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Abstract
Aim: The aim of the research was to demonstrate the effect of genetic counseling on depression, anxiety and knowledge level among 
diabetes mellitus patients.
Design: Quasi-experimental study.
Methods: A quantitative study that used a questionnaire instrument to assess participants’ levels of depression, anxiety, and knowledge. 
A total of 38 diabetes mellitus patients who met the inclusion criteria were studied for two months at the Lakbok Public Health Center 
with genetic counseling. Outcomes were measured before and after the counseling intervention provided. The statistical analysis was 
performed using the IBM SPSS version 25.0 software.
Results: The results showed that the majority of participants (76.3%) had moderate depression prior to the genetic counseling intervention. 
However, after the intervention, most of the participants (73.7%) experienced mild depression, with a change in mean  ±  standard 
deviation (SD) pre-post 26.3 ± 3.1 to 17.6 ± 2.6. The anxiety level of most participants was moderate (73.7%). After the intervention, most 
participants experienced mild anxiety (86.8%) with a change in mean ± SD 16.7 ± 3.3 to 11.3 ± 2.3. In addition, before the intervention 
the knowledge level of the majority of the participants was satisfactory (86.8%). After the intervention, the knowledge level of the 
majority of the participants became good (52.6%) with a change in the mean ± SD of 12.8 ± 1.4 to 16.1 ± 2.3.
Conclusions: Changes in the level of depression, anxiety and knowledge in different categories are real evidence of the consistency of 
the intervention’s effect on these very significant factors that have implications for health services in various health facilities such 
as hospitals and public health centers. Therefore, serious efforts are needed so that health policies encourage the presence of genetic 
counseling services for DM patients and patients of other genetic diseases.
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Introduction

Diabetes mellitus (DM) is a chronic disease caused by metabol-
ic disorders that requires serious treatment (Setiawan et al., 
2018). Although DM is a genetic disease, it is not difficult to 
find it in Indonesia and even around the world. Through its 
official website, the World Health Organization (WHO) states 
that the prevalence of DM sufferers increased by 4.7% in 1980 
to 8.5% in 2014, with a 5% increase in premature mortality be-
tween 2000 and 2016 (WHO, 2020). Furthermore, DM cases in 
Indonesia continue to increase, with the country now ranking 
6th in the world. The Indonesian government, via the official 
website of the Ministry of Health (MoH), explains that DM 

is the highest cause of death after stroke and coronary heart 
disease. If not handled seriously, this number will continue to 
increase and could threaten the health status of the public in 
the future (P2PTM, 2018).

DM occurs due to disruption of the endocrine system in the 
pancreas which causes reduced insulin production. As a result, 
glucose cannot enter the cells and accumulate in the blood. 
This condition can be influenced by various factors, including 
the role of genetics. Polymorphisms are found in several genes 
that have links to insulin secretion mechanisms and metabolic 
processes such as the SLC22A1 gene located on chromosome 
11q12.3 (Firdaushty et al., 2020), TNF-alpha located on chro-
mosome 6p21.33 (Ayelign et al., 2019), TCF7L2 which is lo-
cated on chromosome 10q25.2–q25.3, KCNJ11 which is locat-
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ed on chromosome 11p15.1 (Dedoussis et al., 2007), HLA-II 
which is located on chromosome 6p21, and INS which is locat-
ed on chromosome 11p15.5 (Redondo et al., 2018), etc.

Gene polymorphisms need to receive intensive therapy 
over a long period of time. Apart from being able to cause se-
vere clinical manifestations, polymorphism can be passed on 
to the next generation with inheritance patterns that follow 
Mendel’s law, including autosomal recessive, autosomal dom-
inant, X-linked recessive and X-linked dominant (Bull, 2013). 
Neonatal DM (NDM) or Maturity Onset Diabetes of the Young 
(MODY) is inherited autosomal dominant which carries a risk 
of more than 50%. However, the inheritance pattern in DM, 
especially Type 1 and 2 DM (T1DM or T2DM), cannot be clear-
ly ascertained because it is not only caused by genetic inter-
actions involving more than 1 gene (polygenic); the influence 
of lifestyle and the environment is also quite strong. For this 
reason, patients and families need to have a comprehensive 
understanding of the disease, prognosis and treatment man-
agement (Philipson, 2017).

As a counselor, nurses can provide genetic counseling (GC) 
as the right choice of intervention. They provide information 
about the disease (education) as well as counseling on the 
management and modifications to lifestyle and environment 
(Setiawan et al., 2020). Although genetic factors strongly in-
fluence DM, other risk factors such as nutritional compliance, 
resting patterns, stress management, sports activities and 
other healthy lifestyles must be strictly watched (Rahim et al., 
2020).

GC is a communication process that aims to help clients 
and families understand and adapt to the genetic diseases they 
are suffering from. In addition to basic knowledge about ge-
netic diseases and their therapeutic management, GC traces 
the patient’s family members by making family pedigrees of 
three generations. Thus, a counselor will be able to calculate 
the recurrent risk in the next generation. Diagnostic screening 
and testing options are clearly explained in the counseling ses-
sion, until behavior and lifestyle modifications are decided in 
that session (Carlson et al., 2019; Setiawan et al., 2020; Yang 
and Kim, 2018).

In Indonesia, GC is not well known to the public or health-
care providers. The capability of nurses to be counselors is still 
very limited. This is due to the unavailability of a genetic nurse 
college and the lack of education in becoming a genetic special-
ist nurse. Not all hospitals, public health centers and nursing 
clinics provide GC services specifically. In fact, GC has a big 
role in overcoming the physical and psychosocial problems 
caused by genetic diseases such as diabetes mellitus (Rujito 
and Ghozali, 2010).

Physically, DM can cause hyperglycemia, weakness, poly-
phagia, polyuria, polydipsia, weight loss, blurred vision, yeast 
infection, etc. (Mayega and Rutebemberwa, 2018). In this 
condition, the patient needs comprehensive information and 
knowledge. Various risk factors that can worsen and cause 
complications such as coronary heart disease, chronic kidney 
failure and ketoacidosis must be avoided (Balaji et al., 2019). 
So family and environmental support is needed in overcoming 
the health problems experienced by patients (Yamin and Sari, 
2018).

Another impact of DM are the psychological aspects such 
as insomnia, poor concentration, and depressed mood (Khan 
et al., 2019). Research shows the level of depression in diabe-
tes sufferers is still high, namely more than 20% with a variety 
of categories, from mild, moderate to severe (Andreoulakis et 
al., 2012). Similar to depression, the majority of DM patients 
experience other psychological problems in the form of anxi-

ety at a mild level (66.5%), followed by mild to moderate level 
of anxiety (21.1%) (Nawaz et al., 2018).

The emergence of depression and anxiety in DM patients 
is closely related to the lack of disease control, hospitaliza-
tion, prognosis and complication, socio-economics, quality of 
life impairment and lack of family support (Andreoulakis et 
al., 2012; Harista and Lisiswanti, 2015). If this psychological 
problem is not handled properly, it will worsen the condition 
of the DM patient. In theory, this is caused by a process of 
increased secretion and counter-regulatory hormone action, 
changes in glucose transport function, and increased inflam-
matory activation (Harista and Lisiswanti, 2015).

Based on this background, DM patients need genetic coun-
seling intervention to test its effect on the level of depression, 
anxiety and patient knowledge.

 
Materials and methods

Study design
A quasi experimental study was conducted to examine the ef-
fect of genetic counseling on depression, anxiety and knowl-
edge level among diabetes mellitus patients.

Participants in the study
This research was conducted with a non-probability sampling 
method (accidental sampling). Out of 631 people with DM, 
38 were selected that met the criteria. The inclusion criteria 
were people with diabetes who were outpatients at the Lakbok 
health center and were able to write and read. The exclusion 
criteria were patients who had complication from other chron-
ic diseases and who refused to participate. The characteristics 
of the participants involved can be seen in Table 2.

Intervention
All participants involved in this study received genetic coun-
seling intervention and referred to the module compiled by 
the experts. Genetic counseling is carried out by a research-
er and assisted by a nurse. It takes place over several stages, 
namely pre-counseling, inter-counseling, psychological as-
sessment, discussion, decision making, session closing and 
post-counseling. Table 1 provides detailed information on the 
genetic counseling process that is carried out.

Measurements
The instrument used in this study was a questionnaire consist-
ing of four parts, including socio demographics, depression 
level, anxiety and knowledge. The socio demographics section 
is a multiple choice question about the characteristics of the 
participants – which include age, gender, education, occupa-
tion and the length of time they have been experiencing dia-
betes.

The second part is a questionnaire that measures depres-
sion level using the Beck Depression Inventory II (BDI-II), a 
very popular measurement tool for describing a person’s de-
pression (Beck et al., 1996). BDI-II consists of 21 items to esti-
mate the intensity of depression in people who are physically 
healthy or sick (Setiawan et al., 2017). Each item consists of 
four statements that indicate certain symptoms of depression 
(Sorayah, 2015). BDI-II has been translated into Indonesian 
and tested for validity (p < 0.01) and reliability (alpha cronbach 
coefficient 0.90) (Ginting et al., 2013). The range of scores for 
each item was 0–4, with the criteria for a score of 0–13 includ-
ing the normal category, 14–19 in the mild depression catego-
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Table 1. Summary of intervention protocol

Phase Summary of intervention

Pre-counseling

Prepare the necessary information
Review health records that are relevant to genetic problems experienced by participants
Re-discuss the health conditions of participants with relevant health personnel
Prepare information to be provided with appropriate educational aids, in the form of flipcharts 

and leaflets

Inter-counseling

Opening/Information greetings

Greetings
Inviting participants to sit in the place that has been prepared
Confirming the identity of participants
Asking about health conditions

Introduction
Saying thank you for his/her attendance
Introducing yourself
Asking family members who suffer from DM

Diagnosis Explaining the purpose of genetic counseling

Information gathering

Asking information about the cause of the disease that the doctor diagnosed
Explaining the definitions, epidemiology, ethiology, pathophysiology, classification, clinical 

manifestation, therapy, prognosis and prevention of DM
Identifying the family pedigree
Calculating the recurrent risk in the next generation (calculation of recurrent risk)

Psychological assessment
Observing the psychological response of participants during genetic counseling or answering  
the questions given

Discussion
Confirming the ability of participants to absorb the information provided
Providing the opportunity to ask questions about information that is unclear

Decision making
Asking about the next plan
Asking family members about screening test options
Asking about a commitment to maintaining a healthy lifestyle

Session closing
Ongoing support with a contact number or email address
Saying thank you
Closing

Post-counseling
Evaluating the implementation of the intervention
Recording documentation of the implementation of genetic counseling

ry, 20–28 in the moderate depression category, and a score of 
29–63 in the severe depression category.

The Indonesian version of the Hamilton Anxiety Rating 
Scale (HARS) was used to measure the participants’ level of 
anxiety. The value of the validity of the Pearson correlation is 
0.529–0.727, while the reliability value of Cronbach’s alpha is 
0.756 (Ramdan, 2019). The number of questions in this ques-
tionnaire were 14 items with a range of answer options from 
0–4. Interpretation of the results can be grouped into no anxi-
ety or normal 0–6, mild anxiety 7–14, moderate anxiety 15–27 
and severe anxiety >27.

The Public Knowledge Scale of Diabetes Mellitus (PKS-
DM) is a questionnaire developed by researchers to measure 
the level of participants’ knowledge about DM. The validi-
ty test shows the value of r > 0.05 with alpha reliability of 
0.84 (Chiptarini, 2014). The questionnaire is in the form of 
20 statement items with true and false choices. The score for 
each correct item is 1 point, while if it is wrong it is 0 points. 
Knowledge classification refers to the theory developed by 
Arikunto (2010) which is divided into 3 levels, namely good 
(if the score is >76% or 15.2 points), satisfactory (if the score 
is between 56–76% or 11.2–15.1 points), and less (if the score 
is <56%).

Data collection
All participants involved filled out an informed consent form 
and a questionnaire. Data were collected with the assistance of 
an enumerator – from the time the study began to up to two 
weeks after the intervention was given (1 December 2020  – 
14 February 2021). The questionnaire was administered us-
ing the Google Form online platform. All of the filled data is 
automatically stored in the Google Form cloud and it can be 
converted to the Microsoft Excel application. The pre-test was 
carried out at the time before the intervention was given on 
the same day. The post-test was carried out two weeks after 
the intervention. Researchers checked all questionnaire sheets 
to ensure all questions were answered completely. Participants 
who withdrew during the study could withdraw their data at 
any time.

Statistical analysis
Data processing was performed using the IBM SPSS version 
25.0 software. All the obtained data were checked in relation 
to identity and completeness based on the questionnaire’s an-
swer sheet. Descriptive statistical analysis was carried out to 
show the frequency, percentage, mean and standard deviation 
of the socio demographic variables. Meanwhile, the parametric 
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statistical analysis used the Kolmogorov–Smirnov test to as-
sess the normality in the data based on the variables of depres-
sion, anxiety and knowledge. The effect of the intervention on 
the outcome variables was analyzed using the Wilcoxon test.

 
Results

Characteristics of the participants
Table 2 shows detailed information about the participants’ so-
cio demographic status. The age range of participants was from 
43–82 years, the majority of the group were elderly adults 
(51–60 years) (42.1%), and women (68.4%) with a high school 
education (44.7%). Most of the participants worked as farm-
ers (28.9%). The DM pain was mostly experienced in 1–5 years 
(42.1%).

Table 2. Characteristics of the participants

Variables F %

Age
 ± SD = 59.7 ± 10.2
min–max = 43–82
<50 yo
51–60 yo
61–70 yo
>70 yo

3
16
14

5

7.9
42.1
36.8
13.2

Sex
Male
Female

12
26

31.6
68.4

Education
Elementary
Junior High School
Senior High School

9
12
17

23.7
31.6
44.7

Job/Profession
Employee
Entrepreneur
Farmer
Government staff
Unemployed

9
7

11
1

10

23.7
18.4
28.9

2.6
26.4

DM Experience
 ± SD = 3.8 ± 2.1
<1 year
1–5 years
>5 years

13
16

9

34.2
42.1
23.7

Descriptive statistic variables in pre-post intervention
Table 3 shows detailed information about changes in scores 
on the independent variables – including depression status, 
anxiety and participant knowledge – both before and after the 
intervention. The results showed that the majority of partici-
pants experienced moderate depression (76.3%) prior to the 
genetic counseling intervention. However, after receiving the 
intervention, the majority of participants experienced only 
mild depression (73.7%) with a change in mean ± standard 
deviation (SD) pre-post 26.3 ± 3.1 to 17.6 ± 2.6. The anxiety 
level of most participants was moderate anxiety (73.7%). Af-
ter the intervention, the majority of participants experienced 
mild anxiety (86.8%) with a change in mean ± SD 16.7 ± 3.3 
to 11.3 ± 2.3. In addition, before the intervention the knowl-
edge level of the majority of the participants was satisfactory 
(86.8%). After the intervention, the majority of participants’ 
knowledge became good (52.6%) with a change in the mean ± 
SD of 12.8 ± 1.4 to 16.1 ± 2.3.

Changes in the level of depression, anxiety and participant 
knowledge before and after the intervention showed an effect 
of the intervention on the outcome. To measure the effect of 
the intervention in terms of size (Z) and significance (p), the 
Wilcoxon test was carried out ( results are shown in Table 4).

In the depression and anxiety variables, the lower (negative 
change) the questionnaire score is, the better the respondent’s 
condition; thus the Z score becomes negative. Whereas the 
knowledge variable applies the opposite, so that the Z value 
is positive if conditions improve compared to what they were 
previously. The Wilcoxon test results show the Z value on all 
outcome variables >1.0 with p-value = 0.000. This shows that 
the effect of genetic counseling interventions on the outcome 
is very strong – with a very high level of significance. This is 
indicated by all outcome variables experiencing positive ranks 
>50% (depression = 89.5%, anxiety = 63.3%, and knowledge = 
55.3%). It was only in the anxiety variable where there was one 
respondent (2.6%) who experienced negative ranks.

Table 3. Change in pre-post score

Variables
Pre-test Post-test

F %  ± SD F %  ± SD

Depression
Normal
Mild
Moderate
Severe

0
0

29
9

0.0
0.0

76.3
23.7

26.3 ± 3.1 0
28
10

0

0.0
73.7
26.3

0.0

17.6 ± 2.6

Anxiety
Normal
Mild
Moderate
Severe

0
10
28

0

0.0
26.3
73.7

0.0

16.7 ± 3.3 0
33

5
0

0.0
86.8
13.2

0.0

11.3 ± 2.3

Knowledge
Good
Satisfactory
Less

4
33

1

10.5
86.8

2.6

12.8 ± 1.4 20
18

0

52.6
47.4

0.0

16.1 ± 2.3

Table 4. Effect intervention – outcome

Variables
Positive 

rank
Negative 

rank
Ties

Z p
F % F % F %

Depression 34 89.5 0 0.0   4 10.5 (–) 5.6 0.000

Anxiety 24 63.2 1 2.6 13 34.2 (–) 4.6 0.000

Knowledge 21 55.3 0 0.0 17 44.7 4.4 0.000

 
Discussion

This study aims to assess the effect of GC in individuals with 
diabetes mellitus on depression, anxiety, and knowledge vari-
ables. Researchers compared levels of depression, anxiety, and 
knowledge before and after the intervention. All of these vari-
ables are measured by instruments that are in accordance with 
the results and the research hypothesis (p = 0.000, Z > 1.0). 
The results showed that genetic counseling interventions had 
a significant effect – and so should be considered in a number 
of evidence-based studies (Athens et al., 2017).

Depression
Prior to the genetic counseling intervention of 38 participants, 
9 participants reported high levels of depression, 29  partic-

Setiawan et al. / KONTAKT
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ipants reported moderate levels of depression. However, af-
ter receiving the GC intervention, 10 participants reported 
moderate levels of depression, 28 participants reported mild 
depression. Overall, the majority of participants reported pos-
itive changes, indicating that genetic counseling interventions 
had a significant effect in reducing depression levels in individ-
uals with DM. Findings in the field show the impact of disease 
education, emotional support and motivation (which are given 
during GC sessions) on reducing depression levels in DM suf-
ferers. This can be proven by the change in the mean value of 
depression in the first measurement (before the intervention), 
which is 26.3, and in the second measurement (after the inter-
vention) the mean value of depression has decreased to 17.6 
with p value = 0.000 (Z = –5.6). Changes in depression status 
that occur are part of changes in perceptions of risk which can 
be influenced by cognitive, social, and cultural factors (Leb-
lond et al., 2011).

The level of depression in DM patients can cause symp-
toms of increased anxiety status, which is influenced by ge-
netic risk perception, therapy management, and disease prog-
nosis (Cicero et al., 2017). Several participants previously had 
depressive symptoms that were high in the severe and mod-
erate categories. The effect of psychological reactions is relat-
ed to information received and subjective perceptions about 
a person’s risk of disease (Godino et al., 2016). This proves 
that the counseling process could resolve psychosocial prob-
lems for sufferers of diabetes through discussion methods and 
problem orientation (Eijzenga et al., 2014; Montgomery et al., 
2013; Nishigaki et al., 2014). Another statement reveals that 
genetic counseling can be used as a motivational enhancement 
approach and emotional support in diabetics (Nishigaki et al., 
2014). Facilitating such discussions can have many positive 
effects, including increasing physicians’ awareness of their pa-
tients’ problems, improving patient problem management, in-
creasing patient satisfaction, and improving health indicators 
(Street et al., 2009). Ideally, such matters should be recognized 
and discussed during genetic counseling (Riley et al., 2012) 
through health education methods, which, during counseling, 
are very helpful in clearing bad feelings – both directly and via 
telecommunications media (Schwartz et al., 2014; Yee et al., 
2014).

Anxiety
Before the 38 participants were given genetic counseling in-
tervention, 28 participants reported moderate anxiety levels, 
whilst 10 participants reported mild anxiety levels. However, 
after being given genetic counseling intervention, 5 partici-
pants reported moderate anxiety levels, and 33 participants 
reported mild anxiety levels. Overall, the majority of partic-
ipants reported positive changes, suggesting that genetic 
counseling interventions have a significant effect in reducing 
anxiety levels in individuals with DM disease. This can be prov-
en by the change in the average value of anxiety in the first 
measurement (before the intervention), which is 16.7, and in 
the second measurement (after the intervention) in which the 
average value of anxiety has decreased to 11.3 with p value = 
0.000.

The large proportion of anxiety levels before being given 
genetic counseling intervention indicate high levels of anxiety, 
and the genetic risk variants found so far only serve to explain 
a small proportion of anxiety disorders (Manolio et al., 2009). 
When DM sufferers pay attention to the genetic risk that will 
be experienced by their descendants it can increase symptoms 
of depression and anxiety (Cicero et al., 2017). Anxiety-caus-
ing factors include unpleasant life events as an adult, such as 

chronic or acute illness, loss, separation events, experiences 
of threats or financial problems (Faravelli, 1985; Faravelli and 
Pallanti, 1989; Faravelli et al., 2007; Scocco et al., 2006). After 
the intervention, respondents reported lower anxiety levels. 
Information and discussion conducted during face to face ge-
netic counseling increase the knowledge on the disease and 
reduce anxiety levels in individuals (Jenkins et al., 2007; Proc-
tor and Hayes, 2017). This study is in line with research that 
shows that telephone counseling interventions can have a pos-
itive impact on the psychological functioning of people with 
diabetes (Graves et al., 2010). Another argument states that 
genetic counseling about DM for healthy adults with a family 
history of type 2 diabetes shows a positive effect in modifying 
the negative perceived control ability for DM – without caus-
ing a psychological burden which is defined as anxiety (Nishi-
gaki et al., 2014).

Knowledge
Before the 38 participants were given the genetic counseling 
intervention, 1 participant reported a lack of knowledge, 
33  participants reported a satisfactory level of knowledge, 
4 participants reported a good level of knowledge. However, 
after being given the genetic counseling intervention, 18 par-
ticipants reported a satisfactory level of knowledge, whilst 
20  participants reported a good level of knowledge. Overall, 
the majority of participants reported positive changes, indi-
cating that genetic counseling interventions had a significant 
effect on changes in knowledge levels in individuals with DM 
disease. This can be proven by the change in the average value 
of knowledge in the first measurement (before the interven-
tion), namely 12.8, and the second measurement (after the in-
tervention) in which the average value of knowledge increased 
to 16.1 with a p value = 0.000.

According to the results of the study, genetic counseling 
intervention had a significant effect. One part of the genetic 
counseling intervention was education about DM (Roshanai et 
al., 2009). Genetic counseling sessions are highly valuable for 
increasing knowledge and enhancing psychosocial function, 
and so should be understood as part of best nursing practice 
(Blue et al., 2015). In addition, genetic counseling provides 
significant changes in individuals in increasing knowledge and 
satisfaction in understanding information related to family 
history experiences with DM disease (Madlensky et al., 2017).

The results of other studies supported our findings on the 
risk information regarding DM disease – which was explained 
during a genetic counseling session for DM at a medical exam-
ination center. This could help DM sufferers and families with 
a history of DM to understand and control the disease through 
lifestyle modification (Nishigaki et al., 2014). In fact, people 
receive genome profiling and intervention based on their gen-
otype, their lifestyle, and the actions they can take to prevent 
DM, which is influenced by their self-understanding on the 
risk factor for DM (Arkadianos et al., 2007; Bloss et al., 2011).

The results of the causal analysis indicate that there is con-
sistent significance of all the variables studied, legitimizing 
the hypothesis we have developed. In particular, the quasi-ex-
perimental analysis of genetic counseling intervention had a 
significantly lower effect on the level of anxiety. The level of 
depression is in line with the decrease of anxiety felt by the 
individual. It is inseparable from the individual’s knowledge 
after they received genetic counseling, which involves the pro-
vision of information, discussion, psychosocial approaches, 
decision making and the introduction of subjective predictors. 
This is intended to suppress the early symptoms of anxiety and 
depression caused by the lack of the individual’s knowledge.

Setiawan et al. / KONTAKT
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Clinical implications
The findings from the study have implications for health policy 
in supporting the application of genetic counseling in every 
health service, especially during the treatment of patients with 
genetic diseases such as DM. Although there are many stud-
ies on genetic counseling and its benefits, genetic counseling 
is more widely available in several hospitals located in major 
cities in Indonesia. In regional or district public hospitals, 
most health workers are not familiar with genetic counseling 
intervention services (Rujito and Ghozali, 2010; Setiawan et 
al., 2017). In addition, the lack of knowledge or information 
about genetic diseases among ordinary people and health prac-
titioners hinders the genetic counseling process. This results 
in many health practitioners who lack confidence in providing 
genetic counseling (Grant et al., 2013).

Access and genetic counseling services can be carried out 
directly or indirectly by utilizing technological development 
in the 4.0 era. Service modification can use telemedicine, tel-
enursing, or telecounseling models using the telephone com-
munication tools, websites, or applications (Bradbury et al., 
2018; Fan et al., 2017; Schwartz et al., 2014). Thus patients 
can have intensive interactive communication during the stay 
at home. Remote consultation between patients and a health 
worker or genetic counselor supports performance indicators 
and expected outcome criteria during the treatment process.

Study limitations
The research undertaken evaluates the psychosocial impact 
and level of knowledge over a short period. Respondents were 
only evaluated once, right after receiving the intervention. 
This limits the possible effect of the intervention on patient’s 
health status over a longer period of time in subsequent years. 
Long-term measurements would ascertain the extent to which 
genetic counseling is carried out and its effects on other var-
iables that are interconnected by exploring the patient’s per-
ceived experiences.

The limited-time for the study was caused by the inter-
vention process, which was carried out directly by only two 
researchers. Nurses who work in the research location did not 
have sufficient information about genetic counseling services 
so that they cannot be involved. For this reason, in the fu-
ture, serious efforts are needed to increase the knowledge and 

competence of nurses in the implementation of genetic coun-
seling. This will support the optimization of the role of nurses 
as educators as well as counselors (Tomatir et al., 2006).

 
Conclusions

Genetic counseling has a very significant effect on the psycho-
social status and knowledge level of DM patients (p value = 
0.000, Z > 1.00). The level of depression and anxiety showed 
a very significant decrease after the intervention. Participants 
reported a mean level of depression of 26.3 ± 3.1 to 17.6 ± 2.6. 
It was similar with anxiety, which was originally 16.7 ± 3.3 to 
11.3 ± 2.3. Meanwhile, positive changes occurred at the level 
of knowledge from 12.8 ± 1.4, which increased to 16.1 ± 2.3.

Changes in the level of depression, anxiety, and knowledge 
in various categories are clear evidence of the consistency of 
the effect of the intervention on all variables, and this has im-
plications for health services in various health facilities such as 
hospitals and public health centers. Therefore, serious efforts 
are needed to ensure that health policies encourage the pres-
ence of genetic counseling services for DM patients and other 
genetic diseases.
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Vliv genetického poradenství na depresi, úzkost a úroveň znalostí u pacientů  
s onemocněním diabetes mellitus

Souhrn
Cíl: Cílem výzkumu bylo prokázat vliv genetického poradenství na depresi, úzkost a úroveň znalostí u pacientů s onemocněním 
diabetes mellitus.
Design: Kvaziexperimentální studie.
Metody: Kvantitativní studie využívající dotazníkový nástroj k posouzení úrovně deprese, úzkosti a znalostí účastníků. Celkem 
38 pacientů s diabetem mellitem, kteří splňovali kritéria pro zařazení do studie, bylo zkoumáno po dobu dvou měsíců ve veřejném 
zdravotnickém centru Lakbok s pomocí genetického poradenství. Výsledky byly měřeny před a po poskytnuté poradenské inter-
venci. Statistická analýza byla provedena pomocí softwaru IBM SPSS verze 25.0.
Výsledky: Výsledky ukázaly, že většina účastníků (76,3 %) trpěla před intervencí s pomocí genetického poradenství středně vážnou 
depresí. Po intervenci však většina účastníků (73,7 %) trpěla mírnou depresí, přičemž průměrná hodnota ± směrodatná odchylka 
(SD) před intervencí činila 26,3 ± 3,1 a po intervenci 17,6 ± 2,6. Úroveň úzkosti většiny účastníků byla středně vážná (73,7 %). 
Po intervenci většina účastníků pociťovala mírnou úzkost (86,8 %) se změnou průměru ± SD (z 16,7 ± 3,3 na 11,3 ± 2,3). Před 
intervencí byla úroveň znalostí většiny účastníků uspokojivá (86,8 %). Po intervenci se úroveň znalostí většiny účastníků zlepšila 
na 52,6 % (z 12,8 ± 1,4 na 16,1 ± 2,3).
Závěr: Změny v úrovni deprese, úzkosti a znalostí v různých kategoriích jsou reálným důkazem konzistentnosti účinku zkoumané 
intervence na tyto velmi důležité faktory, které mají význam pro zdravotní služby v různých zdravotnických zařízeních, jako jsou 
nemocnice a veřejná zdravotnická střediska. Proto je třeba vyvinout maximální úsilí, aby zdravotní politika v budoucnu podporo-
vala přítomnost služeb genetického poradenství pro pacienty s DM a pacienty s jinými genetickými chorobami.

Klíčová slova: deprese; diabetes mellitus; genetické poradenství; úzkost; znalosti
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