 13 69 36.47±7.049 10 48

University or above 295 54.30±7.888 17 80 38.31±6.852 5 48

Total 380 53.30±8.230 13 80 37.95±7.042 5 48

p<0.001* p=0.157

BMI (kg/m2)

Underweight 24 53.29±6.881 35 68 37.13±7.491 16 48

Normal 247 53.50±8.258 13 80 37.89±6.937 5 48

Overweight 75 52.76±8.671 32 74 38.08±7.868 6 48

Obese 34 53.09±8.177 41 68 38.62±5.635 24 48

Total 380 53.30±8.230 13 80 37.95±7.042 5 48

p=0.922 p=0.880

Marital status

Single 239 52.43±8.289 13 80 37.37±7.358 5 48

Married 131 54.93±7.837 36 74 38.98±6.273 14 48

Divorced 10 52.90±9.445 42 68 38.30±7.973 24 48

Total 380 53.30±8.230 13 80 37.95±7.042 5 48

p=0.019* p=0.108

One-Way variance analysis (ANOVA). *p<0.05. X̄: Mean, SD: Standard deviation, BMI: Body mass index, Min.: Minimum, Max.: Maximum.

Table 4. Nutritional Knowledge and food preferences scores with respect to health problems. Prior knowledge and being willing to receive nutritional 
education

Nutritional knowledge score Food preferences score

Group n X̄ ± SD t X ̄ ± SD t

Health problem

No 306 52.58±8.110
 2. 877

37.49 ±7.200
 2.092

Yes 74 56.30±8.098 39.85±6.022

p=0.004* p=0.037*

Having prior knowledge

No 193 51.31±8.407
 -5.187

37.14±7.843
-2.639

Yes 123 56.15±7.600 39.21±6.047

p<0.001* p=0.009*

Willing to receive education

No 132 53.39±8.643
 0.158

37.47±7.703
 -0.965

Yes 248 53.25±8.019 38.20±6.665

p=0.875 p=0.335

T-test in independent groups. *p<0.05. X̄: Mean, SD: Standard deviation.
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groups. The reason for this result was found to be education level and 
socioeconomic level differences between the groups.16

Another study was conducted with 1,062 adult volunteers. The 
participants were grouped according to their age ranges. Four age 
groups were determined as 18-29, 30-39, 40-49, and 50 years or above. 
There were significant differences in the nutritional knowledge scores 
between these groups (p=0.014). Significant differences were found 
especially between the 18-29 and 40-49 age groups. Among all groups, 
the highest scores belonged to the 40-49 age group.17 Another study 
conducted in Australia examined the nutritional knowledge of 201 
participants. Participants aged between 18 and 35 and over 35 years 
were compared. Significant differences were found between the groups 
(p<0.05). The nutritional knowledge of those participants over 35 years 
of age was found to be much higher than the other group.18

As can also be seen from the results of our study, the level of knowledge 
and awareness about nutrition increases in the middle age period. In 
that period, it was seen that participants improved their knowledge 
with their experiences. On the other hand, a significant difference was 
not found between the age groups in the food preference score. The 
reason for this situation is that having nutritional knowledge does not 
have any application-related obligations.

There was no significant difference between body mass index (BMI) and 
the nutritional knowledge scores (p=0.922). The mean scores of the 
participants in the low and normal BMI groups were found to be slightly 
higher than the overweight and obese groups. There was no significant 
difference between the BMI groups in terms of their food preference 
scores (p=0.88). In a study conducted among 222 university students, 
nutritional knowledge scores were compared according to BMI groups. 
In this mentioned study, a significant difference was not found between 
the groups (p=0.79). However, when the nutritional knowledge scores 
were compared numerically, the low BMI group’s scores were found to 
be slightly higher than those of the overweight and obese groups.19 In 
another study using the same scale, it was shown that the overweight 
and obese groups’ nutritional knowledge scores were higher than 
the others. According to BMI groups, the nutritional knowledge score 
comparison data did not show clear results.16

Another study was conducted with 1,340 students in order to determine 
the relationships between BMI groups and nutritional knowledge-food 
preferences scores. According to these results, there was no significant 
relationship between nutritional knowledge and food preferences 
(p=0.156, p=0.654). However, according to the results of the mentioned 
study, it was found that the low BMI group’s mean nutritional knowledge 
scores was slightly higher than the others. Moreover, the low and normal 
groups’ mean food preferences scores were higher than the others.20 
The results of this other study were similar to those of our study.

Nutritional knowledge and food preference scores were examined 
according to education levels. A significant difference was found between 
the groups in terms of their nutritional knowledge scores (p<0.001). 
The mean scores were 54.30±7.888 for the “university or higher” 
group, 49.17±8.506 for the “high school” group, and 51.30±8.462 for 
the “primary or lower” group. The university or higher group had a 
significantly higher mean score than the other groups. In another study, 
participants were separated into three groups as “high school or below”, 
“technology and trade high schools” and “higher” education levels. The 
group having the highest education level scored higher than the other 

two groups. In that study, the highest education group’s mean score was 
found to be 76.27, while the technology and trade high school group 
was 69.08, and the high school or below group was 59.87.18 Similarly, 
in our study, the mean nutritional knowledge scores of the “high school 
or below” group was lower than the others. In another study conducted 
on medical staff, four different groups were formed according to their 
education levels. Significant differences were found between the groups 
(p=0.001). The scores of the medicine and master degree groups were 
significantly higher than the other two groups.21

The relationships between meal skipping and nutritional knowledge 
and food preference scores were also investigated. The results did 
not show any correlation (p=0.73). In another study conducted on 
healthcare workers, researchers found a significant relation between 
skipping meals and nutritional knowledge scores (p=0.039). The mean 
nutritional knowledge score of those participants skipping meals was 
found to be 53.85±21.10 points, while for those participants who 
were not skipping meals, it was found to be 61.83±21.67 points. The 
mean score of those participants who sometimes skipped meals was 
56.61±21.50 points. According to results of this mentioned study, the 
lowest mean score belonged to those participants skipping meals, while 
the highest mean score was for those participants not skipping meals.21 
Unlike our study, it was seen that the most frequently skipped meal was 
breakfast. This might be a result of the personal preferences, habits or 
working conditions of the participants. In another study conducted on 
350 students, the rate of skipping meals was found to be 82.3%. Also, 
it was stated that 295 out of 350 participants were skipping breakfast.22 
In another study conducted on women living in Cyprus, 22% of the 
participants declared that they skipped meals. Also, breakfast was the 
most frequently skipped meal at a rate of 16.3% in the same study.10 
That study also showed that dinner and lunch were the least frequently 
skipped meals. The reason for this situation, which differs from our 
study, was that the other studies were conducted in student-centered 
or student-intensive groups. It was seen that similar results were 
obtained in student-centered studies. In studies where the majority 
of participants were working, it was seen that lunch meals were most 
frequently skipped.

Nutritional knowledge and food preference scores were compared 
according to illness status. The mean nutritional knowledge score of 
those who had a disease was 56.30±8.098, while for those who did not 
have a disease, it was 52.58±8.110. A significant difference was found 
between these 2 groups (p=0.004). It was seen that the nutritional 
knowledge score was higher in those participants with a disease. In 
another study conducted on 104 participants, 17.4% of the research 
group had at least one health problem. Their results showed that the 
nutritional knowledge and food preference scores were higher among 
those people with health problems than among those without health 
problems.16 In our study, the food preference scores also showed 
differences between the ill and healthy participants (p=0.037). The 
mean food preference scores were higher in those participant who 
had an illness, similar to their nutritional knowledge scores. The most 
common diseases in our participants were diabetes, hypertension and 
hypothyroidism. Another study showed similar results to our study. That 
study also determined that diabetes, hypertension, hypothyroidism and 
gastritis were the most common diseases in health care workers.21

The participants were grouped according to their marital status. A 
significant difference found between the groups in terms of their 
nutritional knowledge scores (p=0.019). The married group had 
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54.93±7.837 points as their mean score, while the single group had 
52.43±8.289. In another study, the mean nutritional knowledge score 
was calculated to be 56.57±16.98 for singles and 69.30±16.98 for 
married individuals. A significant difference were found between these 
two groups (p<0.05).18 In another study, the mean score of singles was 
found to be 39.2 and the mean score of married individuals was 38.7 
points. The researchers did not find any significant difference between 
the groups (p=0.591).17 As a conclusion for this part, it can be said that 
living with someone can increase the time that is spent cooking, and the 
number of meals prepared at home. This may lead to increased interest 
in nutrition and therefore increased nutritional knowledge.

Participants with or without a prior nutritional knowledge were 
compared according to their nutritional knowledge score. A significant 
difference was found between the groups (p<0.001). The mean score 
of the group with prior nutritional knowledge was 56.15±7.600, while 
the other group’s mean score was 51.31±8.407. The food preference 
scores were also shown to have a significant difference (p=0.009). 
The mean food preference score of the group with a prior knowledge 
about nutrition was 39.21±6.047, while it was 37.14±7.843 points for 
the group without. The results did not shown any significant difference 
between the groups that were willing to receive nutritional education 
and those who were not, both in their nutritional knowledge (p=0.875) 
and their food preference scores (p=0.335).

The “saturated fat content of  fish is higher than red meat” proposition 
had the lowest correct response rate, and it was answered correctly by 
only 17.9% of the participants.

The “fats contain less energy than protein and carbohydrates” proposition 
was answered correctly by 33.7% of the participants. In another study, 
34.3% of participants answered correctly the question regarding “how 
many calories per gram of  protein, fat and carbohydrate”.21 In brief, it 
can be said that the mean knowledge level about calorie values of the 
participants was low.

The “fruits contain high protein” proposition was answered correctly by 
only 41.1% of the participants, which shows us that there is a lack of 
knowledge in general. Another study conducted on healthcare workers 
showed that 43% of participants disagree and 34.6% agree with the 
proposition “Fruits are good sources of  quality protein, iron, vitamin B12 
and zinc”.21 The results of the mentioned study show similarity with our 
results, and in both studies, the majority of the participants answered 
the mentioned proposition incorrectly. Moreover, another study stated 
that 37.4% of their participants answered the same question correctly, 
which also shows a similarity with our results.16

The “Haricot bean salad contains high fiber” proposition was answered 
correctly by 64.7% of our participants. In another study conducted on 
healthcare workers, it was stated that 66% of the participants choose 
the correct answers in fiber knowledge related questions.21

The “Vitamin C in orange strengthens immunity and protects against colds 
and flu infections” proposition was correctly answered by 96.9% of our 
participants. It was the proposition which had the highest correct rate.

The “Vitamin E is a highly effective vitamin for the sense of  sight” 
proposition was correctly answered by 15.8% of our participants. 
In that proposition, 31.8% of the participants were indecisive. The 
overall success rate of answers given to this proposition was low. The 
most important task of vitamin E in the body is its antioxidant task. Its 

effects on reproduction have also been demonstrated in animal studies. 
However, it does not have any significant relation with sight.2

The “Vitamins and minerals provide energy” proposition was answered 
incorrectly by many of our participants. Only 31.6% of participants 
answered this question correctly. Vitamins and minerals do not provide 
energy. They protect the body against various diseases. However, they 
do not have any energy value.2

The majority of participants answered the propositions in the food 
preference section correctly. The “It is better to put 3-4 dried apricots 
instead of  wafers in a child’s lunchbox” proposition was the proposition 
which was answered correctly with the highest success rate. 92.7% of 
the participants answered this proposition correctly. The “Someone who 
wants to reduce the amount of  fat intake from food can prefer skimmed 
milk” proposition was answered correctly by 61.3% of the participants. 
This proposition was the proposition which had the lowest correct rate 
in that section.

According to the results obtained from the collected data, nutritional 
knowledge was found to be significantly related with education level, 
age, marital status, dieting, percentage of income allocated to kitchen 
expenditure, having an illness and having prior nutritional education. 
Increasing education levels and age affect nutritional knowledge 
in a positive manner. Education enhances the reading and research 
ability of individuals. Due to this reason, educated people are more 
likely to acquire correct knowledge. This positive relationship between 
nutritional knowledge scores and the age of the participants can be 
explained by their increased nutritional experience. On the other hand, 
the increasing percentage of income allocated to kitchen expenditure 
affects nutritional knowledge in a negative manner. Results showed 
that married women scored higher than the others in the nutritional 
knowledge section. Moreover, dieting women also scored higher than 
non-dieting ones in this section. Having any illness or having prior 
nutritional education both affected nutritional knowledge levels 
positively.

The results of the food preference section showed that being ill and 
having a prior nutritional education were significantly related to the 
food preference scores of the participants. Those participants who 
had an illness scored higher than those who did not in this section. 
Moreover, those women who had a prior nutritional education scored 
higher than those who did not.

Our study showed that there are many factors affecting the nutritional 
knowledge levels and nutritional behaviors of individuals. Increases 
in age, increases in education levels, marital status, being on a diet, 
the percentage of the budget allocated to the kitchen (also in relation 
to the household budget), the presence of any diseases, and having 
prior nutritional knowledge were the factors which positively affected 
nutritional knowledge levels. However, the factors affecting nutritional 
behavior were the presence of any diseases and having a prior 
nutritional knowledge.

Nutrition is an essential factor which directly affects the health of 
the individual and the society in many aspects. It is very important 
to obtain the correct nutritional information in order to provide 
proper nutrition. However, positive effects can be seen only when 
correct information turns into correct nutritional behavior. The most 
important point of our study was to create awareness of this situation.
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Study Limitations

This research was carried out on women aged 20-49 living in Edirne 
city center. This research and its results in the city center of Edirne 
are limited to the province and the sample, and it is not intended to 
generalize the findings and results to the whole country. This research 
was conducted from June to September, 2019 and so this research is 
limited in time as participants are thought to change over time. Another 
limitation of this study was the education levels of the participants, 
which were not homogeneously distributed. The fact that the study was 
conducted in Edirne city center led to the educational level distribution 
of the participants not being homogeneous.

CONCLUSION

The results of our study show that having a disease or obtaining nutrition 
education is necessary for the development of proper nutritional 
behavior. While many different factors affect obtaining knowledge 
about nutrition, factors which affect nutritional habits are limited and 
need to be developed. In addition to increasing nutritional knowledge, 
performing studies in order to change people’s habits and ensuring 
that the society receives more education on nutrition may be useful 
practices. More studies and applications are needed on this subject.

MAIN POINTS

•	 Education level, age, marital status, dieting, percentage of income 
allocated to kitchen expenditure, having an illness, and having prior 
nutritional education were significantly associated with nutrition 
knowledge levels.

•	 Food preference was affected by having prior nutritional knowledge 
and having an illness.

•	 In the food preference section, the ratio of correct answers was 
generally higher than the nutrition knowledge section.
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INTRODUCTION

Brown-Vialetto-Van Laere syndrome (BVVLS) is characterized by 

progressive pontobulbar palsy with sensorineural deafness. Most 

frequently, the lower cranial nerves VII to XII are involved.1-5 Brown6 

originally identified this syndrome in 1894, followed by Vialetto7 in 

1936 and Van Laere8 in 1966. About half of all cases are sporadic, and 

its etiopathogenesis is still unknown.9 There have also been reports of 

X-linked or autosomal dominant inheritance.2 The earliest symptoms 

might appear at any age, from infancy to the third decade.2 Although 

it has been proposed that males may be more seriously impacted than 

females,1 reported cases show that females are affected more frequently 

than males.

Initial presenting signs, in addition to sensorineural hearing loss, 

include slurred speech,4 facial weakness,10 and weakness in the neck 

and shoulders. This condition is frequently regarded as one of the 

numerous motor neuron diseases.11

We present the clinical and electrophysiological findings of the first case 
of a late-onset sporadic BVVLS in North Cyprus.

CASE PRESENTATION

Clinical History

A 47-year-old male presented with slurred speech, numbness of the 
mouth, and difficulty with swallowing. He reported that his symptoms 
had arisen during the previous 6 months. His neurologic examination 
revealed bifacial weakness, an atrophic tongue with fasciculation, and 
a weak gag reflex. However, sensory tests and deep tendon reflexes were 
within normal ranges.

In the following months, difficulty in swallowing and choking 
progressed, which caused weight loss. Atrophy and the fasciculations 
in the tongue became apparent (Figure 1). After one year, he had 
developed hearing loss in the left ear. His hearing deteriorated 
within two years, leading to total hearing loss on the left side and 
sensorineural hearing loss on the right side. With medical and 
symptomatic treatment, it has been four years since the diagnosis.
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Investigations

There were no abnormalities in the biochemical laboratory tests. 
Acetylcholine receptor antibody test was found negative. The results of 
the abdomino-pelvic sonography, chest computed tomography scan, 
and brain magnetic resonance imaging did not show any abnormalities.

Electromyography (EMG) and nerve conduction studies showed the 
electrophysiological findings of lower motor neuron damage affected 
tongue and upper limb muscles on both sides with normal sensory 
and motor conduction values and chronic neurogenic MUAP changes 
in tongue, hand and arm muscles together with severely decreased 
interference pattern and spontaneous denervation activity in the hand 
muscles, while needle EMG findings of all abdominal and leg muscles 
were normal, as can be seen in Table 1.

The audiometry test revealed mild sensorineural hearing loss on 
the right side at high frequencies. However, on the left side, there 
was severe sensorineural hearing loss with non-measurable speech 
reception thresholds.Figure 1. Atrophy of the tongue

Table 1. Electrophysiological findings

Voluntary action

Muscle (innervation) Interpretation Fib PSW Amp Dur Polyphazic Stable IP

Left Interosseous dorsalis I (ulnar ramus profundus, C8, T1) Mild inactive neuropathy 4/10 4/10 ++ ++ Normal Normal —

Right Interosseous dorsalis I (ulnar ramus profundus, C8, T1) Mild inactive neuropathy 4/10 4/10 ++ ++ Normal Normal —

Left triceps (radialis, C6, C7, C8) Severe inactive neuropathy 0/10 0/10 +++ +++ Normal Normal —

Right triceps (radialis, C6, C7 C8) Severe inactive neuropathy 0/10 0/10 +++ +++ Normal Normal —

Left deltoideus posterior (axillaris C5, C6) Mild inactive neuropathy 4/10 4/10 ++ ++ Normal Normal —

Right deltoideus posterior (axillaris C5, C6) Mild inactive neuropathy 4/10 4/10 ++ ++ Normal Normal —

Left rectus abdominis Normal 0/10 0/10 Normal Normal Normal Normal Normal

Right rectus abdominis Normal 0/10 0/10 Normal Normal Normal Normal Normal

Right biceps (musculacutaneous, C5, C6) Severe inactive neuropathy 0/10 0/10 +++ +++ Normal Normal —

Left biceps (musculacutaneous, C5, C6) Severe inactive neuropathy 0/10 0/10 +++ +++ Normal Normal —

Left gastrocinemius caput lateralis (tibialis, S1, S2) Normal 0/10 0/10 Normal Normal Normal Normal Normal

Right gastrocinemius caput lateralis (tibialis, S1, S2) Normal 0/10 0/10 Normal Normal Normal Normal Normal

Left gastrocinemius caput medialis (tibialis, S1, S2) Normal 0/10 0/10 Normal Normal Normal Normal Normal

Right gastrocinemius caput medialis (tibialis, S1, S2) Normal 0/10 0/10 Normal Normal Normal Normal Normal

Left ext hallucis longus (peroneus profundus L5, S1) Normal 0/10 0/10 Normal Normal Normal Normal Normal

Right ext hallucis longus (peroneus profundus L5, S1) Normal 0/10 0/10 Normal Normal Normal Normal Normal

Left tibialis anterior (peroneus profundus, L4, L5) Normal 0/10 0/10 Normal Normal Normal Normal Normal

Right tibialis anterior (peroneus profundus, L4, L5) Normal 0/10 0/10 Normal Normal Normal Normal Normal

Left vastus lateralis (femoralis, L2, L3, L4) Normal 0/10 0/10 Normal Normal Normal Normal Normal

Right vastus lateralis (femoralis, L2 L3 L4) Normal 0/10 0/10 Normal Normal Normal Normal Normal

Left rectus femoris (femoralis L2, L3, L4) Normal 0/10 0/10 Normal Normal Normal Normal Normal

Right rectus femoris (femoralis, L2, L3, L4) Normal 0/10 0/10 Normal Normal Normal Normal Normal

Left tensor fascia latae (gluteus inferior, L4, L5) Normal 0/10 0/10 Normal Normal Normal Normal Normal

Right tensor fascia latae (gluteus inferior, L4, L5) Normal 0/10 0/10 Normal Normal Normal Normal Normal

Left iliopsoas (femoralis, Ll, L2, L3, L4) Normal 0/10 0/10 Normal Normal Normal Normal Normal

Right iliopsoas (femoralis, Ll, L2, L3, L4) Normal 0/10 0/10 Normal Normal Normal Normal Normal

Left glossus Mild inactive neuropathy 4/10 4/10 ++ ++ Normal Normal —

Left glossus Mild inactive neuropathy 4/10 4/10 ++ ++ Normal Normal —

Fib: Fibrillation, PSW: Positive sharp wave, Amp: Amplitude, Dur: Duration, IP: Interference pattern.
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Medication

After the BVVLS diagnosis, the patient received intravenous 
immunoglobulin (IVIG) treatment at a dose of 0.4 g/kg for 5 days, 
followed by monthly repeated doses of 0.4 g/kg IVIG for one day for 6 
months. However, this treatment did not result in any improvement in 
his symptoms.

He was also treated with 1,000 mg methylprednisolone for 10 days 
and continued to receive monthly steroid treatment after IVIG therapy. 
Although he experienced some improvement in swallowing and speech, 
it was limited.

In addition, he was prescribed riboflavin (B2) tablets at a daily dose of 
300 mg. Supportive care and symptomatic treatment, such as botulinum 
toxin type A treatment for excessive salivation and a swallowing 
rehabilitation program were also administered. As a result, the patient’s 
clinical condition stabilized.

DISCUSSION

The rare neurological condition known as BVVLS, a type of motor neuron 
disorder, is characterized by bilateral hearing loss along with a number 
of other, primarily motor and cranial nerve dysfunctions.10 No definitive 
biochemical or genetic defect has been described, and its diagnosis is 
primarily dependent on clinical characteristics and electrophysiological 
tests.4 The clinical course of BVVL, which varies considerably from case 
to case, is one of the condition’s most intriguing characteristics. It can 
be fatal9,10 or it can take a very long time to progress, with some patients 
still alive 20 to 30 years after the onset of the initial symptoms.5,12 
Respiratory failure is the leading cause of death. The condition can 
appear at any age, from infancy5 to the third decade,13 but it tends to 
manifest more frequently in the first and second decades.14 Our patient, 
however, had a late-onset of symptoms and was 47 years old. The 
disease can last from 0 (death at presentation) to 45 years.14

Nearly all instances begin with sensorineural deafness, which is typically 
severe and progressive over time. In our case, facial paralysis, slurred 
speech, and mouth numbness were the most prominent symptoms 
rather than hearing loss. The patient gradually lost his hearing. 
Although this is unusual, there have been a few instances where it has 
been documented in the literature. All of the cases4,5,10,15,16 eventually 
developed hearing loss.

BVVL is frequently categorized among the vast array of motor 
neuron disorders. However, its erratic course and neurophysiological 
improvement contrast with the prevalent heredodegenerative disease 
of motor neurons’ more stable advance (slow or rapid).15

When making a differential diagnosis for BVVL, numerous alternative 
diseases should always be taken into consideration because they closely 
resemble BVVL. Another potential diagnosis is amyotrophic lateral 
sclerosis (ALS). However, sensorineural deafness is not a symptom of 
ALS, and ALS typically does not present at young ages.17

BVVL and the madras motor neuron disease (MMND) are also closely 
connected medical conditions. Sensorineural deafness, multiple cranial 
nerve palsies mainly affecting cranial nerves VII, IX, and XII, and 
muscular atrophy and weakness are all symptoms of MMND. The cranial 
nerves III and VI have not been observed in MMND. Compared to 50% of 
BVVL cases, only 15% of MMND patients are familial.16

Neurophysiological studies have shown alterations of chronic1,2,12,15,18-20 
or active1,13,17,21 denervation in muscles, but normal conduction velocities 
of the motor nerves. In our case, motor nerve conduction investigations 
were normal, but EMG showed persistent neurogenic alterations in the 
tongue, arm, and hand muscles along with active denervation.

A specific treatment for BVVL does not exist. In a few instances, steroids 
and immunoglobulins have been used. Two patients experienced brief 
stabilization. In the first, steroid treatment temporarily stabilized the 
situation for at least eight months.1 Another patient who had IVIG had 
their illness stabilized for a year.20 Two further patients who received 
IVIG did not, however, make any progress.18 In our situation, steroids 
stabilized the patient’s condition, while IVIG had no effect on the disease. 
The cornerstones of BVVL management are symptomatic and supportive 
care. However, the efficacy of the interventions can still be considered 
anecdotal when treating an uncommon ailment such as BVVL, since 
it is impossible to conduct randomized controlled trials with the 
insufficient number of patients available. Regardless, it is possible to 
generalize for BVVL from the experience of utilizing these treatments in 
other disorders which are similar, particularly ALS. For instance, in ALS, 
maintenance of nutrition and assisted ventilation have been shown to 
increase survival.17

It is critical that as BVVL instances are identified, these cases continue 
to be documented in the literature so that we can better understand 
this uncommon progressive neurological condition. Due to its rarity 
and similarities to other neurological illnesses, BVVLS is thought to be 
underdiagnosed and frequently misdiagnosed. We probably still do not 
fully understand the clinical range of BVVL. If more cases are reported 
in the literature, this will make it possible to give affected people and 
their families a better understanding of the clinical course, prognosis, 
and treatment of this crippling ailment. In order to contribute to 
the understanding of this disease, we described the clinical and 
neurophysiological characteristics of a patient with late-onset sporadic 
BVVLS in this case report. This is the first instance of BVVLS from 
Northern Cyprus to be reported.

MAIN POINTS

•	 The prevalence of BVVLS is estimated to be less than 1 in 1,000,000.

•	 Due to its rarity and similarities to other neurological illnesses, BVVLS 
is thought to be underdiagnosed and frequently misdiagnosed.

•	 The cornerstones of BVVL management are symptomatic and 
supportive care.

•	 This is the first instance of BVVLS from North Cyprus to be reported.
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INTRODUCTION

Successful root canal treatment requires a thorough knowledge of both 
the internal and external anatomy of a tooth.  Therefore, the aim of 
root canal treatment is the shaping and cleaning of pulp spaces and 
its complete filling with an inert filling material.1 If a proper root 
canal shaping procedure is not performed, the treatment prognosis 
will be poor. Endodontic  treatment  failure is usually characterized 
by the presence of  post-treatment  apical periodontitis, which may 
be persistent, emergent or recurrent. Major causes of post-treatment 
disease failure are the inability to locate and debride all canals in 
the root canal system or the improper obturation of root canals.2 The 
success of endodontic therapy depends on the through elimination of 
the infected pulp tissue and microorganisms, and the complete three-
dimensional sealing of the root canal space.3 Results of retrospective 
studies have shown that root canals do not only consist of a conical 
shaped single canal and a single apical foramen, but also multiple teeth 
openings and apical endings, lateral canals, deltas, accessory canals and 
other variations. Vertucci examined these types of variations in a root 
canal anatomy classification in 2005.4

The endodontic treatment of teeth showing anatomical variations 
is more complex than teeth presenting with well-known anatomy. At 

the same time, this complexity can be overcome by appropriately 
preparing the endodontic access gap, which allows radiographs to 
be carefully examined and fully understood before the treatment 
procedure is performed. However, two-dimensional radiography is 
inadequate for the diagnosis of extra root canals or root morphology.5 
For these reasons, different imaging techniques and equipment to 
be used during treatment have been developed recently. Some of 
these are cone-beam computed tomography (CBCT), micro computed 
tomography, and the dental operating microscope. CBCT has been 
increasingly used for dentistry because of its higher correctness 
compared to two-dimensional radiographs when evaluating the 
possible presence of pathologies or different types of anatomical 
variations in teeth. CBCT is a non-invasive and three-dimensional 
technique which produces images which allow for the measurement 
and analysis of teeth and other maxillofacial tissues without detriment 
to samples, which may be considered an advantage over techniques 
such as histology and scanning electron microscopy.6 In this way, it has 
clinical benefits by improving the quality in endodontic treatment. The 
primary example of this was the addition of the surgical microscope to 
the endodontic treatment procedure, which is considered to be a useful 
aid in improving clinicians’ ability to detect root canals, especially in 
teeth with accessory roots.7
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CASE PRESENTATIONS

Case 1

A 23-year-old male patient presented to the faculty of dentistry 
department of endodontics with severe pain in the upper right area. 
It was discovered that there was no systemic disorder in the anamnesis 
taken from the patient and there was a long-term, throbbing pain 
complaint which had started spontaneously in the right second premolar 
tooth of the maxilla. As a result of the clinical examination, the patient 
was observed to have deep caries on the distal surface of the tooth. In 
the percussion and palpation test, it was determined that there was 
no pain or mobility in the tooth. In the electric pulp test, it was noted 
that the relevant tooth responded earlier and was more vital than the 
symmetrical tooth. Sinus tract and swelling were not observed in the 
soft tissues. Radiological examination revealed no periapical pathology 
in the roots of the tooth and lamina dura (Figure 1). The patient was 
diagnosed with pulpitis and root canal treatment was planned. The 
patient was informed about all procedures and an informed consent 
form was signed.

The tooth was anesthetized with infiltrative nerve block by using 
ultracaine DS Fort (4% articaine with epinephrine 1/100,000, Hoechst 
Marion Roussel, Frankfurt, Germany). After preparing an access cavity 
to the relevant tooth, a rubber-dam was placed for isolation. The 
pulpal floor was carefully examined with a magnification loupe (2.5x), 
and three canals were identified. After careful examination, another 

root canal was found in the buccal root. Accordingly, the pulpal floor 
revealed in total four canal orifices; three root canals in the buccal 
roots and one root canal in the palatal root (Figure 2). After all these 
processes, the root canal lengths were determined using an apex locator 
with type #15 K file (Dentsply Maillefer, Ballaigues, Sweden). Following 
working length determination, cleaning and shaping procedures were 
performed using the ProTaper Universal rotary system (Dentsply-
Maillefer, Ballaigues, Switzerland) using the step-down technique to 
size #F1 in the buccal canals and size #F2 in the palatal canal. Copious 
irrigation was carried out with 5% NaOCl during instrumentation. After 
the instrumentation process, the last irrigation was performed with 17% 
EDTA saline and 5% NaOCl. The root canals were dried with absorbent 
points, and congruous Protaper Gutta-percha points were placed. 
Radiologically, the Gutta-percha points were checked and then the root 
canals were obturated using a resin-based sealer (Dia-Proseal, Diadent) 
(Figure 3) and the relevant tooth was restored with composite. At the 
postoperative follow-up of the patient 3 months later, no symptoms 
were observed.

Case 2

A 21-year-old male patient presented to the faculty of dentistry 
department of endodontics with severe pain in the posterior mandibular 
area. The patient had no systemic disease. In the clinical and radiological 
examination, deep caries was detected in the mandibular right second 
premolar tooth. In the percussion and palpation test, it was determined 
that there was no pain or mobility in the tooth. Positive response was 

Figure 1. Case 1 preoperative radiographic figure.

Figure 2. Case 1 intraoral figure. 

MB: Mesiobuccal canal, DB: Distobuccal canal, MID: Mid canal, P: Palatine 
canal

Figure 3. Case 1 intraoperative and postoperative figure.
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received in the vitality test (cold test). A diagnosis of irreversible pulpitis 
was made and root canal treatment was planned. A striking point was 
observed on the radiography, namely that it was thought that the root 
canal was divided into several canals in the middle third area of the 
root. The patient was informed about all procedures and an informed 
consent form was signed.

Local anesthesia of the patient’s right inferior alveolar nerve block 
was applied with ultracaine DS fort (4% articaine with epinephrine 
1/100,000, Hoechst Marion Roussel, Frankfurt, Germany). The caries 
on the distal surface of the tooth was cleaned and the endodontic 
access cavity preparation was performed. After pulpal extirpation, the 
patient was recommended for CBCT imaging for evaluation of the root 
canal morphology. The patient was recalled for a second appointment. 
According to a review of the CBCT results, it was found that the root 
canal was divided into 4 different canals starting from the middle third of 
the root (Figure 4). The tooth was isolated with a rubber-dam (Figure 5). 
Access to the root canals was achieved with K files #8 and #10. When the 
files were positioned, radiographs were taken for evaluation. The root 
canal working lengths were determined using an apex locator with a 
type #10 K file (Dentsply Maillefer, Ballaigues, Sweden). The root canals 
were instrumented to size F1 using ProTaper Universal nickel titanium 
rotary instruments (Dentsply Maillefer, Ballaigues, Switzerland). The 
root canals were irrigated with 5% NaOCl during instrumentations. After 
the canals were dried with paper points, the root canals were filled 
using the lateral condensation technique with resin-based sealer/Gutta-
percha points (Dia-Proseal, Diadent) and the root canal treatment was 
completed (Figure 6). As a result of the postoperative follow-up of the 
patient after 3 months, no symptoms were observed.

DISCUSSION

Extensive knowledge of the root canal configuration and variety is 
essential for the long-term success of endodontic therapy. Hoen and 
Pink8 reported that the incidence of cases requiring retreatment due 
to overlooked roots or canals is 42%. Endodontic success in teeth with 
a number and morphology of canals that are unusual found requires 
a correct diagnosis and careful clinical radiographic inspection. Before 
starting treatment, the tooth should be evaluated due to the possibility 
of having different morphological variations. Periapical radiographs 
should be evaluated carefully as they can provide information about 
morphological variations in teeth. Accurate evaluation of pre-operative 
radiographs is essential to detect extra roots/canals.9 However, as in 
our study, periapical radiography may be inadequate. Therefore CBCT 
should be used in those patients with different tooth morphology.

To date, single, double, and three rooted maxillary second premolars 
have been identified, with the number of canals ranging from one 
to three according to different grades of classifications. On the other 
hand, four canal maxillary second premolars reports are very rare. 
Leonardo et al.10 reported that the inability to detect, locate, negotiate 
and instrument the canals in multi-rooted teeth plays a significant part 
in the failure to execute any of the above-said factors and will lead 
to endodontic failure.11 Considering these, in our study, three different 
roots and four different root canals were detected in the first right 
upper second premolar tooth.

The mandibular second premolar is one of the most difficult teeth 
for endodontic treatment because of the multiple variations in the 

Figure 5. Case 2 intraoral figure. Figure 6. Case 2 postoperative figure.

Figure 4. Case 2 preoperative and cone-beam computed tomography figure.
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morphology of its root canal system. Rahimi et al.12 stated that the 
incidence of lateral canal (38.7%) and apical delta (4.38%) in mandibular 
premolars was high. However, the frequency of 3 or 4 canals in lower 
premolar teeth is rare. In our study, it was found that in case 2, there 
were two roots and four canals in the right lower 2nd premolar tooth 
separated in the middle third. CBCT was used in order to understand 
this anatomical confusion.

Llena et al.13 reported that mandibular second premolar canal 
configurations according to the Vertucci criteria are 90.6% type 1, 1.8% 
type 2, 7.5% type 5, and 0.0% type 6. As a result, most teeth were reported 
to be type 1 followed by type 5. One first premolar tooth showed a root 
canal configuration which was not included in Vertucci’s classification 
(one canal in the coronal third of the root, three canals in the middle 
third, and a single canal in the apical third). In that study, the other 
reported result was that morphological variation was significantly 
higher in the first molars than in the second molars.13

New technological tools, such as dental study microscopy, greatly 
enhance the viewing area of root canal holes, allowing the work 
area to be enlarged and illuminated to a greater extent. Considering 
these advantages, de Carvalho and Zuolo14 explained the importance 
of microscopes, which can significantly improve the prognosis of 
treatment.15 In order for the root canal treatment to be successful, a 
dental microscope was used for the detection of extra canals and the 
appropriate chemomechanical preparation.	

Knowledge of the relevant tooth’s root canal anatomy and its variations 
from the normal is important for the success of root canal treatment. 
A detailed interpretation of radiographs coupled with accessibility 
and inspection of the pulpal floor under magnification can play an 
important role in the root canal treatment of complex root canal 
anatomy in endodontics.

MAIN POINTS

•	 Knowledge and understanding of the complexity in root canal 
anatomy is an important factor for the success of endodontic 
treatment.

•	 Today, the effect of magnification on endodontic treatment 
procedures is an indisputable fact. Therefore, it is advantageous to 
use dental operation microscopes in the clinic.

•	 Endodontic diagnosis using cone-beam computed tomography 
provides 3D imaging which provides a better understanding of 
complex situations.
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