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Aims Premarital screening is a procedure to assess health status before entering the marital stage. In
Indonesia, this examination has not been fully optimized for controlling catastrophic diseases, including
genetic diseases. This study aimed to determine the relationship between knowledge, attitudes, and
behavior toward premarital genetic screening in non-medical and health students.

Instruments & Methods This cross-sectional descriptive study was conducted on 400 non-healthcare
students from the southern region of Central Java, who were selected using a simple random sampling
method. The knowledge, attitudes, and behaviors toward premarital genetic screening were measured
using questionnaires. The chi-square test was used to look for relationships between variables.

Findings The knowledge level in 55.5% of respondents was sufficient, in 42.5% was poor; and in 2%
was good. Most respondents (57.3%) had a positive attitude. The majority of the respondents exhibited a
positive attitude toward all indicators, except for actively seeking information. 355 respondents (88.75%)
displayed positive behavior toward premarital genetic screening, while the 45 respondents (11.25%)
exhibited negative behavior. There was no significant relationship between knowledge with attitude and
behavior (p>0.05), but a significant relationship was observed between attitude and behavior (p=0.021).
Conclusion There is no relationship between knowledge and attitude. However, the study found a
relationship between attitudes and behaviors toward premarital and genetic screening in non-health
students.

Keywords Premarital Examinations; Screening; Genetic Screening; Medicine; Medical Student
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Introduction

In Indonesia, health concerns are not limited to
infectious or communicable diseases but also include
non-infectious diseases like genetic, geriatric, and
occupational diseases or trauma. To address these
issues, the government has implemented several
health initiatives aimed at improving facilities and
infrastructure, enhancing healthcare accessibility at
peripheral levels, and promoting the equalization
and empowerment of health human resources [l
Vaccines and widespread immunization efforts can
prevent some infectious diseases. Although the
government has focused on promotive, preventive,
and educational efforts for non-communicable
diseases, implementing these measures has not been
optimal. This is evident in the government's failure to
meet targets such as reducing maternal and infant
mortality rates, decreasing stunting, and alleviating
the financial burden of catastrophic infections on the
healthcare system [21.

Couples in Indonesia must undergo premarital health
screenings or check-ups before getting married to
assess the health of both individuals B
Unfortunately, premarital health screenings only
focus on basic health determinants such as
hemoglobin levels, tetanus vaccination, and vital
signs. These check-ups have not been effectively
utilized for more comprehensive purposes, such as
preventing catastrophic diseases. In fact, according to
national health system reports, the most common
catastrophic conditions are heart disease, cancer,
stroke, thalassemia, and hemophilia, which can incur
high costs. Genetic diseases like thalassemia and
hemophilia, in particular, could be prevented through
targeted screening, such as premarital genetic
screening 41,

Premarital screening involves a series of tests
conducted on couples who are planning to get
married. The purpose of these tests is to identify any
genetic, infectious, or blood-borne diseases that
could pose a risk of transmission to their offspring.
This measure is taken to prevent the risk of
transmitting any diseases from the parents to their
children 5. The incidence of hereditary diseases,
such as sickle cell anemia and thalassemia, as well as
infectious diseases like hepatitis B, hepatitis C, and
HIV/AIDS, has been reduced by premarital screening
(6], Mediterranean countries can suppress the birth of
Talasemia up to zero [7l. Carriers of other recessive
genetic diseases, such as Phenylketonuria and Cystic
Fibrosis, can be detected during premarital screening
with appropriate methods. Premarital screening can
generally include examination of children and
adolescents and premarital examinations [8l.
Effective  premarital and genetic screening
implementation requires education on the purpose,
procedures, interpretation of results, and follow-up
of test results. Countries such as Saudi Arabia have
experienced a significant decrease in the number of

Health Education and Health Promotion

high-risk marriages after six years of implementing
the effective premarital program. This may lead to a
substantial reduction in the genetic disease burden in
the country over the next few decades [°l. They
reported that knowledge of genetics and the
prevention of genetic diseases was essential for
achieving the desired outcomes of these screenings [*
10], Studies indicated that the decision of couples,
after receiving their premarital screening results and
counseling, is influenced by their knowledge and
perceptions of the screening program as well as the
consequences of related diseases. Thus, higher levels
of knowledge are associated with a lower probability
of engaging in high-risk marriages [111.

There is a lack of awareness regarding premarital
screening among the general public in Indonesia,
partly due to insufficient information provided
during college education. Even among healthcare
professionals, knowledge, attitudes, and behaviors
related to premarital screening are still limited, as
evidenced by the data. Although healthcare
professionals have a slight advantage in terms of
knowledge, their utilization of this knowledge for
screening purposes is relatively low compared to
other developed countries [12],

Non-healthcare professionals represent a significant
portion of the population who will be impacted by the
implementation of premarital and genetic screening.
Nonetheless, data are scarce on the readiness of this
group for the adoption of premarital screening,
especially genetic disease screening, in Indonesia.
This study aimed to collect information on the
knowledge, attitudes, and behaviors of non-
healthcare professionals concerning the
implementation of premarital screening in Indonesia.
The insights gained from this study could aid policy-
makers in developing evidence-based policies.

Instruments and Methods

The research is a cross-sectional descriptive study
that was conducted on non-healthcare students from
the southern region of Central Java as participants.
The Slovin formula was used to determine an
appropriate research subject sample size. In this case,
400 subjects were selected from a student population
of 59,844 using simple random sampling and in
proportion to the size of the universities they
attended. The recruitment process took place over a
period of four weeks, between December 2020 and
January 2021, from a total of 15 universities.

One of the study variables was knowledge of
premarital screening, which was measured using a
15-question questionnaire on genetics, mode of
inheritance, and screening. The correct answer to 76-
100% of the questions was considered as good
knowledge, the correct answer to 56-75% of the
questions was considered as sufficient knowledge,
and the correct answer to less than 55% of the
questions was considered as poor knowledge.
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The attitude of the respondents were assessed using
a 12-question questionnaire that was divided into
positive and negative attitudes. If the mean score of
the questionnaire was higher than the average, the
attitude was classified as positive, and if the mean
score was lower than the average, it was classified as
negative. The questionnaire included 7 statements
related to the respondent's tendency to engage in
premarital screening. The behavior of the
respondents was judged based on their willingness to
support and actively participate in premarital
screening efforts, with responses classified as good or
bad. All questionnaires were tested for validity and
reliability. The questionnaires were distributed to
participants in online form using the Google Form
application as part of the research process. The
researchers and enumerators visited the university
as scheduled, where they obtained informed consent
from all participants. The researcher gathered the
participants in large groups and provided them with
an overview of the research goals and the steps
involved in completing the questionnaire.

Each participant filled out the questionnaire
independently, under the supervision of the
enumerator and the researcher. The information was
documented and later analyzed through univariate
and bivariate statistical tests, including the Chi-
Square test, with a significance level of 0.05.

Findings

The knowledge level in 55.5% of respondents was
sufficient, in 42.5% was poor, and only in 2% was
good. Most respondents (57.3%) had a positive
attitude, while 42.8% had a negative attitude. The
majority of the respondents exhibited a positive
attitude toward all indicators, except for actively
seeking information. Specifically, 230 respondents
(57.5%) had a negative attitude toward this
indicator, while 170 respondents (42.5%) had a
positive attitude (Table 1).

Table 1) Frequency distribution of attitude picture toward
premarital and genetic screening based on indicators
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Table 2) Frequency distribution of respondents' behavior toward
premarital and genetic screening

Respondents’
No. Statement answers
Yes No
1 I have had genetic testing in the last five 2 3098
years.
I will look for information about premarital
2 examination tests through various media 45 355

and will not ask doctors/health
workers/experts.

q Attitude
No. Indicator Positive Negative
1 Openness to test results 132 (33.0%) 268 (67.0%)
2 Desire to participate 129 (32.25%) 271 (67.75%)
3 Actlvene§s of searching for 230 (57.5%) 170 (42.25%)
information
4 Job engagement & the future 157 (39.25%) 243 (60.75%)
5 Government policy 120 (30.0%) 280 (70.0%)
Cultural Influences and 7 o
6 Beliefs 172 (43.0%) 228 (57.0%)
” Deterr.mnatlon of couple 132 (33.0%) 268 (67.0%)
selection

355 respondents (88.75%) displayed positive
behavior toward premarital genetic screening, while
the remaining 45 respondents (11.25%) exhibited
negative behavior (Table 2).
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There was no significant relationship between
knowledge with attitude and behavior (p>0.05). On
the other hand, a significant relationship was
observed between attitude and behavior (p<0.05;
Table 3).

Table 3) Relationship between knowledge, behavior and attitude
toward premarital screening and genetics

. Knowledge
Variable Good Enough Poor p-value
Attitude
Positive 4 19 9
Negative 4 203 161 e
Behaviour
Good 2 24 19
Bad 6 198 151 U5
Behaviour Positive attitude Negative attitude
Good 33 12
Bad 196 159 0.021
Discussion

Based on the findings, non-medical and health
students in Indonesia possessed a relatively lower
level of knowledge regarding premarital and genetic
screening compared to other countries. Out of the
400 participants in this study, a mere 2%
demonstrated a commendable level of knowledge.
Conversely, a study conducted in Jordan that involved
the general public as respondents found that an
impressive 65.4% of participants displayed a good
understanding of genetics [13]. In the United States, a
survey on knowledge of genetics indicated that
57.6% of respondents were familiar with genetic
terminologies. However, when participants were
asked to provide detailed responses to test their
comprehension, only 22.2% could furnish correct
answers [14. Furthermore, in Saudi Arabia, a study
involving students showed that 42.9% had a
satisfactory level of knowledge [151.

There exist several factors that can affect an
individual's level of knowledge, which include
education, interests, information, experience, and age
16l Typically, an individual's comprehension of
genetics develops during their academic years. In this
regard, teachers play an integral role, as their level of
understanding and critical approach toward
scientific subjects can significantly influence a
student's ability to grasp the concept of genetics and
its practical applications [171. Insufficient knowledge
can result in attitudes that fail to reflect the
significance or reality of the need for screening
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programs. One approach to enhancing knowledge
and encouraging positive attitudes is to enhance the
quality of education by integrating the latest genetic
and genomic information into the curriculum taught
in schools [18],

The perception that genetics is an intricate and
abstract subject is another element that could
contribute to low levels of knowledge. Prior research
has consistently revealed that students often find
genetics to be a challenging subject to grasp. Some of
the primary challenges experienced by students
include domain-specific jargon and vocabulary,
mathematical concepts related to Mendel's laws of
genetics, the process of cytology, and the intricate
and abstract nature of genetics. Moreover, genetics
can be especially daunting for learners since genetic
phenomena are not visible and are not directly
observable [19],

Another factor that may contribute to low levels of
knowledge about premarital and genetic screening is
the lack of awareness and interest among students in
seeking information on these topics. According to the
data collected, only 45 out of 400 respondents have
ever sought information about genetics, either from
healthcare professionals or other sources. Indonesia
isranked 60th out of 61 countries in the World's Most
Literate Nations survey for 2017 in terms of literacy
skills [201. According to the Ministry of Education and
Culture, data from the Indonesia National
Assessment Program in 2016 showed that 46.83% of
Indonesian students had low reading abilities, 6.06%
had good reading abilities, and 47.11% had sulfficient
reading abilities [21l. The low literacy rate in
Indonesia is a multifaceted issue that stems from
several factors. One of the contributing factors is the
inadequate emphasis on reading habits within the
school system, which is further compounded by a
scarcity of reading and information resources.
Additionally, an unsupportive reading environment
has also been identified as a crucial factor in the low
literacy rate in Indonesia [22].

Notwithstanding, our findings indicated that the
majority of non-medical and health students
exhibited a favorable disposition toward genetic and
premarital screening. This is a positive finding from a
health perspective, as it suggests that the
respondents understand and appreciate the
importance of these screenings, as well as their
potential advantages and disadvantages. However,
this positive attitude does not necessarily translate
into good behavior. The issue of privacy and
stigmatization is a sensitive subject matter
concerning premarital and genetic screening,
particularly with regards to the results emanating
from these evaluations. The society's stigma of
individuals with disorders revealed through
premarital and genetic screening can be especially
prevalent in cases of hereditary illnesses [23],

In this study, the majority of respondents agreed or
strongly agreed that the results of genetic and
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premarital screenings should be shared with others,
such as family members and partners, as indicated in
the "openness of results" indicator. There is a need
for more public education from the government
about genetic and premarital screening, including
Thalassemia screening [24. The presence of
healthcare professionals, such as doctors, who can
provide education and information about genetics
can also influence the decision to undergo premarital
and genetic screening. According to Di Mattei et al. in
2018, effective counseling by healthcare workers
about the benefits, risks, and processes involved in
genetic screening can impact an individual's decision
to undergo this type of screening. In addition to the
availability of information, the cost of genetic
screening can also be a factor that influences
behavior. The high cost of these tests may make them
unaffordable for some people [25]. The lack of facilities
and the high cost of genetic screening services have
hindered the optimal implementation of premarital
and genetic screening programs to support public
health.

Out of 400 respondents, 355 (88.75%) had bad or
poor behaviors toward screening. This behavior
could indicate a lack of support for premarital
screening programs. The statistical association
between knowledge and behaviors toward
premarital and genetic screening did not attain
significance. Typically, insufficient knowledge of
scientific concepts can lead to unfavorable attitudes
and conducts toward scientific technologies. Thus, if
society has a more comprehensive knowledge of
science, including genetics, it may harbor a more
positive attitude and exhibit more favorable behavior
toward technological advancements and their
implementation [26]. However, there may be other
factors that influence an individual's behavior toward
premarital and genetic screening. In some cases,
societies with greater knowledge may be more
critical of genetic testing, including premarital
screening [271. Further research has produced
consistent findings suggesting that more informed
societies may exhibit more discrimination and a
critical attitude toward certain science-related
issues, particularly those with social or moral
implications, which are commonly highlighted in the
field of genetics [28],

According to theories of behavior formation, an
individual's behavior is influenced by three groups of
factors: predisposing factors, enabling factors, and
reinforcing factors. Predisposing factors include
knowledge, attitudes, beliefs, values, and culture.
Enabling factors include physical resources such as
facilities and infrastructure. Reinforcing factors
include the support of community leaders and
healthcare professionals [29].

Premarital and genetic screening behaviors can also
be influenced by the experiences and opinions of
others. Healthcare professionals, particularly
doctors, can play a vital role in shaping the public's
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understanding of complex genetic information and
serve as a valuable source of guidance for individuals
making decisions about genetic screening [30. 31l
Limited resources and facilities can also be a factor
influencing behavior. In Indonesia, the availability of
genetic screening facilities and the cost of these tests
are not a priority for the government. Genetic
screening facilities are only available in major cities
and are not widely accessible throughout the country.
As a result, the government has not established
regulations and referral systems for patients with
genetic disorders. This lack of access to care results
in a high number of untreated genetic disease
patients at the primary care level [32].

The study data corroborate previous research,
indicating a correlation between attitudes and
behaviors toward genetic screening. While attitudes
and behaviors typically align, this is not always the
case. A person's attitude is a crucial factor that
influences decision-making. Although a child's
favorable attitude toward health may not necessarily
translate to positive behaviors, an unfavorable
attitude toward health is likely to impede one's
behavior [B33l. According to the theory of planned
behavior, a person's attitude toward a particular
behavior is a subjective evaluation (positive or
negative) based on their perception of the benefits
and drawbacks of the behavior 4. In general, the
respondents in this study had a positive attitude
toward genetic and premarital screening programs,
but it is interesting to note that the majority of them
had negative behaviors related to these programs.
One indicator of behavior is the initiative of
respondents to seek information about genetic and
premarital screening, both through health workers
and other sources.

In this study, most respondents indicated that they
had never sought information about genetic and
premarital screening programs. This is consistent
with their general reluctance to actively seek out
information, as most of the respondents held
negative attitudes toward doing so. Nevertheless,
despite their negative attitudes, the respondents still
expressed support for these programs. Another
noteworthy finding is that the majority of
respondents reported never having undergone
genetic or premarital screening. This could be due to
a lack of information sources that raise awareness
about the importance of these programs, as well as a
lack of information from authorities, which may
reduce respondents’ willingness to participate.
Another possible explanation for respondents’
reluctance or lack of interest in these programs is that
they are misinformed or indifferent. By examining
how people behaved during the Covid-19 pandemic,
health sector actors may be able to gain insights into
the factors that influence individuals' behavior
toward health programs [35 36],

The results of this study have important implications
for government officials in the development of
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healthcare policies. Specifically, these findings
suggest that it is necessary to establish a
comprehensive healthcare system that includes the
proper implementation of premarital and genetic
screening programs. Therefore, policymakers should
take these findings into account when formulating
health policies.
The study was conducted during the COVID-19
pandemic, which imposed restrictions on various
activities and learning practices. The study employed
an online questionnaire, which allowed subjects to
potentially cheat in answering the questions,
particularly in terms of knowledge aspects. Future
studies would benefit from gathering data during
non-pandemic times and employing additional
methods to ensure respondent accountability in
answering the questions.

Conclusion

There is no relationship between the level of
knowledge about genetics and the attitudes and
behaviors toward premarital and genetic screening
in non-medical and health students in Indonesia.
However, there is a significant relationship between
attitudes and behaviors toward genetic and
premarital screening in these students.
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