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Introduction

Cancer is a serious health problem that causes death without 
early diagnosis and treatment. It accounts for 25% of deaths 
in developed countries and is the second most common cause 
after ischemic heart disease among all death causes. Cancer is 
a life-threatening chronic disease responsible for about 10% of 
global deaths (1,2,3). 

It is well-known that cancer is a difficult disease that affects 
both the patient and the family physically and emotionally. 
Despite biomedical developments, cancer is still regarded as 
synonymous with death, pain, and suffering (4,5). Cancer has 
many subtypes that can originate from every organ and tissue. 
One of these is testicular cancer. Testicular cancer is the most 
common type of cancer in men between the ages of 15-35 (6). 

It accounts for 23% of the cancers in this age group (7) and 
approximately 1-2% of all malignant tumors (8,9). Over the 
past 20 years there has been a 50% increase in incidence (10). 
It is considered to be an important public health problem in the 
United States and continental Europe due to the fact that it is 
the most common cancer between 15 and 35 years of age (11). 
Cancers are cancers with high treatment success. The main 
factors in treatment success are early diagnosis, careful grading 
at the time of diagnosis, appropriate early treatment approach 
(surgery, chemotherapy, radiotherapy), very close follow-up, 
and rescue treatment if necessary (12). Although testicular 
cancer is a rapidly spreading type of cancer, 85-90% of patients 
recover fully if diagnosed early. For this reason, early diagnosis 
and treatment of testicular cancer is very important (13). The 
only way to detect testicular cancer early is to regularly conduct 
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Objective: The aim of this study was to evaluate the adequacy of knowledge regarding testicular self-examination (TSE) in final-year medical students 
and determine the TSE performance rate among male students.
Materials and Methods: This cross-sectional study was conducted with final-year students in the Meram Medical Faculty of Necmettin Erbakan 
University in the 2015-2016 academic year. The target population of the study was 233 people and all 202 people who agreed to participate in the 
survey were included. A data collection form consisting of 29 questions was prepared for the study and was completed under observation. Questions 
regarding TSE technique and knowledge of TSE and testicular cancer were scored as 1 point for each correct answer and 0 points for incorrect answers. 
Scores ≥6 points for TSE technique and ≥10 points for TSE and testicular cancer knowledge were regarded as adequate. 
Results: The mean age of the participants was 24.12±1.32 years; 44.1% were women and 89.6% were single. Nearly 25% of the students reported 
they knew how to perform TSE and 32.1% had performed TSE before. History of cancer in a first-degree relative was reported by 17.4% of the 
students, but no students had family history of testicular cancer. Fifty-three of the students who claimed to know how to perform TSE, only 34% 
(n=18) scored at least 6 points in the TSE technique questions. Evaluation of scores in the TSE and testicular cancer knowledge section showed that 
21.3% (n=37) scored above the 10 point limit.
Conclusion: In our study, it was observed that most of the final-year medical students did not have sufficient information on TSE and testicular cancer, 
and that TSE rates of male students were low.
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a testicular self-examination (TSE), which increases the chance 
of catching testicular cancer early by nine to ten fold (14). 
Testicular cancer affects men at a time when they will have 
important relationships and be faced with family and career 
decisions (15). In addition to diagnosis and treatment, doctors 
also have responsibilities such as raising awareness and taking 
protective health measures for their patients. For this reason, 
medical students need to acquire the necessary knowledge and 
skills before graduation. In this study, it was aimed to evaluate 
whether final-year medical students had sufficient knowledge 
about TSE and to determine the rate of TSE performance 
among the male students. 

Materials and Methods

This research is a cross-sectional study.

Target Population and Sampling

The study was conducted in final-year students attending the 
Meram Medical Faculty of Necmettin Erbakan University in 
the 2015-2016 academic year. During their 6-year medical 
education, students have theoretical lectures in Term 3, and 
a two-month pediatric internship in Terms 4 and 6. In Term 5 
they have an 8-day pediatric surgery internship and an 11-day 
urology internship with theoretical and practical lectures about 
TSE and testicular cancer. The study was conducted on 25 
June, 2016. The target population of our research was 233 
people. No sample was selected for this study and all 202 
persons who agreed to participate in the survey (participation 
rate: 87%) were included. Our rationale for chosing final-year 
medical students was: a) They receive courses related to this 
topic during their training; b) They will soon start their medical 
practice; c) They are in high socio-cultural group; d) They are 
an accessible group, and most importantly, e) They come from 
almost all provinces of Turkey. Thus, we believe the sample is 
representative of the Turkish population. 

Data Collection

A data collection form consisting of 29 questions was developed 
for this study by scanning the literature. One of the questions is 
open-ended, while 28 are closed-ended. Seven of the questions 
are about socio-demographic characteristics, 8 are about the 
steps of the TSE technique in detail, and 14 assess knowledge 
level of testicular cancer and TSE (frequency, symptoms and 
findings, early diagnosis methods). A preliminary data collection 
form was piloted with 10 people whose data were not included 
in the analysis of this study. After this pilot study, the final data 
collection form was written and verbally acknowledged and 
was completed by all the students at the same time under 
observation 1 week before graduation. Completion time of the 
form was approximately 15 minutes. 

Dependent variables of the study were having adequate 
knowledge about TSE, testicular cancer, and TSE technique. 
Independent variables were age, gender, marital status, history 
of cancer in first-degree relatives, family history of testicular 
cancer, reporting knowledge of TSE, and practicing TSE. When 
evaluating the particpants’ responses, each correct answer 
was worth 1 point and each false answer was given 0 points. 
According to this scoring system, students could score 0-8 in 

the section about TSE technique and 0-14 in the section about 
TSE and testicular cancer. TSE competence was defined as TSE 
technique scores of 6 and above and TSE and testicular cancer 
knowledge scores of 10 or above. 

Approval for the study was obtained from the Necmettin 
University Meram Faculty of Medicine Ethics Committee 
(2016/417, January 22, 2016).

Statistical Analysis

The students’ responses were transferred to a computerized 
database. The data were analyzed using SPSS 24.0 package 
program. Descriptive statistics for numerical data were mean ± 
standard deviation (SD), minimum and maximum values and 
categorical data were expressed in percent (%) distributions. 
McNemar test was used to determine the relationships between 
categorical data; t-test in independent groups, double-point 
correlation (ETA statistic), and Spearman correlation were used 
to determine the relationships between numerical data. The 
statistical significance level was accepted as <0.05. 

Results

The average age of the students was 24.12±1.32 years. Other 
characteristics of the final-year students are presented in 
Table 1. Fifty-three students claimed to know how to perform 
TSE. When these students were asked about the technique 
in detail, their mean score was 5.37±1.55 (min:1, max:8). 
The proportion of students with a score of at least 6 points 
was 34% (n=18). Six of the students who claimed to know 
the TSE technique were female, but when asked about the 
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Table 1. Some characteristics of final-year medical students 
(Konya/Turkey-2016)

Characteristics n %

Sex

Female  89 44.1

Male 113 55.9

Marital status*

Single 180 89.6

In relationship (engaged/married)  21 10.5

Cancer in first-degree relatives*

Yes  35 17.4

No 166 82.6

Testicular cancer in family*

Yes  0 0

No 200 100

Do you know how to perform TSE?*

Yes  53 26.6

No 146 73.4

Have you ever performed TSE?** 

Yes 36 32.1

No 76 67.9

TSE: Testicular self-examination, *percentage of respondents, **only male 
students were asked
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technique step-by-step in detail, all of those who answered 
correctly were male. Only 1 student got a perfect score (8) in 
the TSE technique section. There was no statistically significant 
relationship between students who claimed they knew how to 
perform TSE and those who scored at least 6 points when asked 
about the technical details (McNemar x2=2.616, p=0.106). The 
students’ mean score in the section about TSE and testicular 
cancer was 8.03±1.75 (min:4, max:12). Thirty-seven (21.3%) 
of the students surpassed our predetermined threshold of 10 
points. None of the students scored perfectly (14 points) in this 
section. Relationships between the dependent and independent  

variables are presented in Table 2 and Table 3. There were 
no correlations between age and TSE technique score (rho=-
0.132, p=0.073), between age and TSE and testicular cancer 
knowledge score (rho=-0.066, p=0.391), or between TSE 
technique score and TSE and testicular cancer knowledge score 
(rho=-0.029, p=0.714). 

Discussion 

In our study, about one-fourth of the students stated that 
they knew how to perform TSE, but when asked about the 
examination technique in detail, only one-third of these 
students really knew the technique. Many students who 
believed that they knew the TSE technique did not have 
accurate information. Only 20% of the students in our study 
had adequate TSE and testicular cancer knowledge scores. 
These low rates may be interpreted as a deficiency in TSE and 
testicular cancer lessons, both theoretical and practical, in 
medical education. These low rates may also be related to the 
fact that TSE and testicular cancer lessons are not adequately 
addressed during medical education and that students are not 
educated and trained at the required levels. Other factors may 
be that the prevalence of testicular cancer is relatively low and 
that testicular cancer is not included in the national cancer 
screening program. In previous studies, knowledge of TSE and 
testicular cancer and TSE practice rates were found to be low 
(16,17,18,19,20,21,22). In a study conducted by Bektaş et al. 
(16) on male nursing students, it was found that 91.8% of the 
students did not have sufficient knowledge about TSE, 65.6% 
did not know how to perform TSE, only 11.6% practiced 
TSE. In a study conducted by Altınel (17) and colleagues in 
Samsun, 93.8% of the students had never heard of TSE, 3.3% 
knew how to perform TSE, 76.6% wanted information about 
TSE, and 18.8% were not able to do TSE correctly. Pour and 
Çam (18) found that 72.4% of male nursing students were 
unaware of TSE and 89.4% did not know how to perform 
TSE. Göçgeldi (19) and colleagues found that only 20.7% of 
participants had heard of TSE, 8.8% had performed TSE at 
least once, and 57.6% of those who did not practice TSE did 
not know the TSE technique. Lechner et al. (20) found that 
3% of the participants, Khadra and Oakeshott (21) determined 
that 28% of their group, and Rudberg et al. (22) found that 
5.6% of students had heard of TSE before. We were unable to 
find another study in the literature in which participants were 
questioned about the TSE technique in detail as in our study. 
The other studies evaluated whether the participants did or 
did not know about TSE based on self-reporting. Therefore, we 
cannot make a comparison with the literature in this respect. 
However, it should also be taken into account that there may be 
a discrepancy between participants’ claimed knowledge of the 
TSE technique and their genuine knowledge of the technique, 
and rates of those who actually know the technique may be 
much lower than those specified. In our study, all of the 18 
students who knew the TSE technique were male. The lack of 
women who knew TSE technique may be attributed to their 
indifference to an examination that they cannot apply in their 
own bodies. In addition, female students may also prefer not 
to learn an examination that concerns the male reproductive 
organs because of social value judgements. Although having a 

Table 3. Analysis of relations between dependent and independent 
variables by double-point correlation (ETA statistic)

Double-point 
correlation 
(ETA statistic)

TSE 
technique 
score

TSE and testicular 
cancer knowledge 
score

ETA ETA

Sex 0.013 0.048

Marital status 0.055 0.012

Cancer in first-degree relative 0.036 0.039

Self-reported knowledge 
of TSE technique 0.046 0.049

Self-reported practice of TSE 0.064 0.018

ETA: European technical approval, TSE: Testicular self-examination

Table 2. Analysis of the relationships between dependent and 
independent variables by t-test in independent groups

T-test in independent groups

TSE technique 
score

TSE and testicular
 cancer knowledge 
score

Mean ± SD* p Mean ± SD* p

Sex
Female 
Male

4.73±1.51 0.712 8.25±1.79 0.175
4.81±1.40 7.88±1.73

Marital status
Single
In relationship 
(engaged/married)

4.79±1.41 0.898 8.08±1.71 0.369
4.75±1.68 7.70±2.15

Cancer in first-degree 
relative
Yes
No

4.63±1.45 0.551 7.86±1.72 0.590
4.81±1.45 8.06±1.76

Self-reported knowledge 
of the TSE technique
Yes, I know
No, I do not know

4.62±1.48 0.304 8.29±1.68 0.239
4.86±1.40 7.94±1.78

Self-reported TSE 
practice**
Yes, I have
No, I have not

4.89±1.46
0.771

8.31±1.51
0.103

4.77±1.38 7.69±1.79

TSE: Testicular self-examination, SD: Standard deviation, *arithmetic mean ± 
standard deviation is presented, **only male students were asked
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family member with cancer is expected to raise an individual’s 
sensitivity and awareness of cancer, the results of our study did 
not support this. Although one-fifth of the students had a first-
degree relative with cancer, there was no relationship between 
family cancer history and dependent variables. This may also be 
explained by the fact that none of the students’ relatives had 
testicular cancer. In another study conducted in İzmir, there 
was no relationship between TSE practice and the presence of 
cancer in the family (16).

Study Limitations

In addition to self-reported knowledge and practice of TSE 
examination technique, we identified students with genuine 
knowledge of TSE by asking about the technique step-by-step in 
detail. We also included both female and male medical students 
in order to evaluate the knowledge of early diagnosis and 
examination of a male reproductive cancer. These two aspects 
distinguish our study from others in the literature. Furthermore, 
due to the fact that the students were from all provinces and 
regions of Turkey, our results may be generalized to all of 
Turkey. While evaluating the results of this study, it is useful to 
consider some limitations. In this study were unable to identify 
any factors that might be associated with TSE knowledge and 
practice. 

Conclusion

Most of the final-year medical students in our study did not 
were not adequately informed about TSE and testicular cancer. 
It is very important that these students, who are going to 
be employed as health professionals in the near future, be 
knowledgeable enough to be able to train their patient groups 
in TSE. Therefore, the medical curriculum should include 
detailed lectures on both testicular cancer and TSE that include 
both practical and theoretical instruction. This training should 
be evaluated thoroughly after implementation to determine 
its effectiveness and reshaped according to the results. In 
addition, we recommend the development of a pre-graduation 
exam that will serve as a reminder of important topics such 
as TSE, which provides early recognition of testicular cancer. 
Conducting similar studies in other medical schools in Turkey 
will be beneficial. 
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