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Abstract
Background

Testicular cancer (TC) accounts for around one percent of all cancers in men. Early detection is of utmost importance for recovery and
survivorship. Testicular self-examination (TSE) has been shown to be effective in preventing late-stage TC diagnosis. However, there is a lack
of knowledge and awareness of both TC and TSE in men. Increasing such awareness may contribute towards earlier TC detection and positive
outcomes. This study aims to assess the level of knowledge of a representative sample of the Maltese male population on TC and TSE. It also
explores men’s willingness to learn about and perform TSE as well as their suggested approaches for TC and TSE information provision.

Methods

A telephone interview approach was chosen using an interview schedule, developed based on established literature. Data were collected from a
random sample of 400 male respondents aged 16 years or over and strati�ed according to all ages and districts of Malta.

Results

The �ndings of this study indicate that Maltese males lack knowledge on TC and how to carry out TSE. Only 36.9% respondents had
knowledge on how to perform TSE and 33.9% had practised TSE at least once in their lives. Higher educated, higher income and younger
respondents scored better. This study also found that only 9.6% of respondents were informed by a doctor about TSE, indicating a notable gap
in information provision. However, 87.3% of respondents knew that TC can be treated if identi�ed at an early stage and 90.2% of males were
ready to perform TSE on a regular basis if informed how to perform it. The majority of participants believed that increasing awareness of TC
and TSE is important.

Conclusions

Knowledge on TC and TSE is low in Malta. Health education campaigns are needed to inform the general population about the risks of TC and
how to perform TSE. Such campaigns could improve early detection and hence a decrease in the number of advanced TC cases. The �ndings
of this study are being used by the Ministry for Health and the Marigold Foundation to launch campaigns to raise awareness about TC and
TSE.

Background
Testicular cancer (TC) is the most common cancer to affect young males with disease incidence peaking between 15 and 40 years of age [1,
2]. TC accounts for around 1% -1.5% of all male cancers around the world [3-5]. Incidence rates of TC are rising in most Caucasian and
European ancestry populations within the developed world, where it is the most commonly diagnosed malignancy in young men [6-8]. About 3-
10 new cases of TC per 100,000 males/per year are diagnosed in Western societies with potential growth of 25% by 2025 in Europe [5]. TC
incidence rate is also twice as high in higher socioeconomic groups compared with lower socioeconomic groups [9]. Le Cornet et al. [5] project
that the vast majority of European countries will see an increasing burden over the next two decades. They estimate there will be 23,000 new
cases of TC annually in Europe by 2025, a rise of 24% from 2005. Northern Europe is the highest TC incidence area, with the highest rates
observed in northern European countries including Norway and Denmark [10]. Presently, the average incidence of TC in Malta over the past 5
years was of about 18 testicular cancer cases per year [11]. The highest incidence was for 25 to 49 year old Maltese males (0.63%) of the 90
total cases for the �ve years. As in other countries, the incidence of TC is increasing in Malta with an increase of about 0.5% when comparing
incidence of 2014 with the average incidence for years 2015 to 2018.

Treatment of TC, which often includes orchiectomy, radiotherapy and chemotherapy, has become extremely successful [3, 12] and TC is now
curable in many cases especially if detected at an early stage. Males who �nd a lump in its early stages frequently have a 5-year net survival
rate of between 95-97% [13-15] and a 10-year survival rate as high as 98.2% [16]. However, delay in TC diagnosis is a major challenge for
successful treatment and those presenting at a later stage of the disease have poorer prognosis [17]. It has been reported that men usually
delay seeking treatment for TC for an average of 16 weeks after symptoms develop [18]. Studies suggest that reasons for delay in seeking help
among men include lack of knowledge of TC symptoms (e.g. testicular lump, scrotal swelling), lack of perceived symptom severity, lack of
perceived susceptibility to serious illness and fear of cancer and death [17, 19-24]. It is therefore important to examine what might encourage
men to adopt health seeking behaviours.

Regular testicular self-examination (TSE) has been recommended as a means of early detection of TC [25]. It can be used by at-risk males to
regularly and systematically examine their testicles and ensure early detection of TC. TSE is a simple technique that is easy to teach and learn
through health interventions [26-32]. However, males in the general population have poor awareness of TSE and how it is done [23, 29, 33, 34]
and do not regularly perform self-examinations [23]. In addition to lack of knowledge of TSE, reasons for not performing TSE may include lack
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of understanding of the severity of TC, lack of belief about the effectiveness of TSE [35] or perceived lack of time to perform the examination
[37, 38]. Increasing men’s awareness and knowledge of both TC and TSE may contribute towards increased rates of TSE, earlier TC detection
and better survival rates.

This study aims to assess the level of knowledge of a representative sample of the Maltese male population on TC and TSE in an effort to
provide insight into the need for public education on TC and TSE. It also explores their willingness to learn about and perform TSE as well as
men’s suggested approaches for TC and TSE information provision. In addition, the study explored the association between various
demographic factors and knowledge and practice of TSE by testing the following hypotheses:

Hypothesis 1: There is an association between level of education and knowledge of TSE.

Hypothesis 2: There is an association between place of residence and knowledge on TSE.

Hypothesis 3: There is an association between knowledge of TSE and practice of TSE.

Hypothesis 4: There is an association between age and knowledge of TSE.

Hypothesis 5: There is an association between knowledge of TSE and prior history of TC in the family.

Hypothesis 6: There is an association between practice of TSE and prior history of TC in the family.

Methods

Study design
The project adopted a cross-sectional design where a survey was administered by telephone to potential participants. A cross-sectional
approach was deemed suitable because wide variety of ages can be studied in a short period of time [39]. A telephone survey was chosen
instead of postal questionnaires or face-to-face questionnaires as the anonymity might increase response rates and data can be collected
more rapidly and cost-effectively [40]. This was deemed important as it is known that men tend to not want to participate in health studies [41].
The advantages of a telephone survey over other survey modes is that it provides the opportunity for “continuous quality control over the entire
data collection process” [40].

Setting
The study was carried out in Malta between August 2019 and September 2019. Data collection was carried out at Sir Anthony Mamo Oncology
Centre at the O�ces of the Cancer Care Pathways Directorate.

Participants
A survey was conducted among 400 men residing in the Maltese Islands. This survey was directed only towards men who were 16 years of
age and older. Hence, the target population was the �nite population of men residing in the Maltese islands. The female Maltese population
was not included in this survey. One way to ensure that the questionnaire is effective is by considering and sticking to the purpose of the
research, that is information gathered from male respondents. On contacting the participant, the researcher conducting the phone calls
requested the participation of a male respondent.

Data collection
Participants were recruited by telephone, by three trained research assistants (EF, RF, AAF). Potential participants were provided with
information about the study, including aims, time commitment and con�dentiality. For those participants who a�rmed they were willing to
take part, verbal informed consent was obtained where the researcher used a paper consent and recorded whether the participant gave consent
[42]. Verbal consent is common practice when conducting survey interviews or interventions by telephone [42] and was chosen because it
facilitates comprehension of study objectives and questionnaire items, and reduces the unnecessary burden entailed in a written consent form
[43].

Data entry was carried out through the use of computer-assisted technology through an online study tool (the SurveyMonkey program).

Variables
Modifying factors include socio-demographic and health status variables, and structural variables such as knowledge of testicular
examination frequency and knowledge of the disease.

Bias
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In order to reduce bias, a random selection of contact numbers was computer generated in an effort to address potential sources of bias.

Study size and sampling technique
The level of con�dence was chosen and hence a sample of 400 men residing in the Maltese islands was chosen from this population. In order
to ensure that the study sample was nationally representative of the Maltese male population and to decrease the margin of error in the
estimation, men were selected by a strati�ed random sampling technique, employed by strata i.e. district (geographical distribution) and age.

The target population was estimated to be 214,000 men between the ages of 16 and over [44]. A sample size of 400 men was determined
using a 95% con�dence level and a 5% con�dence interval. Forty-�ve men refused to participate in this study (due to two reported personal
reasons, i.e. lack of time due to work and family; fearful to speak about the topic under investigation). All 45 men were free to provide their own
reason for non-participation. Content analysis of open-ended comments on reasons for refusal was employed, and later categorised and
classi�ed as being one of the above two reasons. Reason for refusal by male respondents was similar to other studies which focused on
awareness of TC and TSE [32, 37, 45–47]. Due to the men’s refused participation, 445 men were eventually contacted in order to reach the
necessary quota for each strata (with 90% response rate). All replacements were carried out in a way so as not to lose any of the sample
representativeness of the population. Hence, replacements were selected with the same demographics of the non-respondent.

Measures
The questionnaire was developed using international journals that focused on similar research [32, 37, 45–47]. These scales were used after
securing written permission from the authors and were translated and adapted into the Maltese language and tested for validity in a pilot study
involving 15 Maltese men. The interview guide was developed for this study [Additional File 1].

The 18-item questionnaire was composed of two sections. The �rst section focused on information concerning the knowledge and awareness
on TC and TSE whilst the second section focused on demographic information such as age, location and social status. The latter was used to
create relationships between the questions asked in the �rst section. The �rst 3 items were asked to check if the participant had knowledge on
how to perform the TSE. Another 3 questions were asked to test the participants’ knowledge on the frequency of the TSE, the age group with
the highest incidences and the TC symptoms. Further to this, the respondents were asked 2 more questions on whether they thought that TC
could be cured and if they are willing to perform TSE to detect TC earlier. In addition, they were also asked if they think that giving information
on TC to the public is important and the best interventions to do so. Another 2 items concerned personal information where the respondent
was asked whether they or their family had any prior problems related to testicles. Finally, the participant was asked 6 items related to age,
residing district, education, employment, marital status and family income. Moreover, open-ended questions were asked when it was believed
to be important that men could provide further detail, for example, when the participant was asked what the main reasons for not performing
TSE were.

Statistical methods
Data were downloaded from the online survey platform by the primary investigators (VM, DM). Minor formatting adjustments were made to the
raw aggregate data in Microsoft Excel, and then the data were exported into the Statistical Package for the Social Sciences (SPSS). This
method of handling data signi�cantly decreased human error in the data entry process. This procedure of data storage and handling was
secure, ensuring con�dentiality of information provided by participants.

Summary statistics were calculated using statistical software package - SPSS® version 21.0 under direct instruction and guidance of an
expert statistician (VM). More in-depth analysis was also carried out such as testing hypothesis, correlation and comparison.

The reason for dividing the participants into several age groups was so that there would be a wider knowledge of how much different age
groups are aware and have knowledge on TC and TSE. This was also used to distinguish between age groups and places of residence.

Descriptive and inferential statistics, such as percentages, frequencies, means, standard deviations and con�dence intervals, were used to
present the basic statistics in relation to the demographics, knowledge, beliefs and attitude variables. Chi-square tests were performed to
determine signi�cant associations between one categorical variable and another categorical variable to investigate the associations of health
beliefs, attitudes, knowledge and socio-demographic factors with testicular self-examination.

Results

Participants
The survey was completed by 400 males. Most of the participants came from the Northern Harbour with a value of 28%. The age group with
the most respondents in our survey was that of the ages 66 and over with a value of 20.7%, whilst the age group with the lowest respondents
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in our survey was that of the ages between 16 and 25 with a total value of 10.7%.

Most participants reported not having problems related to their testicles (93.62%) and 87.59% reported no family history of TC.

Explanatory Data Analysis

Knowledge of TC
Respondents were asked about their knowledge of possible signs and symptoms of TC. The study revealed that 72% answered correctly when
asked whether a difference between the testicles or the presence of a lump or swelling is a symptom of TC. On the other hand, 6.6% answered
incorrectly that coughing bouts at night is a symptom of TC. Only 20.9% thought that aching in the lower back can be a related symptom of TC
(when in fact it could be), whilst only 27.3% thought that build-up of �uid or a feeling of heaviness or sensitivity in the scrotum is a symptom
of TC (when in fact it is). Moreover, 40% incorrectly thought that pain on passing urine is another symptom of this cancer.

Participants were also asked about their perception of TC curability. The majority (87.3%) believed that if TC is treated at an early stage, it can
be cured. However, approximately 10% were unsure and 2.3% thought TC cannot be cured. The majority of participants (90.21%) were ready to
perform TSE on a regular basis to help detect early signs of TC.

Knowledge of the relationship between age and incidence of testicular cancer was variable. Only 16.6% of the respondents answered correctly
that the age group with the highest tendency of TC is the age group between 15 and 44 years. Approximately half of the study participants
(49.8%) incorrectly assumed that there was no particular age when incidence of TC is higher.

Knowledge And Practice Of TSE
The results show that only 36.9% of men in the current study had knowledge on how to perform a TSE and only 9.63% have been shown by a
doctor how to perform the examination. When asked, how often they think TSE should be performed, less than half of the sample (40.9%)
correctly answered that a TSE should be done once a month while 38.9% thought that practicing a self-examination once a year was su�cient.
The remainder believed that TSE should be performed weekly (11.1%) or daily (9.1%).

More than half of the participants (66.1%) had never practiced TSE whilst only 33.9% had practiced TSE at least once in their lives. The main
reason why most males never practised TSE was due to not knowing how to do a self-examination (86.2%). This was followed by no desire to
do practise TSE (12.1%), fear of detecting something wrong (6.6%), fear the procedure could be painful or damaging (2.1%), feelings of
embarrassment to perform the self-examination (2.1%) and perception that their risk of TC is small (1.7%).

The study also explored whether knowledge of TSE varies according to participants’ age, education, employment status and income level.

The results showed that younger people were more aware of how to do a TSE, compared to older people (Fig. 1).

Individuals with a higher level of education were also more aware of how to do a TSE, when compared to individuals with a lower level of
education (Fig. 2).

Employed people and students were more aware of how to do a TSE, compared to unemployed individuals and pensioners (Fig. 3).

Finally, individuals with a higher income were more aware of how to do a TSE, compared to individuals with a lower income (Fig. 4).

Perceived views on the need for a public health information campaign

Findings also revealed that 97.7% of the respondents deemed the need for public information on TC as important. A media campaign was
suggested by 32.5% of respondents, whilst 12.7% claimed that a radio campaign would be an effective intervention. A social media campaign
was proposed by 27.9%. Printed information in pamphlets and in newspapers/magazines was believed to be an effective way to raise
awareness of TC (17.2% and 9.8% respectively).

Hypothesis Testing
Hypothesis 1: There is an association between level of education and knowledge of TSE.
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A chi-square showed that the association between level of education and knowledge of TSE was signi�cant x2 (6, n = 436) = 46.259, p < 0.001.
This shows that knowledge of TSE is positively associated with higher level of education, therefore the null hypothesis was rejected.

Hypothesis 2: There is an association between place of residence and knowledge on TSE

A chi-square showed that the association between place of residence and knowledge of TSE was not signi�cant x2 (5, n = 439) = 3.312, p = 
0.652. There is not enough evidence to reject the null hypothesis, meaning that knowledge on TSE is not associated to the place of residence
of the respondent.

Hypothesis 3: There is an association between knowledge of TSE and practice of TSE

A chi-square showed that the association between knowledge of TSE and practice of TSE was signi�cant x2 (5, n = 439) = 345.70, p < 0.001.
This shows that higher level of TSE knowledge is associated with a higher chance of performing TSE, hence the null hypothesis was rejected.

Table 1 shows the results from a chi-square test for the different TSE behaviours. The chi-square test showed only one signi�cant relationship
and this is between not knowing how to perform a TSE and knowledge of TSE. The remainder of measured behaviors were not associated with
knowledge of TSE.

Table 1
Chi-square results for TSE behaviours

  Testicular Self-Examination Behaviour

  Fearful of
detecting
something

Embarrassing to
do the self-
examination

The risk of
testicular
cancer is small

Cannot be bothered
to do the self-
examination

Fear that the
procedure is painful
or damaging

Does not know how
to do a self-
examination

Pearson
Chi-
Square
Test

3.802 0.448 0.621 2.044 3.558 325.043

P-value 0.051 0.503 0.431 0.153 0.059 0.000

Hypothesis 4: There is an association between age and knowledge of TSE

A chi-square showed that the association between age and knowledge of TSE was signi�cant x2 (5, n = 439) = 23.837, p < 0.001. This shows
that knowledge of TSE is associated with the age of the respondent, therefore the null hypothesis was rejected.

Hypothesis 5: There is an association between knowledge of TSE and prior history of TC in the family.

A chi-square showed that the association between knowledge of TSE and prior history of TC in the family was signi�cant x2 (6, n = 435) = 
6.518, p = 0.038. This shows that not having prior history of TC in the family is associated with higher lack of knowledge. Therefore, the null
hypothesis was rejected.

Hypothesis 6: There is an association between practice of TSE and prior history of TC in the family.

A chi-square showed that the association between practice of TSE and prior history of TC in the family was signi�cant x2 (6, n = 435) = 8.435,
p = 0.015. This shows that not having prior history of TC in the family is associated with higher lack of TSE practices. Therefore, the null
hypothesis was rejected.

Discussion
This study assessed the level of knowledge of a representative sample of the Maltese male population on TC and TSE, and the association
between various demographic factors and knowledge and practice of TSE. The study also explored men’s willingness to learn about and
perform TSE as well as their suggestions for how such information can be provided.

The majority of participants were aware that swelling or a lump is a symptom of TC but knowledge of other TC symptoms was variable. In
addition, knowledge of the relationship between age and incidence of TC was variable. Most of the participants believed that TC can be cured.

When asked about TSE, most participants were ready to perform it on a regular basis, although less than half knew that TSE should be
performed once a month. More than half of the respondents had never performed TSE and the main reason for this was due to lack of
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knowledge about how to do a self-examination. This is not surprising as a very small number of participants (approx. 10%) have been shown
by a doctor how to perform TSE.

The results also show that people in employment, students and those with higher income have better knowledge of TSE. There were signi�cant
associations between knowledge of TSE higher level of education, younger age and history of TC in the family. There were also signi�cant
associations between practice of TSE and knowledge of TSE and history of TC in the family.

Finally, almost all of the respondents deemed the need for public information on TC as important, with the majority of these suggesting the use
of a media or social media campaign.

The variable knowledge of TC symptoms in the current sample is not surprising, as lack of knowledge of TC symptoms among men in the
general population has been highlighted before [23, 32, 37]. However, the fact that most participants correctly identi�ed that difference between
testicles like presence of lump or swelling in one testicle as a sign of potential TC shows that men are aware of an important TC symptom and
suggests the need for more education about other symptoms of TC. Moore and Topping [24] reported similar results with 74% of participants
correctly indicating that lumps were associated with TC. Similarly to previous research, the men in this study correctly answered that if TC is
treated at an early stage it can be cured [48].

This study found an association between knowledge of TSE and actual performance of TSE, which is consistent with previous research [22,
37]. The majority of men in this study were willing to perform TSE on a regular basis but more than half had never done it before and reported
lack of knowledge on how to do TSE. These results are consistent with previous literature, which shows low knowledge of TSE amongst males
[23, 35, 37, 48–52]. The fact that approximately 10% of the men in the current study were shown by a doctor how to perform TSE indicates a
serious gap in a potential source of education on TSE. This has also been identi�ed in other studies [33, 37, 53, 54]. One reason for this could
be that TC awareness training is not promoted during Medical, Nursing, or health visitors training who all can play a key role in this regard [53,
55–57]. Brenner et al. [54] also reported that fewer than half of the pediatric residents educate patients on TSE since they believe it can cause
excess anxiety. Increased TSE awareness training for physicians, nurses, GPs and public health o�cers has been shown to decrease delay in
the diagnosis of TC and improve disease-free survival [17, 52, 56, 58]. This is important because physician recommendation on TSE practice
has been found to have striking success, with men who reported a physician recommendation for TSE having at least six times higher odds of
performing regular TSE compared with those who reported no such recommendation [59].

The current study found that younger people (16–45 years old), and those with higher level of education and income have better knowledge of
TSE. The fact that younger people within the risk age of 16–45 years old have better knowledge of how to carry out a TSE is encouraging.
However, this still indicates that a substantial number of respondents within the risk age bracket are still uninformed about TSE. Similar
�ndings in relation to age, education and income have been reported before [17, 23, 48, 60, 61].

Finally, it was revealed that almost all of the respondents deemed the need for public information on TC and TSE as important. Other studies
also found such high interest of respondents in accessing information and to perform TSE on a regular basis [14, 22, 24, 62]. These �ndings
suggest that males within the risk age bracket may be open to receiving information and at least contemplate performing TSE regularly.
Consequently, a campaign or educational interventions targeted at this age group may deliver positive results.

Existing controversy about the effectiveness of TSE awareness programs needs to be mentioned [63–65] although most studies have
exhibited positive changes [23, 29, 50, 59, 66]. Promotion of TSE and public education should remain important initiatives [45, 67, 68].

With reference to the type of ideal approaches for educational campaigns, the majority of participants in the current study suggested either a
media or social media campaign. The �nding related to social media is congruent with previous research [34, 48, 56]. Online education can
include slide shows as available at Teens Health [69]. Individualized, tailored messages rather than group sessions have been suggested [22].
Educational brochures have been shown to lead to more positive beliefs about practical and health consequences and more positive TSE
attitude and intention [26]. Cox et al.’s [70] multimedia approach to TSE training and reminding system, cuing and active modeling can present
a comprehensive approach to increasing TSE regular performance among at-risk males. Mechanisms to remind males to perform TSE may
potentially produce positive, sustainable health behavior choices [22].

Healthcare professionals are in an excellent position to deliver education interventions. Young men attending healthcare institutions can be
given health education on TSE, perhaps accompanied by a patient lea�et. Such teaching could be incorporated into routine outpatient and
inpatient interactions with high risk clients [37, 51]. In USA, males beginning at the age of 15 years are ideally provided with the knowledge to
practice TSE by physicians or nurses [51, 60, 71]. Cancer registries and support groups in the United Kingdom also recommend that young men
should be provided with information on basic awareness of TC and when to seek medical advice [48, 51].

Reference has likewise been made to the importance of raising awareness of both TC and TSE screening using early educational interactive
sessions as a subject integrated within school subjects for boys and young men who are at highest risk [23, 35, 60, 72]. Teachers in schools
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could organize seminars and conferences to inform students on the importance and practice of TSE [72]. Policy makers should consider the
introduction of TSE education sessions in secondary school curricula [51, 73]. Screening clinics at sports clubs and gymnasiums can also
offer an opportunity to increase awareness of TC and TSE [74].

Implications For Practice
The results from the current study have a number of implications and recommendations for public health practice:

1. Creating effective National Public Awareness Campaigns, interactive social media and internet tools to educate young people who are
most at risk.

2. Develop audiovisuals and pamphlets as supportive materials.
3. More training for healthcare professionals, including physicians, GPs and nurses to realize their important role in educating young people

on TC and to encourage performance of TSE.
4. Developing TC and TSE awareness educational programs as part of School Health curricula that includes health belief scale assessment

to do TSE following information provision. This could be done by trained school nurses, teachers or physical education instructors.
5. Fitness centers and gyms could be other potential educational centres.
�. Pre-post testing of all educational campaigns initiatives implemented should be a routine procedure to ensure that the audit cycle process

is closed.
7. It is recommended that future studies include studies to identify GPs and health centers physicians’ awareness of how to do TSE and if

they are educating young persons.
�. Studies speci�cally targeting populations for at-risk age bracket of 16–45 years will provide a more focused target population.

Conclusion
This study had a substantial number of male respondents (n = 400) strati�ed according to the districts of Malta and to all age brackets. The
study assessed the level of knowledge and awareness of TC and TSE as well as the practice of TSE in the male population of Malta. The
results are consistent with previous evidence that males generally lack information about TC and TSE. Knowledge of TSE is associated with
younger age, higher level of education and high income. However, it is not affected by the district of residence of the respondent. The study
found a positive association between knowledge of TSE and practice of TSE. The majority of respondents were willing to learn how to perform
TSE. Participants were supportive of an education campaign and the study suggests that there is a need for a National Awareness Campaign
within the Maltese islands to raise awareness regarding TC and TSE. The �ndings of this study are being utilized by the Ministry for Health of
Malta and the Marigold Foundation to launch National Public Campaigns to raise awareness about TC and TSE.
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