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ABSTRACT
Introduction and aim. There is a gap in nursing student understanding, knowledge, and preventive behaviors concerning 
esophageal cancer. This study aimed to investigate knowledge, risk factors, and preventive behaviors among Turkish nursing 
students. 
Material and methods. A descriptive cross-sectional survey was performed. The questionnaire was conducted online over a 
four-month period. A convenience sample of 688 undergraduate nursing students was recruited from health science faculty at 
three universities in Türkiye. The survey was performed using a self-administered questionnaire. The reliability coefficients of 
the knowledge test were calculated, yielding Cronbach’s alpha (0.952), KR-20 (0.952), and KR-21 (0.945), respectively. A signifi-
cance level p<0.05 was accepted.
Results. The mean age of the study group was 20±1.86 (min: 17, max: 32). The study group consists of 487 women (70.8%) and 
201 men (29.2%). Most of the study population report never using alcohol and smoking (88.4%, 73.1%, respectively), and re-
ported paying attention to oral hygiene (88.5%). Nursing students had a low family history of EC (0.4%), obesity (10.2%), and vi-
tamin deficiency (19.2%) which are risk factors. Knowledge of esophageal cancer risks was low (x̄=14.34±9.53; Min=0; Max=31). 
Total knowledge scores have higher for students with complaints of EC, vitamin deficiency, and diagnosis of Human Papilloma 
Virus disease (p<0.05). 
Conclusion. This study showed that there are significant gaps in the knowledge of nursing students and these need to be ad-
dressed through an improved nursing curriculum. In this context, the study can be used as important evidence and a resource 
in the issues that should be given priority to in the training and research needed to increase the knowledge and awareness of 
future nurses about esophageal cancer.
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Introduction   
Esophageal cancer (EC) is the eighth most commonly 
diagnosed type of cancer. It is responsible for 5.5% of 
cancer-related mortality, and the five-year survival rate 
is less than 20%.1-3 There has been a marked and steady 
increase in the incidence of EC in the Western world.1  

Esophageal cancer makes up about 1% of all cancers di-
agnosed in the United States, but it is much more com-
mon in some other parts of the world, such as Iran, 
northern China, India, and southern Africa.4 Accord-
ing to the cancer data from the Ministry of Health, EC 
is among the top 10 cancers in the Turkish community. 
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Disease morbidity and mortality rate (3.8%, and 2.1% 
respectively) in Turkish society have been determined 
to be much lower than expected, which is attributed to 
the underreporting of cancer statistics in Türkiye.5

Evidence suggests some potential risk factors for 
EC, although the principal risk factors and etiology are 
not fully understood.3 However, some risks such as male 
sex, family history, advanced age, low socioeconom-
ic status in addition to Helicobacter pylori (HP), diseas-
es such as gastroesophageal reflux, Barrett’s esophagus 
(BE), head and neck cancer, scleroderma and hyperten-
sion and lifestyle habits such as smoking, alcohol use, 
unhealthy habits, and nutrition-related risks factors are 
known.2,6-8 Current studies suggest that smoking and 
drinking, use of hot beverages and low intake of fruits 
and vegetables may contribute to a high incidence of 
EC.7-10 Additionally, long-term use of proton pump in-
hibitors (7-10 times) and aspirin use (13%) increase the 
risk of EC.9,11

Knowing the epidemiology, risks, screening meth-
ods, signs, and symptoms of EC is the cornerstone for 
developing a prevention strategy. Dysphagia, weight 
loss, unexplained abdominal discomfort, and stool 
changes are common symptoms of EC.2 Chemothera-
py, radiotherapy, and surgery are the methods used for 
treatment. Furthermore, only 20-30% of patients are el-
igible for curative surgery at diagnosis.12 Many treat-
ments, including targeted therapy and immunotherapy 
do not provide satisfactory survival advantages as in 
other cancer populations.2 Additionally, the recurrence 
rate after all treatments is quite high. Therefore, preven-
tive initiatives are vital.13 In the prevention of EC, avoid-
ing risk factors and adopting a healthy lifestyle is the 
most important point.14 

Esophageal cancer is a type of cancer in which the 
least information is known about risk factors, symp-
toms, diagnosis, and treatment among cancer types by 
the public.12,13 Nurses play a vital role in educating and 
giving care needed to cope with the late and long-term 
consequences of cancer diseases.15 In this framework, 
nurses have a great responsibility to raise public aware-
ness about EC and creating action groups.16 Due to their 
profession, nurses take responsibility for early diagnosis, 
prevention, and screening programs for cancer.  Student 
nurses can inform patients about risk factors, preven-
tion methods, and prevention programs to healthy in-
dividuals, and direct risky individuals to screening 
programs. In screening programs, they can undertake 
behaviors such as participating in screening tests with 
nurses and communicating the results to individuals.  
They can also provide education and counseling on life-
style changes and regular health checks. In individuals 
with cancer, they can play a role as an assistant in diag-
nosis, treatment, and care processes. Therefore, it is im-
portant that nursing students, who can play a key role 

in these programs in the future, have the right knowl-
edge and positive behaviors regarding cancer. Addition-
ally, although there are some studies on the risk factors 
of EC, as far as we know, no study has evaluated nurs-
ing student knowledge about EC risk factors, diagnosis, 
symptoms, and treatment.3,6

Aim
This study aimed to determine preventive behaviors, 
risks, and knowledge of EC among nursing students. 

Material and methods
Ethics approval
The institutional permits and approval from the Univer-
sity Ethics Committee (Decision Number: 2021-SBB-
0320) were obtained before the study. All participants 
gave written consent. The participants were told that 
they were not obligated to participate in the study and 
had the right to withdraw from the study. Question-
naires were anonymous, and data remained confidential 
throughout the study.

Study participants
This descriptive, cross-sectional study was conducted 
with nursing students from three health schools in the 
West Black Sea area in Türkiye. There were 1517 stu-
dents in three schools. The margin of error (d) was de-
termined as 5%, confidence level 95%, and response rate 
50%, and the sample number was 307 with the Raosoft 
Sample Calculator.17 The inclusion and exclusion crite-
ria are as follows: Inclusion Criteria: being 18 years of 
age and over, and registered in the 2022 academic year. 
Exclusion Criteria were being under 18 years of age. All 
1517 students who met the inclusion criteria were en-
rolled, and the study was completed with 688 students 
who agreed to participate in the study.

Data collection
This study was conducted between February and May 
2022. The questionnaire was prepared by researchers 
based on the literature. A pilot test was conducted with 
10 nursing students from each school to eliminate bias, 
validate the questionnaire, and assess and administer 
the survey. Minor revisions were made after the pilot 
testing by the researchers. Completion of the question-
naire took an average of 15 minutes. The questionnaires 
were filled out, via the Google Forms link. The research-
ers stayed with students while they completed the ques-
tionnaire in the classroom. There were no missing data 
in the completed questionnaire.

Study tools and scoring systems
The questionnaire consisted of three parts with a total 
of fifty-three items. Part 1 consisted of 8 items on so-
cio-demographic data (e.g., age, gender, class, income 
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status, education about EC, and educational resources). 
Part 2 consisted of 14 items to evaluate nursing student 
knowledge about preventive behaviors (harmful behav-
ior in nutrition, unhealthy habits such as alcohol use, 
smoking, and lack of exercise) and risks (family history 
of EC, Barrett’s esophagus, high body mass index, head/
neck surgery cancer, HP, HPV virus, vitamin deficien-
cies such as A, B, C, E, Folic acid) for EC. The questions 
were multiple-choice and closed-ended questions. Part 
3 consisted of 31 items (socio-demographic risk fac-
tors (4 items) and diseases associated with EC (6 items), 
risks associated with health habits (7 items), risks relat-
ed to nutrition (7 items), and symptoms, diagnosis, and 
treatment (7 items)) used to determine nursing student’ 
knowledge about EC. 

Scores from the knowledge test range from 0 to 31, 
“1” was given to the true answer, “0” to the false answer 
and “0” to the “I have no idea” answer. The number of 
correct answers was divided by the number  of ques-
tions, their percentages were calculated and a knowl-
edge index was obtained. In addition, the total number 
of items of each dimension of the Esophageal Cancer 
Risk Knowledge Test was averaged and used in statis-
tical analyses. Since the answers to the questions were 
“1” true and “0” false, internal consistency was calculat-
ed by Cronbach alpha and the Kuder-Richardson meth-
ods (KR-20, and 21). The Cronbach α-values were found 
to be 0.738, 0.814, 0.883, 0.873, and 0.858, respectively 
with total reliability Cronbach alpha (0.952). Addition-
ally, psychometric and validity studies were not con-
ducted. Reliability coefficients for the knowledge test 
were KR-20, and 21 (0.952, 0.945; respectively), and 
found to be high.18,19

Statistical analysis
Data were analyzed using SPSS V.25.0 (IBM, Armonk, 
New York, USA). Categorical variables were present-
ed as frequencies, percentages, means and standard de-
viations. Reliability coefficients for the knowledge test 
were Cronbach’s alpha and KR-20, 21. Data distribution 
was evaluated using the Kurtosis, Skewness, and Shap-
iro-Wilks Test. A t-test was used to examine differences 
in knowledge score levels according to the descriptive 
characteristics of the students. Statistical significance 
was set at p<0.05.

Results
The mean age of the study group was 20±1.86 (min: 
17, max: 32). The study group consists of 487 women 
(70.8%) and 201 men (29.2%). Table 1 shows nursing 
student preventive behaviors against EC in the study of 
688 participants. About half of students (44.3%) report-
ed eating a diet rich in fresh fruit/vegetables at least 3 
days a week, rarely consuming meat (70.9%), never us-
ing alcohol (88.4%), and never smoking (73.1%), and 

paying attention to oral hygiene (88.5%). More than half 
of the students consumed very hot beverages (58.4%) 
and cold beverages (71.5%), did not use protective drugs 
(70.6%), and never used aspirin (82.8%). 

Table 1. Preventive behaviors of nursing students
Yes

n (%)
Rare
n (%)

None
n (%)

Nutrition rich in fresh fruits/vegetables at least three 
days a week

305 (44.3) 343 (49.9) 40 (5.8)

Frequent consumption of highly salted and spicy foods 204 (29.7) 361 (52.5) 123 (17.9)

Consuming meat too frequent and in enormous 
amounts

78 (11.3) 488 (70.9) 122 (17.7)

Drinking more than four glasses of alcohol a day 9 (1.3) 71 (10.3) 608 (88.4)

Smoking 110 (16) 75 (10.9) 503 (73.1)

Regular exercise (30 minutes, three days a week at least) 132 (19.2) 394 (57.3) 162 (23.5)

Taking care of oral hygiene 609 (88.5) 72 (10.5) 7 (1)

Frequent use of stomach protective medicines 34 (4.9) 168 (24.4) 486 (70.6)

Frequent use of aspirin 6 (0.9) 112 (16.3) 570 (82.8)

Frequent weight tracking 167 (24.3) 276 (40.1) 245 (35.6)

Extremely hot beverage consumption 199 (28.9) 402 (58.4) 87 (12.6)

Very cold beverage consumption 116 (0.9) 492 (71.5) 80 (11.6)

Using drugs (such as opium) 6 (0.9) 17 (2.5) 665 (96.7)

Nutrition with foods rich in vitamins A, B, C, E, and 
folic acid

244 (35.5) 409 (59.4) 35 (5.1)

Table 2 reports nursing students’ risky conditions 
related to EC. Obesity (10.2%) and vitamin deficiency 
(A, C, E, and folate) (19.2%) were found to be the riski-
est conditions for nursing students.

Table 2. Risky conditions related to EC of nursing students*

Risky conditions
In the past 

(n%)
Current 

(n%)
Never happened 

(n%)

Gastroesophageal reflux disease 54 (7.8) 63 (9.2) 571 (83)

Esophageal complaints 12 (1.7) 11 (1.6) 665 (96.7)

Obesity 65 (9.4) 70 (10.2) 553 (80.4)

Family history of EC 10 (1.5) 3 (0.4) 675 (98.1)

Family history of having head neck cancer 6 (0.9) 5 (0.7) 677 (98.4)

Diagnosis of HP in the stomach 42 (6.1) 10 (1.5) 636 (92.4)

HPV infection (such as herpes) 312 (45.3) 19 (2.8) 357 (51.9)

Vitamin deficiency (such as A, C, E, and 
folate)

242 (35.2) 132 (19.2) 314 (45.6)

* EC – esophageal cancer, HP – H. pylori, HPV – human 
papilloma virus

Table 3 shows the nursing students’ correct answers 
to the statements on EC. Nursing students mostly re-
ported a low socioeconomic status (52.5%), long-term 
reflux complaints (66.7%), alcohol use (69.6%), and 
consumption of very cold and hot beverages (58.9%) as 
causing EC. Additionally, difficulty swallowing (56.7%) 
was given mostly as a symptom of EC.

Table 4 shows the scores on the EC knowledge ques-
tionnaire and its sub-dimensions.  Nursing students in 
the study had a low level of knowledge, scoring an av-
erage of 14.34±9.53 (range 0–31) on the questionnaire.



391Knowledge of esophageal cancer and preventive behaviors among nursing students – a cross-sectional study

Table 3. Descriptive analysis of knowledge about EC of 
nursing students

True n (%)

Non-modifiable risk factors

Sociodemographic risks

EC is more common at advanced ages 272 (39.5)

EC is more common in men 207 (30.1)

Low socioeconomic status increases the risk of EC 361 (52.5)

People with a family history of EC may develop EC 357 (51.9)

Modifiable Risk Factors

Diseases associated with EC

Diseases that cause enlargement of the esophagus, such as achalasia, 
predisposed to cancer

372 (54.1)

Long-standing reflux can damage the esophagus and increase the risk of 
cancer

459 (66.7)

The risk of developing EC is higher in scleroderma (hardening of the skin) 
disease

179 (26)

Hypertension increases the risk of EC 163 (23.7)

EC is more common in people who had head and neck cancer in the past 242 (35.2)

H. pylori microbe increases the risk of EC 347 (50.4)

Harmful Habits

Long-term alcohol use may increase the risk of EC 447 (65)

Long-term and excessive smoking increases the risk of developing EC 479 (69.6)

Regular exercise may help reduce the risk of EC 413 (60)

Poor oral hygiene paves the way for the development of EC 461 (67)

The use of some medications like opium increases the risk of EC 402 (58.4)

Frequent use of some stomach protective drugs (proton pump inhibitors) 
may increase the risk of EC

317 (46.1)

Long-term and frequent use of aspirin may increase the risk of EC 304 (44.2)

Nutrition 
Consuming hot and cold beverages increases the risk of EC 405 (58.9)

A diet poor in fresh fruits and vegetables increases the risk of EC 294 (42.7)

Less meat consumption reduces the risk of EC 154 (22.4)

Eating too much red meat and processed foods such as sausages, 
hamburgers, and ham can increase the risk of EC

336 (48.8)

Consuming high salty and spicy foods may increase the risk of EC 394 (57.3)

Obesity increases the risk of EC 383 (55.7)

A, B, C, E, and folic acid’s poor diet increases the risk of EC 340 (49.4)

Symptoms, diagnosis, and treatment

Weight loss is one of the common symptoms of EC 249 (36.2)

Black or tar-colored stool is one of the symptoms seen in EC 233 (33.9)

Difficulty in swallowing and pain during feeding are common early 
symptoms of EC

390 (56.7)

Complaints such as unexplained discomfort and bloating in the abdomen 
are among the symptoms seen in EC

274 (39.8)

Changes in defecation habits are common in EC 243 (35.3)

Surgery is the most used treatment method in the initial period of EC 165 (24)

Chemotherapy is the most used treatment method in the late period 225 (32.7)

* EC – esophageal cancer

Table 4. Esophageal cancer risk knowledge scores
Mean±SD Min–Max

EC risk knowledge total score 14.34±9.53 0–31

Sociodemographic risks 1.74±1.45 0–4

Diseases associated with EC risks 2.56±2.02 0–6

Harmful habits risks 4.10±2.59 0–7

Nutritional risks 3.35±2.56 0–7

Symptoms, diagnosis, and treatment score 2.58±2.43 0–7

Table 5 presents the differentiation of EC Risk 
knowledge scores. Nursing students without esopha-
geal complaints had higher demographic information 
(p=0.042), related diseases (p=0.017), and harmful hab-
its (p=0.046) knowledge scores than those with esoph-
ageal complaints. Those with EC in the past or now in 
their family and who were diagnosed with HP had more 
information about the symptoms, diagnosis, and treat-
ment of the disease than those who do not (p=0.035 
and p=0.01, respectively). The knowledge of esopha-
geal cancer was higher in those with HPV diagnosis in 
the past or present than in those who have never had it 
(p=0.001). The EC knowledge scores of those who have 
had or have a vitamin deficiency problem in the past or 
now were higher than those who did not (p=0.028).

Discussion
This study assessed nursing student preventive behav-
iors, risks, and knowledge of EC. Additionally, the dif-
ferentiation between risk and knowledge scores was 
evaluated. We found that most nursing students have 
preventive behaviors, very few had risks, and their level 
of knowledge about EC was low.

Esophageal cancer is a crucial health issue with high 
mortality due to the advanced character of the disease; 
thus, detection at an early stage of diagnosis improves 
treatment success and preventive behaviors.20 The litera-
ture reported that EC risk factors in Eastern and Western 
societies, such as age, gender, race, alcohol consumption, 
smoking, poor oral hygiene, and gastroesophageal re-
flux disease.21 Additionally, Barrett’s esophagus, low fruit/
vegetable consumption, high meat intake, family histo-
ry, head /neck cancer, diseases causing motor disorders 
of the esophagus (scleroderma, achalasia), and high-tem-
perature beverage intake EC have been reported as most 
essential predominant risk factors.22,23 Overall, most of 
the nursing students in our study had inadequate pre-
ventive behaviors against EC. Nursing students had not 
performed fully desirable behaviors such as consuming 
meat, never consuming alcohol, never smoking, paying 
attention to oral hygiene, not using stomach protective 
drugs, not taking aspirin, and consuming fresh fruit/veg-
etables (at least 3 days a week). In addition, they had un-
desirable behaviors like consuming very hot and cold 
beverages, and don’t exercise regularly.

Recurrent long-term reflux complaints are the most 
important risk factors for the development of Barrett’s 
and EC. In addition, some studies have indicated that 
obesity reflux complaints pose a risk for EC in individu-
als over the age of 20 years. On the other hand, deficient 
nutrition in terms of A, C, E, and folate also increases 
the risk of EC.15,24 In this study, a few students also had 
risky conditions related to EC including gastroesoph-
ageal reflux complaints, obesity, and vitamin deficien-
cy (vitamin C, E, and folate). It is important to correct 
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these unwanted health habits of students.  Nursing stu-
dents should be increases of  aware unhealthy behaviors 
that cause EC cancer. 

Although nursing students demonstrated a pro-
found understanding of the adverse effects of deleteri-
ous behaviors on EC, their familiarity with EC-related 
diseases, symptoms, diagnoses, and treatments was no-
tably deficient. The scholarly literature underscores to-
bacco smoking and excessive alcohol consumption as 
the primary risk factors contributing to the develop-
ment of EC.22,23 Since, smoking, alcohol consumption, 

and lack of exercise are reasons for all types of cancer, 
approximately two-thirds of the students also know the 
relationship between these factors and EC. The litera-
ture reports that lower socioeconomic status is associ-
ated with a lower sanitation standard, dietary habits, a 
poorer lifestyle, and a higher degree of carcinogen expo-
sure.24,25 Additionally, it was shown that Barrett’s esoph-
agus increases the risk of development of EC (OR 3.0 
and 6.4 respectively).25 Furthermore, poor oral hygiene, 
consumption of extremely hot beverages, and high salty 
and spicy food are reported to increase the risk of Bar-

Table 5. Differentiation of EC knowledge score by risky conditions*

Characteristics n
EC risk knowledge 

total score
Demographic risks 
knowledge score

Diseases-owned 
knowledge score

Harmful habits 
knowledge score

Nutrition-associated risk 
factors knowledge score

Symptoms, diagnosis, and 
treatment knowledge score

Gastroesophageal reflux disease Mean±SD Mean±SD Mean±SD Mean±SD Mean±SD Mean±SD

Present or past 117 15.103±9.652 1.880±1.549 2.598±1.992 4.103±2.601 3.727±2.589 2.795±2.561

Never happened 571 14.186±9.514 1.711±1.440 2.553±2.039 4.103±2.598 3.275±2.555 2.543±2.41

t 0.947 1.144 0.218 -0.003 1.738 1.019

p 0.344 0.253 0.828 0.998 0.083 0.309

Esophageal complaints 

Present or past 23 10.609±9.423 1.130±1.392 1.565±1.727 3.044±2.755 2.435±2.727 2.435±2.465

Never happened 665 14.471±9.522 1.761±1.458 2.596±2.031 4.140±2.585 3.384±2.555 2.591±2.437

t -1.913 -2.042 -2.402 -1.995 -1.747 -0.302

p 0.056 0.042 0.017 0.046 0.081 0.763

Obesity

Present or past 135 14.126±9.534 1.756±1.438 2.482±1.988 4.059±2.515 3.311±2.616 2.519±2.428

Never happened 553 14.394±9.545 1.736±1.465 2.581±2.041 4.114±2.618 3.362±2.554 2.602±2.441

t -0.293 0.140 -0.508 -0.219 -0.205 -0.357

p 0.770 0.889 0.612 0.827 0.837 0.721

Family history of EC

Present or past 13 17.923±7.533 2.308±1.377 2.923±1.706 4.539±2.106 4.154±2.410 4.000±2.236

Never happened 675 14.273±9.563 1.729±1.459 2.554±2.036 4.095±2.606 3.336±2.566 2.559±2.434

t 1.368 1.418 0.649 0.610 1.139 2.118

p 0.172 0.157 0.516 0.542 0.255 0.035

Family history of head neck cancer

Present or past 11 11.364±7.788 1.455±1.440 2.000±1.789 2.818±2.483 2.546±2.464 2.546±2.162

Never happened 677 14.390±9.560 1.745±1.460 2.570±2.033 4.124±2.595 3.365±2.565 2.586±2.442

t -1.044 -0.653 -0.924 -1.657 -1.051 -0.055

p 0.297 0.514 0.356 0.098 0.293 0.956

Diagnosis of HP in stomach Ort ± SS Ort ± SS Ort ± SS Ort ± SS Ort ± SS Ort ± SS

Present or past 52 15.577±9.477 1.827±1.451 2.519±1.925 3.942±2.570 3.865±2.536 3.423±2.652

Never happened 636 14.241±9.542 1.733±1.461 2.565±2.039 4.116±2.600 3.310±2.564 2.517±2.408

t 0.971 0.447 -0.154 -0.464 1.504 2.588

p 0.332 0.655 0.877 0.642 0.133 0.01

HPV infection (such as herpes)

Present or past 331 15.625±9.173 1.837±1.445 2.776±1.978 4.423±2.495 3.701±2.474 2.888±2.445

Never happened 357 13.151±9.725 1.650±1.468 2.361±2.058 3.807±2.656 3.028±2.607 2.305±2.398

t 3.426 1.682 2.693 3.130 3.467 3.155

p 0.001 0.093 0.007 0.002 0.001 0.002

Vitamin deficiency (Such as A, C, E, 
and folate)

Present or past 374 15.075±9.277 1.818±1.399 2.754±1.996 4.297±2.522 3.524±2.505 2.682±2.431

Never happened 314 13.468±9.781 1.647±1.525 2.331±2.049 3.873±2.669 3.147±2.622 2.471±2.442

t 2.207 1.539 2.735 2.140 1.928 1.129

p 0.028 0.127 0.006 0.034             0.054 0.259

* t – independent groups t-test, EC – esophageal cancer, HP – H. pylori, HPV – human papilloma virus
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rett’s esophagus, thus increasing the risk of EC.22,25 Eso-
phegeal cancer has frequently been observed in some 
parts of Türkiye due to traditional hot tea consump-
tion culturally. However, reliable incidence data for EC 
are lacking due to insufficient cancer reporting in Tür-
kiye.25 In this study, about half of the students had not 
responded correctly when asked whether low socioeco-
nomic status, excessive alcohol use, long-term reflux 
complaints, and consumption of cold and hot beverag-
es may increase EC risk. Some nursing students are also 
aware of the most well-known risk factors for EC. Addi-
tionally, students have insufficient knowledge about the 
diseases and drugs that EC may be associated with. It 
has been reported that diseases such as reflux, HP, acha-
lasia, Barrett’s esophagus, scleroderma, head and neck 
cancers, and hypertension cause EC.7,21,25 Not surpris-
ingly, reflux, HP, achalasia, and Barrett’s esophagus are 
the most well-known causes and diseases among nurs-
ing students. Similarly, in a study conducted with nurs-
es, it was found that nurses were most familiar with 
reflux and HP.26 Although there are different views in 
the literature regarding the risk of EC development with 
long-term use of opium, proton pump inhibitors, and 
aspirin, some studies have reported that aspirin and 
proton pump inhibitors increase the risk of EC in recent 
years.3,9,10,27 Therefore, as expected, the knowledge level 
of our working group on this topic is low. 

In the literature, complaints such as dysphagia, GI 
bleeding, persistent vomiting, and weight loss are de-
fined as alarm symptoms in the recognition of a signifi-
cant number of gastrointestinal cancers.28,29 In this study, 
one-third of the nursing student knew the alarm symp-
toms required for the diagnosis for EC. This suggests that 
awareness of common risk factors in Türkiye are not well 
understood by nursing students. Awareness and adequate 
knowledge of risk factors are substantial issues in the early 
detection and successful treatment of EC. Nursing schools 
play a key role, and health education is an indispensable 
part of a comprehensive program. Moreover, nursing stu-
dents might be responsible for the care multiple patients 
with diverse needs, interact with many healthcare team 
members, and connecting with the extended network of 
family and close associates of their patients.30 Addition-
ally, nurses roles have evolved over time to encompass 
health promotion, disease management, and disease pre-
vention.31 For this reason, Turkish nursing students must 
be qualified to provide give accurate information to their 
patients or healthy people after graduation.

The current study found that nursing students who 
had complaints related to esophageal diseases had sig-
nificantly higher knowledge scores regarding demo-
graphic risks, related diseases, and harmful habits than 
other students. Additionally, students with a family his-
tory of EC had more knowledge of symptoms, diag-
nosis, and treatment. Similarly, in a case-control study 

conducted in China, young people with a family history 
of EC had better knowledge. Having a family history of 
EC might be related to higher knowledge gained during 
their involvement in the treatment process and their in-
teraction with healthcare providers, and might promote 
awareness about EC.  In other words, exposure to high-
risk factors increases knowledge.32 

Students with HP in the stomach had higher symp-
tom, diagnosis, and treatment knowledge scores.  Ad-
ditionally, students with HPV had high knowledge of 
nutrition-associated risk factors and symptoms, diag-
nosis, and treatment. It is usual for students who have 
had reflux or HPV complaints in the past and received 
treatment to know symptoms, diagnosis, and treatment. 
Students can also use internet resources to obtain de-
tailed information about their diseases such as HPV or 
reflux. They may have read that they are at risk for EC, 
which may have prompted them to learn more about 
the disease. Only one study reported that Turkish nurs-
es have a moderate level of knowledge about diagno-
sis and screening of esophageal cancer, and a low level 
of knowledge about treatment.33 On the other hand, no 
studies have evaluated the esophageal cancer knowl-
edge of nursing students in Türkiye and other countries. 
These results highlight the importance of increasing 
awareness through nursing education, particularly re-
garding the prevention and health promotion of EC.

Furthermore, the literature reported that nursing 
student preventive health behaviors, knowledge, and 
optimistic attitudes are effective for national cancer pre-
vention practices.16 Nurses, one of the largest groups 
of health professionals, have responsibilities to identi-
fy risk groups, promote healthy lifestyles, prevent com-
plications, and improve positive outcomes in health 
care through education and counseling in community 
health.21 Additionally, previous studies have shown that 
supportive care, and consulting interviews could be ef-
fective in improving patient quality of life with EC.34,35 
In this context, developing preventive behaviors and 
knowledge for nursing students may provide several 
benefits to both them and the community. Nursing stu-
dents may give provide training, plan comprehensive 
care, and contribute to health policies regarding EC. In 
line with this, in the future, nurses may contribute to the 
national prevention of EC. Furthermore, if the relation-
ship between healthy behaviors and the prevention of 
EC in nursing is better understood, nurse educators and 
researchers could study ways to create awareness of the 
prevention of EC and improve nursing student knowl-
edge. This result reflects the need to develop interven-
tion guidelines to enhance student EC knowledge.

Study limitations
This study has potential limitations and strengths. First-
ly, data are subjective, as they are based on student 
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self-reporting. Second, data were obtained from partic-
ipants in three regions of Türkiye, therefore it cannot 
be generalized to other areas of the country. Third, the 
lack of information in the literature on the knowledge 
levels of nursing students on EC may have limited the 
discussion of the study findings in a broad way. There is 
also a lack of standardized, and validated questionnaires 
to compare results from different populations. On the 
other hand, the current study is the first comprehensive 
study to evaluate nursing student knowledge and pre-
ventive behaviors toward EC in literature. This is also 
a strength of the study as it brings new outputs to the 
literature. In this context, this study fills a gap in liter-
ature. Secondly, the strength of this study is that it was 
conducted in schools in three different cities of Türkiye, 
it has an appropriate sampling method and large sam-
ple size. Third, the reliability (Cronbach’s alpha) of the 
knowledge test questionnaire prepared by the research-
ers was found to be high. The study was conducted with 
a measurement tool with high reliability.

Conclusion
This study indicated that nursing students had had low 
levels of knowledge about EC. In this context, the study 
can be used as important evidence and resource in de-
termining the issues that should be given priority in the 
studies planned to determine the knowledge and aware-
ness of EC that can be improved in the future. Thus, our 
study has a high potential to pave the way for new stud-
ies on education and action plans to increase the risk 
and protective behaviors of nursing students for esoph-
ageal cancer. It is essential to increase the knowledge 
and awareness of nurses who will educate the society 
about EC during their university education. In this con-
text, it is recommended to conducting action-oriented 
training to increase student EC knowledge and aware-
ness in nursing education, to include EC in their curric-
ulum extensively, and to plan experimental studies for 
future studies.

Acknowledgement 
We are grateful to all the study participants. 

Declarations 
Funding 
This study was self-funded.

Author contributions 
Conceptualization, A.B.Ç., I.I.A. and H.Y.; Methodol-
ogy, A.B.Ç. and I.I.A.; Investigation, A.B.Ç., I.I.A. and 
H.Y.; Data Curation, A.B.Ç., I.I.A. and H.Y.; Data Anal-
ysis, A.B.Ç., I.I.A., and H.Y.; Writing – Original Draft 
Preparation, A.B.Ç., I.I.A. and H.Y.; Writing – Review 
& Editing, A.B.Ç. and I.I.A.; Supervision, A.B.Ç., I.I.A.  
and H.Y.

Conflicts of interest 
The authors have no competing interest to declare. 

Data availability 
Data are available upon request from the correspon-
dence author.

Ethics approval
The institutional permits and approval from the Univer-
sity Ethics Committee (Decision Number: 2021-SBB-
0320) were obtained before the study.

References 
1. Sung H, Ferlay J, Siegel RL, et al. Global Cancer Statistics 

2020: GLOBOCAN Estimates of Incidence and Mortality 
Worldwide for 36 Cancers in 185 Countries. CA Cancer J 
Clin. 2021;71(3):209-249. doi: 10.3322/caac.21660 

2. Yang J, Liu X, Cao S, et al. Understanding Esophage-
al Cancer: The Challenges and Opportunities for the 
Next Decade. Front Oncol. 2020; 10:1727. doi: 10.3389/
fonc.2020.01727 

3. Li J, Xu J, Zheng Y, et al. Esophageal cancer: Epide-
miology, risk factors and screening. Chin J Cancer 
Res. 2021;33(5):535-547. doi: 10.21147/j.issn.1000-
9604.2021.05.01

4. American Cancer Society. Key Statistics for Esophage-
al Cancer. https://www.cancer.org/cancer/esophagus-
-cancer/about/key-statistics.html#:~:text=The%20Ame-
rican%20Cancer%20Society’s%20estimates,men%20
and%203%2C160%20in%20women Accessed November 
11, 2023.

5. TR Ministry of Health, 2021. Türkiye cancer statistics 
2017 https://hsgm.saglik.gov.tr/tr/kanser-istatistikleri/
yillar/2017-turkiye-kanser-i-statistikleri.html. Accessed 
September 11, 2023.

6. American Cancer Society, 2022. Esophageal cancer risk 
factors. https://www.cancer.org/cancer/esophagus-can-
cer/causes-risks-prevention/risk-factors.html. Accessed 
September 11, 2023

7. Ahuja NK, Clarke JO. Scleroderma and the esophagus. 
Gastroenterol Clin North Am. 2021;50(4):905-918. 

8. Ai H, Wang Y, Gu, H. Effect of cluster nursing mode com-
bined with blood pressure regulation on surgical tolerance 
of patients with esophageal cancer and hypertension. On-
cologie 2021;23(2):185-193.

9. Brusselaers N, Lagergren J, Engstrand, L. Duration of use 
of proton pump inhibitors and the risk of gastric and oeso-
phageal cancer. Cancer Epidemiol. 2019;62:101585. doi: 
10.1016/j.canep.2019.101585

10. Huang J, Koulaouzidis A, Marlicz W, et al. Global burden, 
risk factors, and trends of esophageal cancer: An Ana-
lysis of Cancer Registries from 48 Countries. Cancers. 
2021;13(1):141. doi: 10.3390/cancers13010141

11. Lin JL, Lin JX, Zheng CH, et al. Relationship between aspi-
rin use of esophageal, gastric and colorectal cancer patient 



395Knowledge of esophageal cancer and preventive behaviors among nursing students – a cross-sectional study

survival: a meta-analysis. BMC Cancer. 2020;20(1):638. 
doi: 10.1186/s12885-020-07117-4

12. Ekheden I, Ebrahim F, Ólafsdóttir, et al. Survival of eso-
phageal and gastric cancer patients with adjuvant and 
palliative chemotherapy-a retrospective analysis of a 
register-based patient cohort. Eur J Clin Pharmacol, 
2020;76(7):1029-1041. doi: 10.1007/s00228-020-02883-3

13. Lindenmann J, Fediuk M, Fink-Neuboeck N, et al. Ha-
zard curves for tumor recurrence and tumor-related death 
following esophagectomy for esophageal cancer. Cancers. 
2020;12(8):2066. doi: 10.3390/cancers12082066

14. Palladino-Davis AG, Mendez BM, Fisichella PM, et al. 
Dietary habits and esophageal cancer. Dis Esophagus. 
2015;28(1):59-67. doi: 10.1111/dote.12097

15. Altre R, Chou FY. Nursing students’ knowledge and 
attitude toward cancer survivorship. J Cancer Educ. 
2022;37(5):1312-1321. doi: 10.1007/s13187-020-01953-5

16. Baek SY. A study on factors affecting national cancer pre-
vention practices health behavior of nursing students. Jo-
urnal of Digital Convergence, 2020;18(9): 29-37. 

17. Raosoft Sample Calculator. http://www.raosoft.com/sam-
plesize.html  Accessed February 1, 2022.

18. Taber KS. The Use of Cronbach’s Alpha When Developing 
and Reporting Research Instruments in Science Educa-
tion. Research in Science Education. 2018;48:1273-1296.

19. Anselmi P, Colledani D, Robusto E. A Comparison of Clas-
sical and Modern Measures of Internal Consistency. Front 
Psychol. 2019;10:2714. doi: 10.3389/fpsyg.2019.02714

20. Lao-Sirieix P, Fitzgerald RC. Screening for oesophageal 
cancer. Nature reviews. J Clin Oncol. 2012;9(5):278-287. 
doi: 10.1038/nrdp.2017.48

21. Chung CS, Lee YC, Wu MS. Prevention strategies for 
esophageal cancer: Perspectives of the East vs. West. Best 
practice & research. J Clin Gastroenterol. 2015;29(6):869-
883. doi: 10.1016/j.bpg.2015.09.010

22. Thrift AP, Nagle CM, Fahey PP. The influence of pre-
diagnostic demographic and lifestyle factors on eso-
phageal squamous cell carcinoma survival. Int J Cancer. 
2012;131(5):759-768. doi:10.1002/ijc.27420

23. Zhao W, Liu L, Xu S. Intakes of citrus fruit and risk 
of esophageal cancer: A meta-analysis. Medicine, 
2018;97(13):e0018. doi: 10.1097/MD.0000000000010018

24. Aleyamma M, Preethi SG, Kunnambath R, et al. Booth so-
ciodemographic factors and stage of cancer at diagnosis: 
A population-based study in South India. J Glob Oncol. 
2019;5:1-10. doi: 10.1200/JGO.18.00160

25. Eroğlu A, Aydın Y, Altuntaş B, et al. The increasing inci-
dence of esophageal squamous cell carcinoma in women 
in Türkiye. Turk J Med Sci. 2016;46(5):1443-1448. 

26. Schneider JL, Zhao WK, Corley DA. Aspirin and nonste-
roidal anti-inflammatory drug use and the risk of Barrett’s 
esophagus. Dig Dis Sci. 2015;60(2):436-443.

27. Cheung KS, Leung WK. Long-term use of proton-
-pump inhibitors and risk of gastric cancer: a re-
view of the current evidence. Therap Adv Gastro-
enterol. 2019;12:1756284819834511. doi: 10.1177/ 
1756284819834511

28. Pool H, Radmard AR, Malekzadeh F, et al. Diagnostic 
accuracy of age and alarm symptoms for upper GI mali-
gnancy in patients with dyspepsia in a GI clinic: a 7-year 
cross-sectional study. PloS One. 2012;7(6):39173. doi: 
10.1371/journal.pone.0039173

29. Walsh L, Callaghan H, Keaver, L. Physical activity know-
ledge, attitudes and behaviours among Irish nursing stu-
dents. Int J Health Promot Educ. 2020;59:145-155.

30. Benner P. Educating nurses: a call for radical transfor-
mation-how far have we come?. J Nurs Educ. 2012;51(4): 
183-184. 

31. Wu M, Zhang ZF, Kampman E, et al. Does family histo-
ry of cancer modify the effects of lifestyle risk factors on 
esophageal cancer? A population-based case-control stu-
dy in China. Intl J of Cancer. 2011;128(9):2147-2157. doi: 
10.1002/ijc.25532

32. Chang YL, Tsai YF, Hsu CL, et al. The effectiveness of a 
nurse-led exercise and health education informatics pro-
gram on exercise capacity and quality of life among cancer 
survivors after esophagectomy: A randomized controlled 
trial. Int J Nurs Stud. 2020;101:103418. doi: 10.1016/j.ij-
nurstu.2019.103418

33. Pool MK, Nadrian H, Pasha, N. Effects of a self-ca-
re education program on quality of life after surgery 
in patients with esophageal cancer. Gastroenterol Nurs. 
2012;35(5):332-340. doi: 10.1097/SGA.0b013e3182605f86

34. Yu Y, Li M, Kang R, et al. The effectiveness of telephone 
and internet-based supportive care for patients with eso-
phageal cancer on enhanced recovery after surgery in Chi-
na: A randomized controlled trial. Asia Pac J Oncol Nurs. 
2022;9(4):217-228. doi: 10.1016/j.apjon.2022.02.007

35. Malmström M, Ivarsson B, Klefsgård R, et al. The effect of 
a nurse led telephone supportive care programme on pa-
tients’ quality of life, received information and health care 
contacts after oesophageal cancer surgery-A six month 
RCT-follow-up study. Int J Nurs Stud. 2016;64:86-95.


	_Hlk122103775
	_Hlk122109669
	_Hlk122111312
	_Hlk122112146
	_Hlk122117569
	_Hlk122118186
	_Hlk113886253
	_Hlk113886274
	_Hlk113886292
	_Hlk113885893
	_Hlk113885950
	_Hlk113888300
	_Hlk113888324

