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Abstract

Background: Testicular self-examination (TSE) is one of the most effective ways for the early detection of testicular cancer. The Medical
Association and American Urological Association recommend raising the awareness of TSE and educating the public in this regard for
early diagnosis.

Objectives: The present study aimed to evaluate the effect of the training given to nursing students for testicular cancer and TSE on the
knowledge levels of the students.

Methods: The current single-group pretest-posttest quasi-experimental study was carried out on the students continuing their education
and training in the Faculty of Health Sciences of a university in Turkey within 2018 and 2019 (n=83). No sample selection was made for
the determination of the study subjects (n=56). The research data were collected using a questionnaire. The data were evaluated by
appropriate statistical methods, and a p-value of less than 0.05 was considered statistically significant.

Results: The students participating in the study were within the age range of 20-26 years. In addition, 51.8% of the study subjects were
male. Moreover, 58.9% of the students in the study stated that they did not receive any training for testicular cancer and TSE.
Furthermore, 80.4% of the male students did not perform TSE 43.6% of whom reported that they did not know how to do it. However, the
mean test scores of the participants for testicular cancer and TSE were reported as 12.84 and 15.73 prior to and after the training,
respectively, with a statistically significant difference (P<0.01). Nevertheless, the rate of TSE among the students was previously reported
as 19.6% and increased to 100% after the training.

Conclusion: In this study, it was concluded that the participants, even with an ordinary awareness-raising campaign, could be informed
about testicular cancer and TSE. It is recommended to raise the awareness of society in this regard through well-planned educational

activities.
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1. Background

As one of the most important health problems
with a rising prevalence, testicular cancer is ranked
second after leukemia as a malignancy among males
within the age range of 20-35 years (1). The
incidence of testicular cancer differs according to
countries, races, and socioeconomic classes and
appears to be about twice lower in individuals with a
higher socioeconomic level in comparison to that
reported for those with a lower socioeconomic level
(2, 3). It is stated that there were 5.9 new cases of
testicular cancer in 100,000 men every year within
2012 and 2016, and 0.3% of these cases resulted in
mortality. In the United States, the number of male
patients with testicular cancer was 263,137 in 2016
(4). In Turkey, testicular cancer is the most common
cancer among men within the age range of 15-24
years with a rate of 24.8% (5).

Although it is known that some congenital and
acquired factors are related to the development of
testicular tumors, the cause of testicular cancer is not
fully known. It is reported that the strongest known

relationship is with an undescended testicle
(cryptorchidism), and those with a history of
cryptorchidism are four to six times more likely to
have testicular cancer. In addition, 5-10% of
testicular tumors occur in the normal descended
testicle (6). Patients generally consult a physician for
unilateral painless swelling and mass in the scrotum.
About 10% of patients are asymptomatic and often
noticed post-traumatically or by the patient’s sexual
partner. Although testicular cancer is a type of cancer
spreading quite rapidly, the prognosis of the disease
is good when detected early, and the 5-year life span
in stage I is reported as 99% (7). Therefore, early
diagnosis and treatment are substantially important
in testicular cancer.

Ultrasound, transillumination, and computed
tomography are among the main diagnostic methods
of testicular cancer. It is very important for
individuals to be aware of the importance of early
diagnosis and perform testicular self-examination
(TSE), which is one of the most effective ways for
early detection (8). The TSE is a regular examination
carried out by the individual himself at least once a
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month using both hands; while fixing the testicle
with one hand, the other hand checks the testicles to
find any mass during and after a shower against a
mirror (9, 10). Once performed regularly every
month, TSE helps the individual to recognize his
testicular tissue, thereby providing the early
recognition of any changes with the testicles. The
TSE is easy to learn and apply, safe, economical,
non-invasive, and time-saving and does not need
any special equipment (9, 11).

A body of the literature determined that young
men did not have sufficient knowledge of the
prevalence of testicular cancer and reported that they
almost never performed TSE (6, 12, 13). The
American Medical Association and American
Urological Association also recommend informing
and educating the public about TSE for early
diagnosis, and this recommendation is evidenced by
numerous studies demonstrating the importance of
the clinical-stage in diagnosis (14-16). Therefore, it is
necessary to raise the awareness of the public
regarding testicular cancer and TSE.

This awareness-raising of TSE can be achieved
through several ways, such as film screenings,
written materials, and practical training (17, 18). In
this process, considering that they play an active role
in health assessment, education, counseling, referral,
and screening services for early diagnosis, nurses
have an important contribution to the protection and
development of health in every period of the
individuals’ lives (15, 19).

2. Objectives

With this background in mind, the current study
aimed to evaluate the effectiveness of a training
program given to nursing students on testicular
cancer and TSE.

3. Methods

3.1. Type of study

The present single-group pretest-posttest quasi-
experimental study was carried out on the students
of the Nursing Department in the Faculty of Health
Sciences in a university in Turkey.

3.2. Study population

The population was composed of the junior
nursing students continuing their education and
training in the fall semester of 2018-2019 in the
Faculty of Health Sciences of a university in the
Anatolian region of Turkey (n=83). No sample
selection was made for the determination of the
study subjects, and 56 junior nursing students from
the faculty during the study period (20/10/2018 to
15/12/2018) who met the study criteria and were
willing to participate in the study voluntarily formed
the sample of the study. The inclusion criteria of the

present study were studying in the fall semester of the
2018-2019 academic year, being a junior student in
the Nursing Department of Faculty of Health Sciences,
not having a problem preventing communication,
being a volunteer, and be willing to participate in the
study. Those who were not junior students of the
Nursing Department of Faculty of Health Sciences and
those who do not agree to participate were excluded
from the study. In addition, 67.5% of the whole
population was able to be reached due to the fact that
a certain number of students did not attend the
classes at the time of the study.

3.3. Data collection tools

The research data were collected using a
questionnaire form. This form, developed in line
with previous studies (8, 15, 17-19), consists of
three sections. The first part of the questionnaire
includes 9 items for the determination of the
introductory features of the students. The second
part has 7 items for the determination of the
introductory features of students related to
testicular cancer and TSE. Finally, the third part
consists of a 20-item knowledge test for the
determination of their knowledge levels of testicular
cancer symptoms and TSE, with a total of 36 items.
In the knowledge test for the determination
of students’ testicular cancer symptoms and
knowledge levels of TSE, participants answering
each question correctly were given a score of 1, and
those answering incorrectly were given a score of 0.
The level of knowledge of the participants was
calculated by the sum of these points. A maximum of
20 and minimum of 0 points can be obtained from
the test. The preliminary test of the questionnaire
was conducted among 10 students, and the errors
observed in application, understandability, and data
entry were corrected. The students who pretested
the form and were not present at the faculty during
the course of the study were excluded. The research
data were obtained from the questionnaire filled out
before the training and 1 month after the training by
a total of 56 students divided into two groups of 28
subjects (Figure 1).

The training program for students on testicular
cancer and TSE covers the topics of the importance of
testicles for the life of male individuals, definition of
testicular cancer, its symptoms, early diagnostic
methods, risk factors, protection from testicular
cancer, and technique of performing TSE. The
training was carried out in the form of presentation,
discussion, demonstration, and question and answer.
A testicle model, written material, and PowerPoint
presentation were used during the training lasting for
40-50 min. During the training, 56 students were
divided into two groups of 28 individuals, through
which it was ensured that the study group was better
controlled, their motivation was not impaired, and
the training was carried out more effectively. The
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FLOW CHART OF THE RESEARCH
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(Pretest — before the training course)
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The Training Course on the Testicular Cancer and Testicular Self Examination

J

Re-application of the ATDP Scale at the end of 1 months after the Training Course
on the Testicular Cancer and Testicular Self Examination
(Posttest - after the training course)

Figure 1. Flowchart of the research

same researchers gave the training with the same
educational materials for a similar duration of time.

This study was conducted based on obtaining the
approval of the Ethics Committee of the Faculty of
Health Sciences and in accordance with the rules of
the Helsinki Declaration. The approval of the Ethics
Committee and written permission from the Faculty
of Health Sciences were obtained for the study. The
purpose of the study was explained by interviewing
face-to-face with the students who participated in the
study, and written volunteer approval was obtained
using an informed consent form.

3.4. Statistical analysis

Statistical analysis was performed using SPSS
software (version 22.0). Quantitative variables were
presented as mean and standard deviation.
Moreover, categorical variables were presented as
numbers and percentages. The comparison of the
knowledge test according to before and after the
training score averages was performed using
McNemar’s test. Furthermore, one-way analysis of
variance was used for the comparison of more than
two groups in accordance with the data normality
distribution in comparing the knowledge test mean
scores according to the introductory characteristics
of the students. The dependent sample t-test (paired
sample t-test) was utilized for the comparison of the
mean scores of students before and after the
training. A p-value of less than 0.05 was considered
statistically significant.
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4, Results

The students participating in the study were
within the age range of 20-26 years, 75.0% of whom
were within the age range of 20-22 years. In the
present study, 51.8% of the subjects were male.
Table 1 tabulates certain introductory features of
the students in the study. Table 2 shows that 94.6%
of the students participating in the study heard
about testicular cancer. Moreover, 75.0% of the
subjects received information on testicular cancer,
out of whom 30.9% obtained the information from
the internet, 83.9% heard about TSE, and 58.9%
reported no training for testicular cancer and TSE.
In addition, 80.4% of the male students
participating in the study stated that they did not
perform TSE 43.6% of whom reported that they did
not know how to do it.

The proportion of correct answers given by the
students participating in the study to the 20-item test
of knowledge related to testicular cancer and TSE
increased after the training, compared to that
reported before the training (Table 3). The mean
scores of the knowledge test were 12.84 and 15.73
before and after the training, respectively. The
difference between the mean scores before and after
the training was reported as statistically significant
(P<0.01).

Based on the mean score of the knowledge test
before the training, the students with certain
introductory features, including, an age of 26 years,
male gender, 0 or 1 sibling, no habit of smoking and
drinking alcohol, high school graduate mother,
university graduate father, and staying in the
dormitory, had higher scores. According to the mean

Table 1. Certain introductory features of students in the study
(n=56)

Introductory features n %
20-22 42 75.0
Age (year) 23-25 11 19.6
26 3 5.4
Average age (year) 22.05+0.30
Gender Female 27 48.2
Male 29 51.8
Number of 0-1 15 26.8
siblings (except  2-3 34 60.7
himself) 4-5 7 12.5
. . Yes 15 26.8
Smoking habit No 41 73.2
Alcohol Yes 48 85.7
consumption No 8 14.3
Mother’s <P.rimary school 23 41.0
. Primary school 29 51.8
educational ;
status ngh school 2 3.6
University 2 3.6
) <Primary school 12 21.4
zstlhc‘;isonal Primary school 26 46.4
status High school 11 19.6
University 7 12.6
Place of W?th the family 18 321
residence With flatmates 12 21.4
In dormitory 26 46.5
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Table 2. Certain introductory features of the students (n=56) with respect to testicular cancer and testicular self-examination

Introductory features with respect to testicular cancer and TSE n %

Yes 53 94.6
i ?

Have you heard of testicular cancer? No 3 54

Yes 42 75.0
i P

Have you learned about testicular cancer? No 14 250
TV/Radio 5 11.9

From which sources did you get information Internet 13 30.9

about testicular cancer? (n=42) Books 10 238
Seminars/Meetings 5 11.9
Health professionals 9 21.5
Yes 47 83.9

?

Have you heard of TSE? No 9 161

Have you received training for testicular cancer Yes 23 41.1

and TSE? No 33 58.9
Yes 6 19.6

2% (n=

Do you perform TSE?* (n=29) No 23 80.4
Accepting it as a sin 6 25.7
I do not know how to perform TSE 10 43.6

7% (n=

Why do not you perform TSE?* (n=23) Because I am scared 7 307

Others - -

TSE: Testicular self-examination
* Only male students answered.

score of the knowledge test after the training, it was
determined that the students within the age range of
20-22 years, with male gender, 2 or 3 siblings, no
habit of smoking and drinking alcohol, university
graduate mother and father, and living with the
family at home had higher scores. Table 4 tabulates a

comparison of the mean scores of the students with
respect to testicular cancer and TSE based on the
certain introductory features of the students.

The mean score of the knowledge test before the
training in the students performing TSE was higher
than that reported for the subjects not performing

Table 3. Comparison of knowledge levels of participants regarding testicular cancer and testicular self-examination before and after the

training program for the students (n=56)

Before training After training

Questions concerning testicular cancer and TSE True False True False P-value
n % n % n % n %

In testicular cancer
There is no other diagnostic method other than TSE (F) 39 69.6 17 304 49 875 7 125 0.024"
There is a high chance of regression with early diagnosis and 44 786 12 214 52 929 4 71 0.020°
treatment (T)
Cancerous masses usually settle in the epididymis (T) 38 679 18 321 45 804 11 196 0.163
Wlt.h Ithe sul."glcal removal of one of the testicles, sexual activity in the 40 714 16 286 45 804 11 19.6 0.279
individual disappears (F)
Individuals fail in their sexual life (F) 25 446 31 554 38 679 18 321 <0.007***
The average passage of time between the first time the lesion in the
testicle is noticed by the patient and the definitive treatment is 1 17 304 39 69.6 25 446 31 554 0.073
year (F)
I_ndlv1duals who have a family history of testicular cancer are more 47 839 9 161 52 929 4 71 0.096
likely to have testicular cancer (T)
The most important reason is the undescended testicle (T) 34 60.7 22 393 49 875 7 125 0.002™
It is especially common in male cases under 15 years of age (F) 41 732 15 268 40 714 16 28.6 0.849
TSE
Performing for early diagnostic purposes is important (T) 52 929 4 71 55 982 1 1.8 0.083
Shoul.d be performed in a sitting position once awakened in the 32 571 24 429 44 786 12 214 0,017
morning (F)
Should be performed standing against a mirror (T) 38 679 18 321 47 839 9 161 0.038"
It is more convenient to perform it after a hot bath or shower (T) 34 60.7 22 393 48 857 8 143 <0.001***
Th.ere is no need tg check for any changes or swelling in the testicle 44 786 12 214 47 839 9 164 0444
skin while performing (F)
Each teste should be examined with two hands (T) 36 643 20 357 51 911 5 89 <0.007***
It is performed by pressing the testicle between the middle finger and 9 161 47 839 16 286 40 839 0.109
thumb next to the testicle (F)
It should be exgmmed wheth.er the tesFlclce' has grown, hardened, or 50 893 6 107 53 946 3 54 0322
changed according to the previous examination (T)
It is normal for one testicle to be slightly larger than the other (T) 27 482 29 518 34 60.7 22 393 0.240
The advantages of performing TSE includes its safety (T) 43 768 13 232 53 946 3 54 0.011"
It is enough to routinely be performed by the person himself once 25 446 31 554 34 607 22 393 0.095

every 3 months (F)

TSE: Testicular self-examination; F: False; T: True
McNemar’s test; *P<0.05; ** P<0.01; ***P<0.001
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Table 4. Comparison of the mean scores of testicular cancer and testicular self-examination knowledge levels before and after training
according to introductory features of students (n=56)

Introductory features Before training P-value* After training P-value® P-value™
True False True False
20-22 11.33 8.67 16.00 4.00 0.166
Age (year) 23-25 12.36 7.64 0.548 15.45 4.55 0.943 <0.001
26 12.98 7.02 15.69 4.31 <0.001
Female 12.63 7.37 15.58 4.42 <0.001
Gender Male 1288 712 0.746 15.72 428 LR <0.001
Number of 0-1 13.13 6.87 15.20 4.80 <0.001
siblings 2-3 12.94 7.06 0.262 15.94 4.06 0.620 <0.001
4-5 11.14 8.86 15.29 4.71 0.140
. . Yes 12.60 7.40 14.73 5.27 <0.001
UL ELELL No 12.83 7.17 0.790 16.00 4.00 0.112 0.042
Alcohol Yes 11.71 8.29 14.86 5.14 <0.01
consumption No 12.90 7.10 0.308 15.90 4.10 0.318 0.177
Mother’s <Primary school 12.00 8.00 15.57 4.43 <0.001
educational Primary school 13.24 6.76 0288 15.66 4.34 0.912 <0.001
status High school 15.00 5.00 15.50 4.50 0.500
University 12.50 7.50 17.00 3.00 0.500
Father's <Primary school 12.86 7.14 14.86 5.14 0.188
educational Primary school 12.62 7.38 0.954 15.46 4.54 0.686 <0.001
status High school 12.64 7.36 16.09 391 0.039
University 13.17 6.83 16.17 3.83 0.020
With family at home 12.78 7.22 16.39 3.61 <0.001
Place of residence  With flatmates 12.25 7.75 0.754 15.75 4.25 0.292 0.013
In dormitory 13.00 7.00 15.12 4.88 0.011

TSE. Furthermore, the mean score of the knowledge
test after the training among the students performing
TSE was observed to be higher. The in-group
difference between the mean scores of the knowledge
test before and after the training in the students
performing TSE was observed to be 0.032. However,
the rate of the students performing TSE was reported
as 19.6% before the training that increased to 100%
after the training.

5. Discussion

In this study evaluating the training program
given to nursing students on testicular cancer and
TSE, the average age of the students participating in
the study was 22.05+0.30 years. It was observed that
the rate of the students not smoking but drinking
alcohol was high, and the educational status of the
parents of the majority of the students was poor
(primary school graduates). In a study carried out by
Pour and Cam, the average age of the students
participating in the study was 21.78+1.65 years, and
it was determined that smoking and alcohol
consumption was as high as 50%. Regarding the
educational levels of the parents, it was observed that
the ratio of parents with primary school level of
education was higher (20). When studies evaluating
the level of knowledge of individuals on testicular
cancer and TSE were examined, it was observed that
there were introductory features similar to those
reported for the present study (17, 21).

In the current study, the vast majority of students
stated that they heard about testicular cancer and
TSE (94.6% and 83.9%, respectively). In another
study conducted by Rudberg et al. on university

IranRed CrescentMed].2021;23(1):e246.

students in Sweden, it was reported that the rates of
knowledge of testicular cancer and TSE were 11.3%
and 5.6% respectively. Pour and Cam, in their studies
performed on 65 male students, reported that the
rates of knowledge of testicular cancer and TSE were
80.4% and 72.4%, respectively. In a study carried out
by Kennett et al. in the UK, the rates of knowledge of
testicular cancer and TSE were reported as 75.8%
and 79.9%, respectively (20-22). The fact that the
rates of hearing about testicular cancer and TSE in
the present study are higher than those reported in
previous studies suggests that this finding was due to
the selection of the participants from a health
department.

In this study, it was concluded that two-thirds of
the students received information about testicular
cancer; however, more than half of them did not
receive any training for testicular cancer and TSE. It
has been determined that the internet was the main
source of information. In a study conducted by
Atuhaire et al, the participants stated that the
sources they learned about TSE were health
workers/hospitals by 15.8% and friends/peers by
12.1% (23). In another study performed by Rudberg
et al. on 727 students in Sweden, 11.3% and 5.6% of
the population were determined to receive previous
education about testicular cancer and TSE,
respectively. In addition, the main source of
information was reported to be the media (21).

Both in the current study and the literature
regarding testicular cancer, which is the most
common malignant tumor among males within the
age range of 15-35 years, it was suggested that
individuals did not receive sufficient and necessary
information for early diagnosis, indicating that the
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aim of early diagnosis cannot be adequately achieved.
High social media or internet ratio as a source of
information makes it much more important to
include educational information on testicular cancer
and TSE in the media or public service ads to enable
individuals to have access to reliable information.

In the present study, the majority of the male
students reported that the primary reason why they
did not perform TSE among other reasons was that
they did not know how to do it. In a study conducted
by Peltzer and Pengpid on 2,061 male undergraduate
university students from five universities in five
countries in Asia and Europe, 82.4% of the students
did not know how to perform TSE. It was also
observed that approximately 80% of the subjects in
Bangladesh and Singapore and 87.8% of the
participants in Madagascar did not know how to
perform TSE (24).

In a study carried out by Kennett et al,
approximately 60% of the study subjects reported
that they did not perform TSE, and as a reason they
stated that they did not know what symptoms they
should check for in the testes (22). In another study
conducted by Atuhaire et al., the rate of participants
not performing TSE was reported as 76.4% and the
reason was stated as a lack of information on TSE
(23). Both in the literature (6, 16, 21-24) and the
present study, the reason that students do not know
how to perform TSE is the most thought-provoking
result for TSE; nevertheless, TSE application could
easily be taught with simple education.

In this study, the participants were trained for
testicular cancer and TSE, and it was observed that
there was a statistically significant increase in their
level of knowledge of the subject-matter after the
training (P<0.01). In the aforementioned studies
similar to the current study but evaluating the
frequency of performing TSE instead of the level of
knowledge, the results are observed to be similar to
those of the present study. In a study performed by
McCullagh et al. in England, a training program was
maintained through a conference, increasing the
frequency of performing TSE from 58.4% to 68.3%.
Furthermore, in a study carried out by Steadman et
al. in England, practical training was used as a
method, increasing the frequency of performing TSE
from 40.0% to 65.0% (17, 18). In the present study,
the correct response rates and mean scores of the
knowledge test before the training increased after the
training, and the increase was significant in the group
comparison (P=0.032), revealing the effectiveness of
the training in testicular cancer and TSE.

6. Conclusion

In conclusion, a significant increase in the average
scores of the knowledge test before the training for
testicular cancer and TSE among the students can
easily be achieved even with a standard awareness-

raising campaign. Therefore, it is safe to state that
well-planned educational activities can be beneficial
for raising the awareness of society in this regard.
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