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Abstract

Introduction: Statistics show that heart failure is a major public health 
problem, and in the population that continues to remain, the disease 
will only increase. Self-care includes activities performed by the patient 
to maintain life, healthy functioning, and well-being. Self-care in heart 
failure can be defined as a decision-making process that influences 
measures that maintain physiological stability, facilitate the perception 
of symptoms and the response to them. Coping with heart failure is 
often complicated, because it involves a complex treatment regimen. 
Methods: A descriptive method of working with a review of Slovenian 
and foreign literature using the Cochrane Library, CINAHL, PubMed 
and MedNar. The Google Scholar web browser was also used to search 
the literature. We were looking for literature that was published from 
2010 to 2020, the focus was on more recent literature. Results: Preventive 
activities in self-care measures reduce direct and indirect health care 
expenditure, so hospitalization is increased due to the health-related 
quality of life of patients. With different coping strategies (selective 
denial, goal setting) patients with heart failure achieved a better clinical 
outcome. In the future, we can expect a big increase in the need for 
appropriate therapeutic tools and approaches, in connection with heart 
failure. Above all, the need for education, self-care control and therapy 
titration. Solutions that will allow patients with heart failure to be treated 
appropriately are needed. Discussion and conclusions: Heart failure is a 
medical condition with frequent hospitalizations, high mortality, and 
high treatment costs. It is extremely important to involve patients in 
health education programs that encourage them to take active care of 
their health, to acquire the necessary knowledge and skills, and to form 
a positive attitude and behavioural patterns for a healthy lifestyle. Only 
through the joint action of all stakeholders in the field of health, the 
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economy, the non-governmental sector and others can we achieve better 
health for all of us.

Keywords: heart failure, health promotion, self-care, self-management

Introduction 
Heart failure (HF) is a common cardiovascular disease associated with high 
morbidity, mortality, and hospital admission. Heart failure is a major public 
health problem, the incidence of which is increasing. Current treatment of a 
patient with HF requires a multidisciplinary approach and includes four areas 
of care related to biomedical care, psychosocial care, self-care or self-manage-
ment, and palliative care. The disease requires daily self-care, which is a major 
part of successful disease management. Self-management and self-care in HF 
refer to how the individual is responsible for the active management of daily ac-
tivities such as compliance and regular use of medications, weight monitoring, 
and lifestyle change. Many factors can affect a person’s ability to independent-
ly manage HF, these include the socioeconomic status of the patient, the level 
of health literacy, access to ongoing family support, educational interventions, 
and the care model in a given health system (Cui et al., 2019). 

Self-care includes activities performed by the patient to maintain life, 
healthy functioning, and well-being. Koirala and colleagues (2020) believe that 
the ability to perform self-care activities can improve both self-sufficiency and 
self-care management. The goal of self-care in HF is to improve the health out-
comes of patients and to maintain the symptoms of HF in order to avoid avoid-
able complications. Optimal self-care includes proper medication, adherence 
to dietary instructions and a healthy lifestyle, monitoring of symptoms, taking 
appropriate measures to manage symptoms, and regular collaboration with 
healthcare professionals. Through these activities and measures, self-care helps 
to reduce direct and indirect health care expenditure, reduces hospitalizations 
and increases the health-related quality of life of patients.

Methods 
We used a descriptive method of work; a review of Slovenian and English liter-
ature was made. Data for were selected from May 2021 to June 2021. Literature 
was searched in the Cochrane Library, CINAHL, PubMed and MedNar data-
bases using the following keywords: heart failure, self-management, heart fail-
ure AND education. The Google Scholar web browser was also used to search 
the literature. The age of literature was limited from 2010 to 2021, the empha-
sis was on more recent literature. Articles with full access to the text related to 
the topic of heart failure were included. The exclusion criteria were: articles that 
did not have a complete article structure, articles that did not relate to the top-
ic. In addition, the relevance of the content was also a selection criterion. 21 ar-
ticles were reviewed, of which 10 articles were excluded according to the exclu-
sion criteria. Articles that were not in Slovene or English were also excluded.
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The collected literature is professionally, substantively and topically relat-
ed to the title of the work.

Results 
Coping with HF is complex, as it often involves a complex treatment regimen. 
Patients with HF should follow dietary and exercise recommendations and 
should actively engage with the health facility (Gu et al., 2020).

Statistics confirm SP as a major public health problem, and in the popu-
lation that remains, the disease will only increase. Promoting self-care and dis-
ease management through improved education and follow-up of people with 
HF can reduce the possibility of hospital admission, improve patient outcomes, 
and reduce healthcare-related costs, which remains essential in this popula-
tion (Hart et al., 2020). If patients do not follow self-care activities, such as tak-
ing therapy regularly or weighing regularly, the symptoms of HF can obvious-
ly worsen.

Between 2004 and 2012, Lainščak and colleagues (2019) in Slovenia re-
corded 2,430,748 hospitalizations due to illness, of which 158,303 (6%) with HF. 
The final sample of hospitalizations included 156,859 hospitalizations with SP.

A recent review showed that drug compliance ranges between 20 and 
58%. Patients should be advised to always take medication, even when they are 
feeling well, as this is due to effective treatment. It is most effective for people 
with HF to prepare therapy at home in containers or tablets for the next day, so 
that they do not forget to take medication (Rabelo et al., 2007).

We will educate patients and their relatives about heart failure and em-
power them to perform self-care, such as: Education about their medications 
and how to manage heart failure, changing eating habits, improving strength 
and mobility, daily exercise, monitoring vital signs and symptoms of heart fail-
ure, management of aggravated symptoms, proper use of devices to monitor 
blood pressure, heart rate and weight. Indicators of health and well-being of 
patients: reduced symptoms of the disease (decompensation symptoms), blood 
pressure and pulse within normal limits (normotension and normocardia), im-
proved well-being of an individual with HF, reduced fear of self-care activity.

The aim is to reduce the burden of cardiovascular diseases among the 
Slovenian population, because cardiovascular diseases represent an important 
public health problem. However, the participation of the population is impor-
tant for the success of the program, as a key change is the lifestyle of the people.  

Discussion 
The goal is to create a motivational model for the implementation of self-care 
as a method to improve their own well-being and strengthen their health - em-
phasis on people with heart failure and their relatives, and sports opportuni-
ties for everyone else. The goal is to increase knowledge about heart failure, 
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and about self-care in doing so. In addition, the aim is to increase cooperation 
between organizations and groups of individuals, and to increase the number 
of transmitters of information through promotional activities and influential 
people, thereby increasing the number of politicians who support the proposed 
policy changes. A program to promote self-care in people with heart failure 
would achieve a higher quality of life for elderly who face such problems.

The advantages of the project are, above all, urging the elderly population 
to better self-care heart failure activity. Through these activities and measures, 
self-care helps to reduce direct and indirect health care expenditure, reduces 
hospitalizations and increases the health-related quality of life.

Opportunities for active participation in various sports activities, learn-
ing about diets and a healthy diet, which is crucial in managing and reducing 
symptoms. Individuals have the opportunity to talk individually with experts 
in the field. The program offers empowerment to heart failure sufferers as well 
as their relatives or close people, and can also lead to improved health, well-be-
ing and, consequently, the quality of life of individuals with HF and their rel-
atives. 

Conclusions
Heart failure is a medical condition with frequent hospitalizations, high mor-
tality, and high treatment costs. Due to better treatment of acute conditions in 
cardiology and the aging of the population, the prevalence of heart failure is 
increasing, which is the only condition in cardiology whose burden is increas-
ing. Therefore, important health education programs that encourage individu-
als (individual approach) or groups of the population (group approach) to be-
gin to actively care for their health, acquire the necessary knowledge and skills, 
and develop positive attitudes and behavioural patterns for a healthy lifestyle.

Only through the joint action of all stakeholders in the field of healthcare, 
the economy, the non-governmental sector and others can we achieve better 
health for all of us.
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Abstract

Introduction: A high percentage (20% to 40%) of residents in nursing 
homes care and patients in acute hospitals suffering from dementia 
develop neuropsychiatric symptoms such as anxiety, depression, 
agitation, apathy and delusions. Neuropsychiatric symptoms are 
complex, stressful and challenging to manage, which increase caregiver’s 
burden and the cost associated with dementia care. This systematic 
literature review aims to investigate the effects of music therapy on 
neuropsychiatric symptoms of patients with dementia. Methods: 
A literature search was performed in databases: MEDLINE, Wiley 
Online Library, CINHAL and ScienceDirect. The search keywords 
included dementia, music therapy, neuropsychiatric symptoms, anxiety, 
depression. The search was limited to scientific articles; only articles 
in English language; only systematic reviews; articles published from 
January 2011 to January 2021; articles with full text available; articles 
about residents, who were clinically diagnosed with dementia; articles on 
study intervention: music therapy; outcomes of study: reported at least 
one effect of music therapy on neuropsychiatric symptoms; reviews were 
required to have an AMSTAR rating of five points or greater. Results: 
We screened 3257 titles, only 12 articles, involving in total 5.978 patients, 
met the inclusion criteria for review. Overall, the studies showed that 
music therapy has a significant impact on decreasing neuropsychiatric 
symptoms of people with dementia. Some of studies found out that there 
were no significant improvements on cognition or daily functioning and 
the results on quality of life were ambiguous. Discussion and conclusions: 
Music therapy is beneficial and improves neuropsychiatric symptoms of 
people with dementia, therefore it could be a powerful treatment strategy 
in the future. However further randomized studies are still needed.

Keywords: dementia, music therapy, neuropsychiatric symptoms, 
depression, anxiety.

Effects of music therapy on patients with 
dementia: A systematic review 

Liridon Avdylaj, Ines Dujc 
Izola General Hospital, Izola, Slovenia

liridon.avdylaj@gmail.com; ines.dujc@gmail.com

https://doi.org/10.26493/978-961-293-129-2.13-23



zd
ra

vj
e 

st
ar

o
st

ni
ko

v 
| h

ea
lt

h 
o

f t
he

 e
ld

er
ly

14

Introduction 
Dementia is a syndrome caused by a brain disease that can be chronic or pro-
gressive (World Health Organization, 2020). A large proportion (from 20% to 
40%) of residents of nursing homes and patients in hospitals suffering from 
dementia develop neuropsychiatric symptoms, such as violent behavior, agi-
tation, wandering, socially inappropriate behavior, eating disorders, anxiety, 
depression, apathy, insomnia, delusions, misidentification, and hallucinations 
(Aarsland, 2020).

Demographic aging is a global process resulting from improved health-
care over the last century. There are more than 10 million new cases of demen-
tia worldwide each year, i.e. one new case every 3.2 seconds (Alzheimer’s dis-
ease international, 2020; Alzheimer’s Association, 2021).

Dementia is also a major economic burden because treatment costs are 
high. Treatment includes costs attributable to informal care (unpaid care for 
family and others), direct costs of social care (provided by professionals), and 
direct costs of healthcare (cost of treating dementia and other conditions in 
primary and secondary care) (Castro et al., 2010; Gustavsson et al., 2010).

The treatment of patients with dementia is holistic. Both pharmacological 
and non-pharmacological treatments are important. However, there is now a 
wide range of non-pharmacological strategies to treat neuropsychiatric symp-
toms. Among these strategies, music therapy is worth mentioning. According 
to the World Federation for Music Therapy, music therapy is “the use of mu-
sic and/or musical elements (sound, rhythm, melody, and harmony) by a qual-
ified music therapist, with a client or group, in a process designed to facilitate 
and promote communication, relationships, learning, mobilization, expres-
sion, organization, and other relevant therapeutic objectives to meet physical 
emotional, mental, social and cognitive needs”. Some studies indicated a ben-
eficial effect on reducing the anxiety of patients with dementia (Svansdottir 
and Snaedal, 2006, Goddaer and Abraham, 1994; Moroi et al., 2008; Nomi et 
al., 2005; Tabloski et al., 1995; Tsuchiya, 2003) and a few studies also indicated 
moderate increase a cognitive function (Miura et al., 2005). On the other hand, 
some studies reported that music therapy did not have a significant effect on 
agitated behaviors in those with dementia (Sung et al., 2012).

Methods 
A literature search was performed in databases. 

Search strategy and selection criteria 
A literature search was conducted in following databases:  MEDLINE, Willey 
Online Library, CINHAL and ScienceDirect. The search keywords included 
dementia, music therapy, neuropsychiatric symptoms, anxiety, depression. Da-
tabases were searched using the Boolean operators to find the results (dementia 
AND music therapy AND neuropsychiatric symptoms OR anxiety OR depres-
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sion). The search was limited to scientific articles; only articles in English lan-
guage; only systematic reviews; articles published from January 2011 to January 
2021; articles with full text available; articles about residents who were clinical-
ly diagnosed with dementia; articles on study intervention: music therapy; out-
comes of study: reported at least one effect of music therapy on neuropsychiat-
ric symptoms; reviews were required to have an AMSTAR rating of five points 
or greater (Table 1).

Table 1: Inclusive and exclusive criteria

Criteria Inclusion criteria Exclusion criteria 

Topic 
Effect of music therapy on de-
creasing neuropsychiatric symp-
toms of patients with dementia 

Other types of therapy on de-
creasing neuropsychiatric symp-
toms of patients with dementia

Population 
Residents or patients who were 
clinically diagnosed with de-
mentia

Residents or patients with other 
pathologies or matters 

Types of study Only systematic reviews Other study design 
Time frame 1.1.2011 – 1.1. 2021 Published before 1.1. 2011
Language English only articles Articles in other languages 
Available in electronic databases articles with full text available Incompletely accessible articles 

Outcomes 
reported at least one effect of mu-
sic therapy on neuropsychiatric 
symptoms

No outcomes/unclear effect 

Rating tool Five points or greater by AM-
STAR Less than five points by AMSTAR 

Legend: AMSTAR- A Measurement Tool to Assess systematic reviews.

Study identification and selection 
Without the use of pre-defined exclusion criteria, we obtained 9.327 titles. Of 
these, the most articles were in the Medline database, namely 3.263, the second 
database with the most articles was Willey Online Library 1.054 articles, in the 
CINHAL there were 872 articles, and the least results were in the ScienceDirect 
database, there were 520 articles. After applying such as time limit, removal 
of duplicates, full availability of text and articles in English, the number of re-
sults was reduced to 549 articles. We further removed an additional 127 articles 
based on analysis of article titles and/or abstracts due to population, which did 
not include residents or patients who were clinically diagnosed with dementia, 
thus removing and additional 100 articles. In addition, 64 additional articles 
were excluded because we could not accurately understand or the effect of mu-
sic therapy was unclear. We removed an additional 15 articles because authors 
use other types of non-pharmacological therapy on decreasing neuropsychiat-
ric symptoms of patients with dementia. At finally phase we evaluated twenty 
articles with a Measurement Tool to Assess systematic review (AMSTAR).  On-
ly twelve articles met other inclusion criteria  and get more than five points or 
greater by AMSTER. 
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Twelve articles included in the systematic review of the literature met all 
the set inclusion criteria. Articles that were in line with the purpose and goal of 
our systematic review were evaluated with a Measurement Tool to Assess sys-
tematic review (AMSTAR) (Table 2). A total of 5,978 patients participated in all 
studies included in our review. The PRISMA approach () was used to show the 
course of the literature review (Figure 1) (Moher et al., 2015). We further im-
ported the results into the Zotero program, which is a research tool that also 
enables the organization, storage of resources, management and citation of our 
references. 

Results 
We identified and analysed 12 articles (Ueda et al., 2013; Ing-Randolph et al., 
2015; Fusar-Poli et al., 2018; Gomez-Romero et al., 2017; Sherriff et al., 2017; 
Rezende Alexio et al., 2017; Zhang et al., 2016; Mercadal-Brotons and Alcanta-
ra-Silva., 2019; Bartfy et al., 2019; Li et al., 2019; Long Lam et al., 2020; Morales 
et al., 2020) showed on (Table 2).

Table 2: Overview of studies

Reference Type of study Study goal Sample size Research findings AMSTAR

Ueda et al., 2013 A systematic 
review 

Investigate the 
effects of music 
therapy on be-
havioural and 
psychological 
symptoms, cog-
nitive function, 
and activities 
of daily living 
in patients with 
dementia. 

617

The effect of therapy is 
effective for the man-
agement of behav-
ioural and psychologi-
cal symptoms.

11/11

Ing- Randolph 
et al., 2015

Systematic 
review

To review the 
using group 
music interven-
tion to reduce 
dementia-asso-
ciated anxiety, 
the delivery of 
such interven-
tions.

361 people clin-
ically diagnosed 
with demen-
tia, the age of 
subjects ranged 
62.7-99 years

Group music inter-
vention to treat de-
mentia-associated 
anxiety is a promising 
treatment. However, 
the small number of 
studies and the large 
variety in methods 
and definitions lim-
it our ability to draw 
conclusions. 

9/11
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Reference Type of study Study goal Sample size Research findings AMSTAR

Gomez-Romero 
et al., 2017

A systematic 
review 

The aim is to 
ascertain the 
conclusions of 
scientific publi-
cations regard-
ing the benefits 
of music ther-
apy on behav-
ioural problems 
elderly patients 
with dementia. 

404 subjects di-
agnosed with 
dementia.

Music therapy is ben-
eficial and improves 
behaviour disorders, 
anxiety and agitation 
in subjects diagnosed 
with dementia.

9/11

Zhang et al., 
2016

A systematic 
review of liter-
ature

To analysed the 
efficacy of mu-
sic therapy in 
elderly demen-
tia patients, and 
if so where mu-
sic therapy can 
be used at first-
line non-phar-
macological 
treatment.

1757 adults with 
dementia

The meta-analysis 
suggested that music 
therapy had positive 
effects on disruptive 
behaviour and anxie-
ty and positive trend 
for cognitive function, 
depression and quali-
ty of life.  

11/11

Fusar-Poli et al., 
2018

A systematic 
review of liter-
ature

The effect of 
music thera-
py on cognitive 
functions in pa-
tients with de-
mentia.

330

It is possible to affirm 
that the positive effect 
of music therapy on 
cognitive impairments 
in dementia.

9/11

Rezende Alexio 
et al., 2017

A systematic 
review of liter-
ature

Assessing the 
efficacy of mu-
sic therapy in 
the neuropsy-
chiatric symp-
toms of people 
with dementia. 

641 elderly 
with uncatego-
rized demen-
tia, AD, vascu-
lar dementia, 
mixed dementia 
in mild, mod-
erate and sever 
stages.

In general, studies in-
dicated the efficacy of 
music therapy on the 
decline of depression, 
agitation and anxiety. 
There were heteroge-
neity of interventions, 
methodological de-
sign and instruments 
of evaluation among 
studies.

9/11

Sherriff et al., 
2017

A systematic 
review of liter-
ature 

To establish 
whether mu-
sic therapy im-
proves neu-
ropsychiatric 
symptoms in 
adults with de-
mentia and/or 
delirium in the 
general hos-
pital. 

239 patients 
clinically diag-
nosed with de-
mentia.

Music delivery was 
feasible and have a 
positive effect on 
some aspects of neu-
ropsychiatric symp-
toms in various set-
tings, but the studies 
was generally small at 
high risk of bias and 
did not use recog-
nized frameworks for 
evaluating complex 
interventions.

9/11
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Reference Type of study Study goal Sample size Research findings AMSTAR

Hui-Chi Li et 
al., 2019

A systematic re-
view of liter-
ature

Determine the 
effectiveness 
of music ther-
apy on reduc-
ing depression 
for people with 
dementia dur-
ing different in-
tervention in-
tervals.

388

Music therapy inter-
ventions can effective-
ly reduce people de-
pression in people 
with dementia. The 
importance of mu-
sic therapists in mu-
sic therapy interven-
tions. 

9/11

Mercadal-Bro-
tons and Alan-
tara-Silva., 2019

A systematic re-
view of liter-
ature 

To provide clin-
ical recom-
mendation re-
garding music 
therapy inter-
ventions on 
patients with 
non-Alzheim-
er disease de-
mentia.

136 patients. 15 
patients were 
diagnosed with 
dementia.

The results of the 
sources analyzed show 
that active music ther-
apy seems to be safe 
and effective treat-
ment for all tyoes of 
dementia. However, it 
is recommended that 
future studies contem-
plate and highlight 
the diversity of symp-
toms and course of 
the disease of the dif-
ferent types of demen-
tia in order to identify 
and better understand 
the music therapy in-
terventions best suited 
for each of them

10/11

Bartfay et al., 
2019

A systematic re-
view of liter-
ature

To examines 
the effects of 
music therapy 
on behaviour-
al psychologi-
cal symptoms 
of dementia 
and the quality 
of life.

Approximate-
ly 1872 patients 
clinically diag-
nosed with de-
mentia.

Overall, the studies 
showed a significant 
impact on mitigating 
agitation, reducing 
BPSD and improving 
memory, cognition, 
QOL, and decreasing 
anxiety and symptoms 
associated with de-
pression. 

9/11

Morales et al., 
2020

A systematic re-
view of liter-
ature

Effect of mu-
sic therapy on 
cognitive func-
tion, quality of 
life, and/or de-
pressive state 
in people living 
with dementia.

816

Music therapy could 
be a powerful treat-
ment strategy. It is 
necessary to devel-
oped clinical tri-
als aimed to design 
standardized proto-
cols depending on the 
nature or stage of de-
mentia so that they 
can be applied togeth-
er with current cogni-
tive-behavioural and 
pharmacological ther-
apies.

9/11
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Reference Type of study Study goal Sample size Research findings AMSTAR

Long Lam et al., 
2020

A systematic re-
view of liter-
ature 

Effects of mu-
sic therapy on 
patients with 
dementia to 
evaluate its po-
tential benefits 
on dementia. 

No data 

Music therapy could 
improve verbal fluen-
cy and reduce anxie-
ty, depression, and ap-
athy to patients living 
with dementia. There 
dose not appear to be 
proven benefits on 
memory, daily func-
tion, or overall quali-
ty of life

8/11

Discussion 
Nowadays, there is a growing incidence of this disease in the population all 
around the world, and, therefore, it is important to develop treatments and ac-
tivities to relieve its symptoms. To reach that assumption, we performed this 
overview which identified 12 systematic reviews including 228 studies report-
ing on outcomes of music therapy on at least one neuropsychiatric symptom 
to patients with dementia. These reviews addressed components that are im-
portant for this intervention to be successful, like for example range of differ-
ent types of music therapy, the intervention length, the number of sessions per 
week, and the person who conducted music therapy.

Some of the analyzed studies found out that music therapy can alleviate 
anxiety and depression. Gomez-Romero et al., 2017, found that different types 
of music therapy (active technique, passive listening, or combined technique) 
are beneficial for improving anxiety. The results of a study by author Ueda et 
al., 2013 indicate that music therapy reduced anxiety and depression in people 
with dementia. However, they were unable to clarify what type of music ther-
apy. Regarding the effects of the intervention type, the singing intervention 
seemed to produce moderate effects on behavior and anxiety. The listening in-
tervention might produce somewhat more effects on the outcomes of behav-
ior, depression, and anxiety. In the study by Alexio et al., 2017, receptive “relax-
ation” music therapy is a method that probably better reduces neuropsychiatric 
symptoms. Studies of authors Zhang et al., 2016, and Long Lam et al., 2020, al-
so showed that music therapy had positive effects on disruptive behavior and 
anxiety but also a positive trend for cognitive function, depression, and qual-
ity of life. 

A systematic review from author Long Lam et al., 2020, showed that the 
effect of music therapy on patients living with dementia suggested significant 
improvements in verbal and language fluency, alleviation of BPSD including 
anxiety and depression and reduced levels of apathy. These findings are gener-
ally in line with previous reports on the potential benefits of music therapy in 
improving the behavioral symptoms in patients living with dementia (Zhang et 
al., 2016; Gomez-Romero et al., 2017). However, this study suggests that the mu-
sic therapy field significantly improves the overall aspects of cognition (such as 
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memory, orientation, and registration), agitation, daily functioning, and the 
quality of life living with dementia. A systematic review with meta-analyses 
from authors Fusar-Poli et al., 2018, aimed at providing an overview of the pos-
sible effects of music therapy on cognitive functions in patients with demen-
tia. Results confirm the conclusions of previous reviews which did not find any 
significant improvement in global cognition (Chang et al., 2015; Lie et al 2015; 
Ueda et al., 2013). They did also not find any positive effect of music therapy on 
domains like cognitive functions, such as attention, language, memory, and 
perceptual-motor skills. 

A study by Li et al., 2019, showed that the intervention length and num-
ber of sessions per week of music therapy is very important to reduced depres-
sion of people with dementia. The meta-analysis revealed that music therapy 
was significantly associated with decreasing the degree of depression for me-
dium-term intervention (six to 12 weeks). No significant differences in depres-
sive levels were found between music therapy and control groups in short-term 
interventions (three or four weeks). The effects of medium-term music therapy 
may contribute to improved depression in people with dementia while short-
term intervention may not. Another similar meta-analysis study suggested that 
short-term music therapy might not be able to improve cognitive function for 
people with dementia (Li HC et al., 2015).

The definition of music therapy specifies that sessions must be guided 
by a qualified music therapist. A majority of analyzed studies showed that the 
involvement of music therapists significantly reduced neuropsychiatric symp-
toms (Li et al., 2019; Gomez-Romero et al., 2017; Ueda et al., 2013; Fusar-Poli et 
al., 2018; Alexio et al., 2017; Sherriff et al., 2017).

Our systematic review includes a relatively large number of subjects and 
studies. Therefore, we can summarize that music therapy has a significant im-
pact on decreasing neuropsychiatric symptoms of people with dementia. Some 
studies found out that there were no significant improvements in cognition or 
daily functioning and the results on quality of life were ambiguous.

Conclusions
Music therapy is beneficial and improves neuropsychiatric symptoms of people 
with dementia. Therefore, it could be a powerful treatment strategy in the fu-
ture. However further randomized studies are still needed.
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Abstract

Introduction: The growing number of elderly people in the population 
is accompanied by an increased prevalence of chronic diseases, e.g. 
dementia, which will confront the healthcare system with major 
challenges in the future. Therefore, appropriate interventions are needed 
to support healthy aging combined with a high quality of life. The 
potential of the adult organism for neuronal plasticity, induced by long-
term physical activity, was examined in an interdisciplinary project on 
aging research from neuroscientific, physiological, neuropsychological 
and sports science perspectives. Methods: In a longitudinal study with 
20 healthy elderly people (M=72.65, SD=4.31 years) the influence of 
endurance and strength training as well as dance training on brain 
structure, BDNF, memory, balance ability and endurance performance 
was investigated. Measurements were performed before the start of 
the training phase, after 6 months, 18 months and 5 years. Structural 
MRI scans (FSL segmentation), blood analyses, the Verbal Learning 
and Memory Test (VLMT), Limits of Stability Test (LoS) and Physical 
Working Capacity Test 130 (PWC 130) were conducted. Results: In both 
groups, we observed an increased volume in the left amygdala (F(3,36) 
= 3.760, p = .019, f = .56), a maintenance of BDNF concentration in 
blood plasma, an improvement in balance ability according to LoS in 
terms of reaction time (F(3,42) = 6.379, p = .001, f = . 67), movement 
velocity (F(3,42) = 4.925, p = .005, f = .59), endpoint (F(1.83, 25.58) = 9.221, 
p = .001, f = .81), maximum dislocation (F(3,42) = 12. 476, p < .001, f = 
.94) and direction control (F(3,42) = 6.542, p = .001, f = .68) as well as 
a stabilization of the performance in PWC 130. Memory performance 
improved significantly in the dance group with regard to recognition 
performance (X²(3, N=8) = 12.197, p = .007). Discussion and conclusions: 
The neuroplasticity effect was confirmed as a result of both training 
measures based on neurostructural, molecular, cognitive, coordinative 
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and conditional adaptation phenomena in the adult organism. The study 
showed that a long-term physically active lifestyle leads to preservation 
of performance and thus to a higher quality of life as well as autonomy in 
old age. It should be emphasized that only dance training contributed to 
cognitive performance enhancement. 

Keywords: neuroplasticity, cognition, dance, seniors, dementia 
prevention

Introduction
Demographic change, characterized by low birth rates and simultaneously ris-
ing life expectancy, has arrived in Germany long ago. “Every second person in 
Germany today is older than 45 and every fifth person is older than 66” (Fed-
eral Statistical Office, 2020). In the future, a further increase in the number of 
senior citizens and a decline in the working-age population can be expected. 
The challenges for the health care system and the provision of care require the 
development of appropriate interventions that support healthy aging combined 
with a high quality of life and autonomy in old age. Physical activity and cogni-
tive training are interventions that have been shown in the past to be promis-
ing methods to positively influence age-related structural and functional brain 
changes, and thus the prevalence of dementia. A combination of both meth-
ods seems to be the most effective. Sportive dance training represents such a 
combination, as it combines conditional, coordinative, cognitive and emotion-
al contents (Müller et al., 2017, Rehfeld et al., 2017, Rehfeld et al., 2018).

Our aim was to investigate the influence of different physical activities 
on neurostructural, molecular, neuropsychological and motor parameters in 
healthy elderly people aged 60 to 85 years in the long-term course. A distinc-
tion is made between sportive dance training and fitness training (endurance 
and strength training). The longitudinal study is one of the few to examine the 
long-term effects of different training methods on the complex performance 
structure of healthy elderly people and therefore plays an essential role in the 
research focus on dementia prevention.

Methods
The longitudinal investigation is based on a randomized study design. In 2012, 
study participants were randomly assigned to either an intervention group 
(sportive dance training) or an active control group (fitness training). After 
six months of intervention, the first posttest was conducted. After another 12 
months of training, posttest 2 was performed. Finally, a last posttest was com-
pleted about 5 years after the start of the first tests. Over the course of the 5-year 
longitudinal study, the sample size decreased from the original 62 subjects to 
20 subjects (ten subjects per group). The measurements included neurostruc-
tural, molecular, neuropsychological and motor tests. The aim of the longitu-
dinal study was to examine the development of the above-mentioned parame-
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ters of the sportive dance group and the active control group in the long-term 
course of about 5 years. An inactive control group was not included because 
numerous studies have already shown that physical inactivity leads to accel-
erated age-correlated decline processes (Erickson et al., 2011). In addition, it is 
ethically questionable to encourage people to be physically inactive for a longer 
period.

Only cognitively healthy subjects were included in the study. Inclusion 
criteria were a minimum score of 26 on the Mini-Mental Status Test (MMST) 
of Folstein, Folstein & McHugh (1990). Further inclusion criteria were a min-
imum age of 60 years and MRI suitability (no metallic implants, pacemakers, 
tinnitus, tattoos, use of centrally acting drugs, claustrophobia and neurologi-
cal diseases such as stroke or Parkinson’s disease).

In the intervention group, the training of conditional and, in particu-
lar, coordinative abilities were in focus, as well as the memorization and recall 
of acyclic, non-automated movement combinations. The fitness training, on 
the other hand, emphasized conditional skills such as strength and endurance, 
which were characterized by cyclic, automated, and alternating movements 
(Rehfeld, 2016). Both exercise interventions had the same conditions regarding 
the use of music as well as the implementation of the training in a group to keep 
possible psychosocial and emotional effects constant in the two groups. The 
training duration, intensity and frequency were almost identical in both train-
ing groups. The structure of the training sessions in a warm-up, main and cool-
down part were also the same in both groups. The sportive dance training in-
cluded different genres, such as line dance, jazz dance, Latin dance, rock’n’roll 
and square dance, which changed monthly. The training concept was based on 
a balance between learning new acyclic movement patterns and consolidating 
them through repetition and recall. Due to the variety of coordination of par-
tial body movements, new multimodal sensory and motor stimuli were creat-
ed continuously. The combinations of mostly unknown step patterns and arm 
movements had to be memorized, recalled and reproduced under the pressure 
condition of the dynamic-rhythmic structure of time. The memorization of 
movement sequences and the recall of these to specific musical structures un-
der time pressure and the permanent relearning of movement sequences under 
constant conditional stress underline the high cognitive demand in sportive 
dance training. In addition to time pressure, rhythm, positioning and preci-
sion pressure are further pressure conditions of dancing. Spatial orientation, 
balance (change of one-legged stances, permanent shifting of the body’s center 
of gravity), directional ability (due to changes of place and direction as well as 
turns), coupling ability (through the combination of arm and leg movements) 
and speed were also trained. In the fitness training, the 60-minute main part 
was divided equally (20 minutes each) into endurance training on the bicycle 
ergometer, strength training with small equipment and flexibility training. In 
this training program, we intentionally kept the coordinative demands of the 
exercises as low as possible.
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Structural volume changes of the brain were quantified using magnet-
ic resonance imaging (MRI). A Siemens MAGNETOM Verio 3 Tesla magnetic 
resonance imaging scanner was used to collect the imaging data for this study. 
Based on high-resolution T1-weighted MR images, the amygdala volumes were 
estimated separately for each hemisphere using the segmentation and regis-
tration tool FIRST, which is part of the FMRIB’s Software Library (FSL) (Pat-
enaude et al., 2011). Blood samples, which were always collected in the morning 
in a fasting state, were analyzed using an ELISA kit (Enzyme Linked Immu-
no Sorbent Assay) and tested for neutrophins (specifically BDNF). BDNF con-
centrations in blood plasma, blood serum, and whole blood were determined, 
as well as the ratio of blood serum to plasma BDNF concentrations. Long-term 
regular physical activity and moderate to intense exercise induce an increase 
in BDNF receptors in brain regions responsible for motor activity and prevent 
neurodegeneration (Erickson et al., 2011). To measure memory performance, 
the Verbal Learning and Memory Test (VLMT) was performed. This test meas-
ures the performance of verbal declarative episodic memory (Helmstaedter et 
al., 2001). Balance ability was assessed using the limits of stability (LoS) test. 
This measures numerous movement characteristics related to the subject’s abil-
ity to swing voluntarily to different positions in space and briefly maintain bal-
ance at these positions. The test includes reaction time, movement speed, max-
imum deflection and endpoint deflection, as well as directional control. The 
Physical Working Capacity Test 130, a step load test on a bicycle ergometer, was 
used to evaluate the conditional capacity endurance. The performance param-
eters of the PWC 130 were absolute performance in watts and relative perfor-
mance in watts per kilogram of body weight.

Results

Figure 1: Effect of sportive dance training and fitness training on BDNF 
plasma over the course of the 5-year training intervention

The volume of the left amygdala increased significantly over the five-year 
training period (F(3,36) = 3.760, p = .019, partial η² = .24). Cohen’s effect size 
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f was .56, corresponding to a strong effect. According to post-hoc tests with 
Bonferroni correction, there was a trend toward an increase in volume in the 
left amygdala from posttest 1 to posttest 2 (p = .085). There were no signifi-
cant group differences. Furthermore, it was shown that BDNF concentration 
in blood plasma remained stable over the five-year training period (F(3,45) = 
2.591, p = .064, partial η² = .15). No significant group differences were present.

In addition, it was revealed that the Corrected Recognition Performance 
in the VLMT was significantly improved over the five-year training period in 
the sportive dance group (Chi-Square(3) = 12.197, p = .007, n = 8) and remained 
stable in the fitness training group (Chi-Square(3) = 3.387, p = .336, n = 9). No 
significant group differences were found.

Figure 2: Effect of sportive dance training and fitness training 
on the Corrected Recognition Performance in the VLMT over the course 
of the 5-year training intervention

Moreover, it was shown that the “reaction time” in the LoS was signifi-
cantly improved during the five-year training phase (F(3,42) = 6.379, p = .001, 
partial η² = .31). Cohen’s effect size f is .67, representing a strong effect. There 
were no significant group differences. The “speed of movement” in the LoS 
was also significantly increased during the five-year training period (F(3,42) = 
4.925, p = .005, partial η² = .26). Cohen’s effect size f was .59, reflecting a strong 
effect. No significant group differences were observed. Furthermore, the “end-
point” in the LoS demonstrated a significant increase over the five-year train-
ing period (F(1.83, 25.58) = 9.221, p = .001, partial η² = .40). Cohen’s effect size f 
was .81, indicating a strong effect. There were no significant group differences. 
The “maximum deflection” in the LoS was also significantly enhanced (F(3,42) 
= 12.476, p < .001, partial η² = .47). Cohen’s effect size f was .94, which corre-
sponded to a strong effect. No significant group differences were present.
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Figure 3: Effect of sportive dance training and fitness training on 
maximum deflection of the LoS over the 5-year training intervention

Finally, also with regard to “directional control” in the LoS, it could be 
shown that performance significantly increased from the second to the third 
measurement time point and significantly decreased again from the third to 
the fourth measurement time point (F(3,42) = 6.542, p = .001, partial η² = .32). 
Cohen’s effect size f was .68, corresponding to a strong effect. No significant 
group differences were present. Lastly, it was shown that absolute performance 
in watts of PWC 130 remained stable over the five-year training period in both 
the dance group (Chi-Square(3) = 4.846, p = .183, n = 6) and the fitness training 
group (Chi-Square(3) = .360, p = .948, n = 8). There were no significant group 
differences. In addition, it was observed that relative performance in PWC 130 
maintained stability (F(3,36) = 1.189, p = .328, partial η² = .09). There have been 
no significant group differences. In both groups, conditional adaptations oc-
curred in terms of stabilization of endurance performance over a 5-year period.

Discussion
The present article reflects the main results of the longitudinal study. In the 
neurostructural and molecular area, a high heterogeneity of the results was ob-
served. In the neuropsychological domain of the longitudinal study, there was 
a high homogeneity of results, which was characterized by a largely demon-
strated maintenance of performance and an absence of group differences. An 
exception was the improvement of the corrected recognition performance 
in the sportive dance group. In the motor area of the longitudinal analysis, a 
maintenance of endurance performance and numerous improvements in bal-
ance ability were found.

Conclusions
Positive effects of sportive dance training as well as fitness training on neu-
rostructural and molecular parameters in older adults during the five-year 
training intervention were found exclusively in left amygdala volume in both 
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groups. Significant group differences were not detectable in the neurostruc-
tural and molecular domains. Beneficial effects on neuropsychological param-
eters were observed only in corrected recall (verbal memory) in the sportive 
dance group. Regarding motor parameters, positive effects on balance abili-
ty were demonstrated in both groups. Thus, it can be summarized that both 
the conditional-coordinative training dance and the purely conditional train-
ing of endurance and strength have a positive effect on neurostructural, neu-
ropsychological as well as motor performance parameters in elderly people and 
can contribute to the preservation of motor and cognitive functions in old age. 
Therefore, a physically active lifestyle leads to maintaining quality of life and 
autonomy in old age.
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Abstract

Introduction: Good mobility is crucial for achieving a good quality of 
life among the elderly. Factors that affect mobility include aging, disease, 
and injury, but also cognitive decline. A common reason for admitting 
an elderly person to hospital care are complications associated with 
the factors mentioned above. Being admitted to the hospital causes 
additional stress among the elderly, which in practice manifests itself as 
a risk factor for reduced mobility during hospitalization. The aim of the 
present study was to determine the effect of a 14-day physical therapy 
aiming at maintaining or improving the patient’s mobility. Methods: 
We used a quantitative retrospective design. The study included 36 
patients, 25 of whom were women (73.5 %) and 9 were men (26.5 %). 
They were divided into 3 groups, based on the number of points each 
individual achieved in the Mini-Mental State Examination test (MMSE). 
They were grouped according to the guidelines of validated Slovenian 
version of MMSE as follows: 23–19 points – mild cognitive impairment 
(17 patients), 18–11 points – moderate cognitive impairment (12 patients) 
and 10 points or less – severe cognitive impairment (5 patients). Patients 
included in the study were admitted to the Gerontopsychiatric Unit of 
the University Psychiatric Clinic Ljubljana between October 2020 and 
April 2021. Inclusion criteria were: aged 60 years or older, confirmed 
cognitive decline with MMSE, and inclusion in the physical therapy. 
Exclusion criteria included: worsening of chronic disease, acute 
deterioration of health or a fall during hospitalization. To assess the 
patient’s mobility, we used the de Morton Mobility Index (DEMMI). 
Due to the abnormal distribution of the analysed data, the Wilcoxon 
signed-rank test was used to examine the differences between the first 
and second assessment with the DEMMI test. The statistical significance 
of p < 0.05 was taken into account. Results: In the second assessment, the 
results of the DEMMI test in all three groups improved. The most visible 
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improvement is observed in the group with a moderate cognitive decline 
(18 ≤ MMSE ≤ 11 points), which is statistically significant (p = 0.005). A 
statistically significant improvement was also observed in the group with 
mild cognitive impairment (19 ≤ MMSE ≤ 23 points) (p = 0.005). The 
improvement in the second assessment with the DEMMI test, which is 
evident in the group with severe cognitive impairment, is not statistically 
significant (p = 0.109). Discussion and conclusions: Existing research 
shows the importance of adequate physiotherapy treatment of people 
with cognitive impairment. Our research has also shown that targeted 
physical therapy preserves or even improves the mobility of people with 
cognitive impairment, regardless of the degree of the latter.

Keywords: cognitive impairment, mobility, physiotherapy

Introduction
The world’s population is ageing. In 2020, there were 727 million people aged 
65 and above. Over the next 30 years, the world’s population aged 65 and above 
is expected to more than double and reach more than 1.5 billion by 2050 (UN, 
2020). At the same time, there is also an increasing number of people suffer-
ing from dementia. In 2020, there were 50 million people worldwide with de-
mentia. By 2050, that number is expected to rise to 152 million (Alzheimer’s 
disease International, 2020). Due to the ageing of the world’s population, the 
World Health Organization (WHO, 2021) emphasises the importance of im-
proving the lives of older adults and healthy aging. According to the WHO 
(2020), healthy aging is »the process of improving or maintaining functional 
abilities that enable wellbeing in older age« (WHO, 2020). Functional abilities 
include mobility. Mobility is an umbrella term for changing and maintaining 
body position (e.g. lying down, sitting, getting up) or moving in a position (e.g. 
moving in a lying position from one side to the other) or from one place to an-
other. It also involves moving to different locations (e.g., at home) or moving 
using different means of transportation (MKF, 2006).

In the elderly, the key factor for maintaining a good quality of life is pre-
serving good mobility (Le Grow et al., 2013). However, ageing is often associ-
ated with reduced mobility and decreased functional (Mahmood Khan, 2017) 
and cognitive abilities (Murman, 2015). These changes are closely related. Re-
cent researchers (Pedersen et al., 2014; de Melo Borges et al., 2015) argue that 
the elderly with mild cognitive impairment show more mobility limitations 
compared to the elderly with intact cognition. In addition to the decline in cog-
nitive abilities, the factors influencing mobility in the elderly are reduced phys-
ical activity, obesity, decreased muscle strength, balance disorders and various 
chronic diseases (Brown et Flood, 2013). The predominant chronic diseases as-
sociated with reduced mobility in older adults include hypertension, osteoar-
thritis, cardiovascular disease, cancer, respiratory disease, diabetes, and stroke 
(Manini, 2011). Moreover, the occurrence of sarcopenia in old age and the asso-
ciated decrease in muscle mass and muscle strength also causes problems with 



th
e 

ef
fe

ct
 o

f p
hy

sio
th

er
ap

y 
o

n 
th

e 
m

o
bi

lit
y 

o
f p

at
ien

ts
 w

it
h 

co
gn

it
iv

e 
im

pa
ir

m
en

t
35

balance and walking (Marques et Queiros, 2018), which can lead to mobility 
limitations (Cruz-Jentoft et al., 2019) and to a higher incidence of falls (Yeung et 
al., 2019). These problems often lead to hospitalisation of older adults, which is 
an additional risk factor for reduced mobility in the elderly (Surkan et Gibson, 
2018) especially in people with cognitive decline (Hartley et al, 2017).

In addition to cognitive decline, reduced mobility is one of the main risk 
factors for falls among the elderly (Terrosso et al., 2014). The risk of falling is al-
most three times higher in older adults with moderate to severely reduced mo-
bility compared to those without any restraints (Musich et al., 2018), while in 
older adults with dementia, the risk of falling is two times higher than in the el-
derly with intact cognition (Allali et al., 2017). Both reduced mobility and cog-
nitive decline lead to a decrease in an individual’s independence in performing 
activities of daily living (ADLs) (Heiland et al. 2016; Mograbi et al., 2017) and 
increase mortality (Frith et al., 2015; Bergland et al., 2017).

Previous research shows a positive effect of exercise on cognitive abili-
ties, maintaining mobility and independence in performing ADLs in people 
with dementia (Liu et al., 2020). Furthermore, therapeutic exercise improves 
strength, balance, walking, and endurance in people with mild cognitive im-
pairment (Lam et al., 2018), which shows the relevance of including people with 
cognitive impairment in physiotherapy treatment. In addition, a higher fre-
quency of physiotherapy treatments during hospitalisation shortens the length 
of stay, improves functional status and increases independence with ADLs up-
on discharge (Hartley et al., 2016). 

However, the effect of physiotherapy treatment on people with cognitive 
impairment remains insufficiently researched. The aim of our research is to in-
vestigate the effect of a 14-day physiotherapy treatment on the mobility of hos-
pitalised patients with cognitive decline. 

Methods
A retrospective quantitative pilot research was conducted. The research includ-
ed patients admitted to Gerontopsychiatric Unit of the University Psychiat-
ric Clinic Ljubljana between October 2020 and April 2021. Inclusion criteria 
were age 60 and above, cognitive decline confirmed by Mini Mental State Ex-
am (MMSE) and inclusion to physiotherapy treatment. The exclusion criteria 
were exacerbation of a chronic disease and acute health deterioration. 

The De Morton Mobility Index (DEMMI) was used to assess mobility. It 
is a standardised measuring instrument used to assess 15 items, including mo-
bility in bed, mobility on a chair, static balance, dynamic balance and walk-
ing. Eleven items were evaluated with a 2-point scale, and the remaining four 
with a 3-point scale. The maximum that an individual could have achieved is 19 
raw points that were converted into interval-level DEMMI points. Minimum 
of 0 points means complete dependence while 100 points means complete in-
dependence in mobility (de Morton et al., 2008). Braun et al. (2018) confirmed 
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that the DEMMI test has satisfactory psychometric characteristics for assess-
ing older adults with cognitive decline.

The Slovenian version of the Mini-Mental State Exam (MMSE) was used 
to assess cognitive function. A 30-point questionnaire assessed orientation, at-
tention, memory, language and visual-spatial skills. According to the score 
obtained, the patients were divided in three groups: intact cognition (20 – 24 
points), mild cognitive impairment (23 – 19 points), moderate cognitive impair-
ment (18 – 11 points) and severe cognitive impairment (10 points or less) (Gran-
da et al., 2003).

Physiotherapy treatment was customised according to individual’s needs 
and abilities. It included individual exercises, strength exercises, and exercis-
es to improve static and dynamic balance and coordination, transfer training 
and walking training. Tests and physiotherapy treatment were performed on 
the premises of the Gerontopsychiatric Unit of the University Psychiatric Clin-
ic Ljubljana. For each patient, mobility was assessed twice; firstly before enrol-
ment in physiotherapy treatment and secondly after 14 days of physiotherapy 
treatment.

The anonymised data used in the study was obtained from physiothera-
py treatment records. The Commission for Ethical Issues at the University Psy-
chiatric Clinic Ljubljana approved the use of data on the 24th of May 2021. The 
protection of personal data has been ensured. It was used for research and pub-
lishing purposes only.

The data was edited in Microsoft Office Excel 2016 (Microsoft Corpora-
tion, New York, USA) and exported for statistical analysis to IBM SPSS Statis-
tics for Windows 25.0 (IBM Corporation, Armonk, New York, USA). Descrip-
tive statistics were given as count (with percentage) or mean (with standard 
deviation). Shapiro-Wilk test showed the data distribution of the first (p = 
0.018) and second (p = 0.026) DEMMI test was abnormal. To determine the dif-
ferences between the first and second DEMMI test the Wilcoxon test was used. 
Statistical significance was set at p-value < 0.05.

Results
In the period between October 2020 and April 2021, 146 patients were tested 
twice. More precisely, 55 patients (38 %) were enrolled to physiotherapy treat-
ment.1 patient (2 %) was younger than 60, 16 patients (29 %) did not conclude 
MMSE or MMSE did not confirm cognitive decline, 4 patients (7 %) experi-
enced exacerbation of chronic disease or acute health deterioration. The re-
maining 34 patients (62 %) were divided into three groups according to the de-
gree of cognitive impairment: mild cognitive impairment (17 patients, 50 %), 
moderate cognitive impairment (12 patients, 35 %) and severe cognitive impair-
ment (5 patients, 15 %). 

Table 1 shows there were 25 women (73.5 %) and 9 men (26.5 %) includ-
ed in the sample. All three groups had similar representation of women and 
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men. The mean age of the patients included in the study was 79.18 ± 8.67 years, 
with patients with severe cognitive decline being the oldest on average (84, 60 
± 2.61), followed by patients with mild cognitive decline (79, 47 ± 8.75) and pa-
tients with moderate cognitive decline (76.50 ± 9.52).

Table 1: Sample’s characteristics

Group
Severe 

cognitive decline 
(N = 5)

Moderate 
 cognitive decline

(N = 12)

Mild  
cognitive decline 

(N = 17)

Total
(N = 34)

Age in years
M ± SD
(min – max)

84.60 ± 2.61
(81 – 88)

76.50 ± 9.52
(60 – 90)

79.47 ± 8.75
(61 – 97)

79.18 ± 8.67
(60 – 97)

Women N 
(%) 3 (60 %) 9 (75 %) 13 (76.5 %) 25 (73.5 %)

Men N (%) 2 (40 %) 3 (25 %) 4 (23.5 %) 9 (26.5 %)

Legend: M = mean, SD = standard deviation, N = number

The results of the descriptive statistics and the difference between the first 
and second DEMMI tests in all three groups and Wilcoxon signed-ranked test 
are shown in Table 2. In the first assessments, the patients with mild cogni-
tive impairment achieved on average the highest scores (51.47 ± 22.53 points), 
followed by the patients with moderate cognitive impairment (49.50 ± 19.22 
points). On average, patients with severe cognitive decline (45.80 ± 23.91 points) 
achieved the lowest scores in the first assessment.

Table 2: Descriptive statistics of the first and the second DEMMI test 
and Wilcoxon signed-ranked test

DEMMI 1
Points (M ± SD)

DEMMI 2
Points (M ± SD) p - value

Severe cognitive decline 45.80 ± 23.91 54.20 ± 9.37 0.109
Moderate cognitive de-
cline 49.50 ± 19.22 63.08 ± 23.26 0.005

Mild cognitive decline 51.47 ± 22.53 65.94 ± 12.65 0.005
Total 49.94 ± 21.03 63.21 ± 18.09 < 0.001

Legend: M = mean, SD = standard deviation, DEMMI = de Morton Mobility Index 

The results of the second DEMMI test improved in all three groups. The 
greatest improvement was seen in the group with mild cognitive decline. On 
the other hand, the smallest improvement was observed in the group with se-
vere cognitive decline. The SD of DEMMI test scores in both first and second 
tests do not exceed 25 % of the M, indicating small differences in mobility with-
in each group. 

The results of Wilcoxon signed-ranked test showed statistically signifi-
cant differences between the results of the first and the second DEMMI test in 
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the group with moderate cognitive decline (p = 0.005) and mild cognitive de-
cline (p = 0.005). In addition, a statistically significant difference between the 
first and the second DEMMI test was shown in the analysis of the whole sample 
(p <0.001). In the group with severe cognitive decline, we were unable to con-
firm a statistically significant difference between the first and the second DEM-
MI test (p = 0.109).

Discussion
This research retrospectively examined the effect of physiotherapy treatment 
on the mobility of older adults with different stages of cognitive decline hospi-
talised in the Gerontopsychiatric Unit at the University Psychiatric Clinic Lju-
bljana. In addition, we wanted to determine whether the effect of physiothera-
py treatment differs depending on the degree of cognitive decline.

Previous research showed that smaller cognitive impairment is associat-
ed with better mobility of an individual (Buchman et al., 2011; Pedersen et al., 
2014; De Melo Borges et al., 2015). Our findings confirmed that the highest av-
erage score on DEMMI test was achieved by the group with a mild cognitive 
impairment, followed by the group with a moderate cognitive impairment. The 
group with a severe cognitive impairment achieved the lowest average score on 
the DEMMI test. After 14 days of physiotherapy treatment, there was a statis-
tically significant improvement in mobility in the whole sample at the second 
assessment (p < 0.001). Additionally, the average results of the second DEMMI 
test were higher in individual groups. The greatest and statistically significant 
progress in mobility was observed in the group with a mild cognitive impair-
ment (p = 0.005), followed by the group with a moderate cognitive impair-
ment (p = 0.005). The smallest amount of progress, which was not statistical-
ly significant, was shown in the group with severe cognitive impairment (p = 
0.109). Less progress in more cognitively impaired individuals can be attribut-
ed to poorer understanding of instruction (Machiels et al., 2017), poorer perfor-
mance of complex motor tasks (Wu et al., 2015), and complex ADLs (Perneczky 
et al., 2006). Furthermore, our findings coincide with those indicated in sever-
al research previously conducted, reporting a positive effect of physiotherapy 
treatment on improving the functional abilities of individuals with cognitive 
decline (Kovacs et al., 2013; Lam et al., 2018; Gomboc, 2019).

There are important limitations in our research as we included only a 
small nonrepresentative sample of 34 patients with varying degrees of cogni-
tive impairment. A larger sample would reduce the possibility of random er-
rors in the analysis. In addition, cooperation of a person with cognitive impair-
ment varies daily, which is a challenge in working with people with cognitive 
decline. In order to better understand the effect of physiotherapy treatment, we 
suggest further research should be conducted in this field. Prospective research 
is needed to determine whether the frequency and the duration of physiother-
apy treatment plays an important role in mobility outcome. 



th
e 

ef
fe

ct
 o

f p
hy

sio
th

er
ap

y 
o

n 
th

e 
m

o
bi

lit
y 

o
f p

at
ien

ts
 w

it
h 

co
gn

it
iv

e 
im

pa
ir

m
en

t
39

Despite limitations of our research, our findings prove positive effect of 
physiotherapy treatment on the mobility of people with cognitive impairment. 
Although, the improvement in the group with severe cognitive impairment was 
not statistically significant, we argue with great certainty that individual phys-
iotherapy treatment customised according to individual’s needs and abilities 
improves an individual’s mobility regardless of the degree of cognitive decline.

Conclusions
Mobility and cognitive decline are closely related phenomena that affect the 
quality of life of the elderly. The demographic ageing and the increase in the 
number of elderly people with cognitive difficulties indicate an increasing need 
to maintain the functional abilities and mobility of these individuals. An addi-
tional risk factor to reduce mobility is hospitalisation, which is more common 
in people with cognitive decline. The inclusion of hospitalised elderly people in 
physiotherapy treatment has been shown to improve their mobility. Therefore, 
it is crucial to maintain the mobility and functional abilities of hospitalized in-
dividuals with cognitive decline.
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Abstract

Introduction: The use of non-nutritive sweeteners is common in the 
elderly population, since they often want to avoid sugar intake, as 
it is also recommended. Additionally, due to the widespread use of 
sweeteners in a variety of food products, the consumers are sometimes 
unaware of their consumption. Although they are generally safe to 
consume, there is also evidence supporting the opposite. In animal 
models, they have been shown to increase serum triglycerides and 
fasting insulin levels and interfere with the levels of adipogenic 
proteins, when consumed regularly. The exact mechanisms are not 
known. Here, we investigated the effects of the selected sweeteners on 
the lipid metabolism in human liver cells. Methods: Four sweeteners 
available on the Slovenian market were selected, namely erythritol, 
stevia and two commercially available mixed sweeteners Huxol 
Original (containing sodium cyclamate, sodium saccharin) and Natreen 
Classic (containing cyclamate, saccharin and thaumatin). Using RT-
PCR we studied the effect on the expression of genes related to lipid 
metabolism, and measured the accumulation of OilRed O stained lipid 
droplets in HepG2 liver cell line exposed to the highest non-cytotoxic 
concentration of each tested compound for 24 h. All experiments were 
performed both in the presence and absence of sodium palmitate. 
Results: Natreen, stevia and erythritol caused an approximately 2-fold 
up-regulation of perilipin-2. In addition, Huxol caused more than 8-fold 
up-regulation of diacyilglycerol-O-acyltranferase, whereas erythritol 
suppressed its expression. Further, increased expressions of carnitine 
palmitoyltransferase 1 and 2 were detected for all sweeteners, when 
palmitate was present in the media. The accumulation of lipid droplets 
was significantly increased when palmitate was added to the media, 
but there was no further increase with the addition of the sweeteners. 
Discussion and conclusions: Treatment of liver cells with the selected 
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non-nutritive sweeteners did not reflect in altered lipid accumulation. 
However, the observed changes in gene expression point to their 
important impact on lipid metabolism. As genes related to the beta-
oxidation as well as those related to the fat storage were up-regulated, 
long-term effects should be further investigated to confirm their safe use 
in terms of liver health.

Keywords: non-nutritive sweeteners, fatty liver disease, gene expression

Introduction 
In the elderly population the use of non-nutritional sweeteners is particular-
ly common. The reason lies in the fact that they follow recommendations and 
avoid sugar intake. On the other hand, it is important for them to keep the food 
palatable, since sufficient caloric intake is otherwise hard to achieve. Addition-
ally, due to the widespread use of sweeteners in a variety of food products, the 
consumers are sometimes unaware of the consumption (Sylvetsky and Roth-
er, 2016). In general, sweeteners are safe to consume (Butchko et al., 2002), but 
there is also evidence supporting the opposite. In contrast to the common ex-
pectation, they do not lower body weight and do not even prevent its gain, and 
glucose levels may also be elevated (Swithers, 2016). Numerous observational 
studies also suggest an association with metabolic syndrome which includes 
non-alcoholic fatty liver disease, but there may be a possible association with 
obesity (Green and Syn, 2019). In animal models, they have been shown to in-
crease serum triglycerides and fasting insulin levels and interfere with the lev-
els of adipogenic proteins, when consumed regularly. Rats which consumed 
drinks sweetened by aspartame for two months, had increased visceral fat and 
other characteristics of metabolic syndrome, including hyper-glycemia, in-
creased serum triglycerides and increased low-density and very low-density li-
poproteins compared to rats which consumed water (Lebda, 2017). In the same 
study the levels of leptin were higher, the expression of peroxisomal prolifer-
ating receptor decreased and the elevated serum transaminase indicated liv-
er damage. It has been known for a while that sweeteners are not metabolical-
ly inert, and further research is needed to elucidate the mechanisms by which 
sweeteners can promote metabolic effects (Pepino, 2015). In the present study 
we investigated the effects of the selected sweeteners on the lipid metabolism 
in human liver cells. 

Methods 
Four sweeteners available on the Slovenian market were selected, namely eryth-
ritol, stevia and two commercially available mixed sweeteners Huxol Original 
(containing sodium cyclamate, sodium saccharin) and Natreen Classic (con-
taining cyclamate, saccharin, thaumatin). The analyses were performed in vitro 
on a HepG2 cell line. HepG2 cells represent a liver cell line derived from human 
hepatoblastoma, which has been found to express a whole range of liver-spe-
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cific metabolic functions and is therefore an excellent model for studying the 
central role of the liver in lipid metabolism (Javitt, 1990). The study began with 
the cultivation of adherent HepG2 liver cells and exposing them to the four dif-
ferent sweeteners to determine cytotoxic concentrations. In the following ex-
periments, the cells were exposed to the highest non-cytotoxic concentration 
of each tested compound for 24 hours. We examined the effect of sweeteners 
on the expression of five genes related to lipid metabolism using quantitative 
polymerase chain reaction (RT-PCR). The genes were: acetyl-CoA carboxylase 
alpha (ACACA), carnitine palmitoyltransferase 1A (CPT1A), carnitine palmi-
toyltransferase 2 (CPT2), diacylglycerol O-acyltransferase 2 (DGAT2) and per-
lipin 2 (PLIN2). We also measured the accumulation of OilRed O stained lipid 
droplets in the HepG2 liver cell line. All experiments were performed both in 
the presence and absence of sodium palmitate.

Results 

Gene expression analysis
The cytotoxic effect of selected sweeteners at different concentrations on HepG2 
cells after 24 hours of exposure was first studied. All concentrations of eryth-
ritol sweetener solution from 0.02 to 2 mg/ml were found to have a slight pro-
liferative effect on cells. Similar to erythritol, three concentrations of Natreen 
Classic sweetener solution, 2 mg/ml, 1 mg/ml and 0.2 mg/ml, had a prolifera-
tive effect on cells. On the other hand, rebaudioside A (active compound in Ste-
via Sugarel) at concentrations of 2 mg/ml and 1 mg/ml had a cytotoxic effect on 
cells, while none of the tested concentrations of Huxol Original had either pos-
itive or negative effect on cell viability.

Based on the obtained data, further analyses were performed with the 
highest non-cytotoxic concentration. The following concentrations were used: 
2 mg/mL for Erythritol, Huxol Original and Natreen Classic and 0.2 mg/ml for 
Stevia Sugarel. Analysis of fat accumulation-related gene expression was per-
formed for five genes: ACACA, DGAT2, PLIN2, CPT1A and CPT2. Gene ex-
pression was tested in cells grown in control medium (source of glucose) and 
medium with added palmitate (source of glucose and fatty acid). Analysis was 
performed by RT-PCR, checking the relative expression for each of the selected 
genes relative to the 18S rRNA gene. The results showed increased expression of 
four of the five genes. ACACA gene expression was below the detection limit in 
most of the analysed samples.

The results of the CPT1A expression analysis showed that sweeteners, 
with the exception of one sample (stevia), increased its expression, as shown 
graphically in Figure 1. The following changes in gene expression occurred 
between cells in medium with sweeteners and cells in control medium with-
out additives: sweetener Natreen Classic 2.2±0.7-fold up-regulation, sweetener 
Erythritol 3.0±0.8-fold up-regulation, sweetener Huxol Original 4.8±0.7-fold 
up-regulation, sweetener Stevia Sugarel 0.7±0.2-fold down-regulation. Palmi-
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tate alone caused a 1.8±0.4-fold upregulation and all four added sweeteners in-
duced further upregulation of the CPT1A. When comparing cells in the medi-
um with palmitate alone and cells with added sweetener and palmitate, Stevia 
Sugarel showed the most prominent effect. A distinct change in CPT1A ex-
pression was observed, while stavia without the presence of palmitate caused a 
slight downregulation (F = 0.7±0.2), with the addition of palmitate, CPT1A ex-
pression markedly increased (F = 6.3±1.1). 

Figure 1: Relative expression of the CPT1A gene in medium, medium 
with added palmitate, medium with sweeteners and medium with added 
sweeteners and palmitate. Ctrl-control, P-Na-palmitate, Nat-Natreen 
Classic, Erit-Erythritritol, Hux-Huxol Original and Stev-Stevia Sugarel

Also, with the exception of one sample, the sweeteners increased the ex-
pression of CPT2, as shown in Figure 2. The following changes in gene expres-
sion occurred between the samples of sweeteners in the medium and the cells 
in the control medium: Natreen Classic 1.4±0.1-fold up-regulation, erythritol 
sweetener 2.3±0.2-fold up-regulation, Huxol Original sweetener 2.5±0.1-fold 
up-regulation, Stevia Sugarel sweetener 0.7±0.3-fold down-regulation. Com-
parison of the samples with added sweetener in the presence of palmitate and 
those with added palmitate alone showed that the expression increased for 
all four sweeteners. Similar to the expression of CPT1A, Stevia Sugarel alone 
downregulated the expression but caused an upregulation in the presence of 
palmitate. The highest effect was observed for Huxol original, where Huxol 
alone caused approximately 2-fold upregulation, but in the presence of palmi-
tate, the upregulation by Huxol was 5.7±0.5-fold. Palmitate itself had no signifi-
cant effect, the CPT2 gene upregulation was only 1.2± 0.1-fold.
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Figure 2: Relative expression of the CPT2 gene in medium, medium with 
added palmitate, medium with sweeteners and medium with added 
sweeteners and palmitate. Ctrl-control, P-Na-palmitate, Nat-Natreen 
Classic, Erit-Erythritritol, Hux-Huxol Original and Stev-Stevia Sugarel

Figure 3: Relative expression of the DGAT2 gene in medium, medium 
with added palmitate, medium with sweeteners and medium with added 
sweeteners and palmitate. Ctrl-control, P-Na-palmitate, Nat-Natreen 
Classic, Erit-Erythritritol, Hux-Huxol Original and Stev-Stevia Sugarel

Analysis of DGAT2 gene expression, presented in Figure 3, showed an in-
creased gene expression with the addition of all four sweeteners. There was the 
following increase in gene expression between samples of sweeteners in medi-
um and cells in control medium without additives: Natreen Classic 3.6±0.1-fold 
up-regulation, Erythritol sweetener 1.4±0.0-fold up-regulation, Huxol sweet-
ener Original 6.7±0.0-fold up-regulation, sweetener Stevia Sugarel 2.3±0.6-fold 
up-regulation. With the addition of the Erythritol sweetener to the palmitate 
medium (2.4±0.3-fold upregulation compared to control), compared to that in 
which there was no Erythritol sweetener but there was palmitate (1.6±0.0 up-
regulation compared to control), we can observe inhibited expression of this 
gene by this particular sweetener. A similar situation was observed for Stevia 
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Sugarel, where gene expression was slightly lower when added to the medium 
alone (F = 2.3±0.6) compared to the cells in the palmitate medium (F = 2.4±0.3), 
but later an increase of gene expression in medium with sweetener and palmi-
tate (F = 4.3±0.4) occurred. The greatest effect was observed with the sweeten-
er Huxol Original, where there was a 6.7±0.0 and 8.8±1.5-fold up-regulation in 
DGAT2 gene expression.

As shown in Figure 4, the sweeteners with the exception of stevia slight-
ly increased the expression of perilipin-2 (PLIN2). The following changes in 
gene expression occurred between the samples of sweeteners in the medium 
and the cells in the control medium without additives: in the case of Natreen 
Classic 1.6±0.2-fold up-regulation, Erythritol 2.4±0.5-fold up-regulation, Hux-
ol Original 2.2±0.4-fold up-regulation, Stevia Sugarel 0.5±0.1-fold down-reg-
ulation. There was a slight decrease in expression when comparing the cell 
sample in the medium and the medium with added palmitate, but it was neg-
ligible. When cells were grown in the media containing palmitate, the results 
were similar. The comparison of samples with added sweetener and those with 
added sweetener and palmitate, there were major changes in the two samples; 
with the addition of palmitate, the expression of PLIN2 in the sweetener Huxol 
Original almost halved (from F = 2.2±0.4 to F = 1.3±0.0), which is the only ex-
ample in our study, where sweetener alone had a stronger effect than the sweet-
ener in combination with palmitate. The opposite occurred with the sweeten-
er Stevia Sugarel, where expression greatly increased (from F = 0.5±0.1 to F = 
2.6±0.1) in the presence of palmitate. 

Figure 4: Relative expression of the PLIN2 gene in medium, medium 
with added palmitate, medium with sweeteners and medium with added 
sweeteners and palmitate. Ctrl-control, P-Na-palmitate, Nat-Natreen 
Classic, Erit-Erythritritol, Hux-Huxol Original and Stev-Stevia Sugarel
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Accumulation of lipid droplets
In the analysis of cell staining with Oil Red O, the amounts and spatial distri-
bution of fat infiltration of visibly stained lipids were observed under a micro-
scope. The spectrophotometrically measured absorbances of the samples are 
shown in Figure 5. The difference between the cell sample in the control me-
dium and the cells where palmitate was added to the medium is statistically 
significant, in the later it is 1.9±0.04-fold higher (p <0.05). In line with our ex-
pectations, there are no statistically significant differences between the cells 
in the control medium and the cells where sweeteners are added to the medi-
um, which is also consistent with the previously performed visual analysis of 
the samples.

Figure 5: Results of spectrophotometric analysis of fat accumulation in 
HepG2 cells in the presence of sweetener and sweetener and palmitate. 
Ctrl-control, P-Na-palmitate, Nat-Natreen Classic, Erit-Erythritritol, 
Hux-Huxol Original and Stev-Stevia Sugarel, *p<0.05

Significant differences in fat accumulation in samples with added sweet-
eners Erythritol, Huxol Original and Stevia Sugarel compared to cells where 
palmitate was added to the cells were not confirmed, but a statistical difference 
(p = 0.01) was shown in the treatment of cells with sweetener Natreen Classic. 
In the case when cells were treated with both Natreen Classic sweetener and 
palmitate, 0.8±0.06-fold lower infiltration of fat into the cells was observed. 
The results show that the amount of lipid droplets in the cells is significantly in-
creased with the addition of palmitate to the medium compared to the control 
medium and that the addition of selected sweeteners to the samples in HepG2 
cells does not increase fat accumulation in the droplets. In the case of Natreen 
Classic fat accumulation is even slightly reduced.

Discussion 
In the present study we show that sweeteners stevia, Huxol, Natreen and eryth-
ritol have an effect on the expression of genes, related to lipid metabolism. 
Analysis of gene expression showed that selected sweeteners exert such effect 
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in a positive way, as expression of the genes involved in beta-oxidation CPT1A 
and CPT2 was increased, but also in a negative way, since genes involved in the 
storage of lipids (DGAT and PLIN2) were upregulated too. These effects, de-
spite some difference, were found for all four studied sweeteners. As expect-
ed, the expression of all genes was higher in the presence of palmitate, which 
served as a source of fatty acids. However, the effect of sweeteners alone was 
similar also in the environment without added palmitate, where the only fatty 
acids in the cells are those endogenously produced from glucose.

On the other hand, a functional assay, showing the total accumulation 
of lipids in hepatic cells, did not confirm any major effect of the sweeteners. In 
the spectrophotometric analysis of the amount of lipid droplets, we found that 
the accumulation remained the same or decreased slightly. It should be noted 
that the analysis of gene expression can only give an estimate that the sweeten-
er acts on a certain mechanism, and that overall accumulation of fat is influ-
enced by other pathways that we have not studied. We conclude that the con-
sumption of selected sweeteners, despite the effect on gene expression, does not 
affect the increased accumulation of fat in the liver. This is in agreements with 
the study of Ma et al. (2015), where NAFLD-related markers were not associat-
ed with the daily intake of drinks containing non-caloric sweeteners. Further, 
the investigated sweeteners were found to be non-cytotoxic in tested concen-
trations, which were calculated from a predicted high daily intake and consid-
ering complete absorption, and are thus presumably higher than actual phys-
iologically relevant concentrations. Without a thorough understanding of the 
absorption and the metabolism of the sweeteners, accurate concentrations of a 
sweetener in the blood stream reaching liver cells in vivo is difficult to predict.

Although many studies describe the effect of sweeteners on NAFLD and 
obesity, the mechanisms by which sweeteners affect the human body are not 
yet entirely clear. According to Schiffman (2012), too little is known about the 
health effects of sweeteners. They propose the need for further studies in nine 
different areas, including the need to determine the role of transport mole-
cules in the absorption of sweeteners, the identification of sweetener metab-
olites, metabolic enzymes and potential toxicity of metabolites, the effect of 
the sweetener itself on nutrient absorption and weight management, effects of 
sweeteners on acute and chronical brain activation, neuroplasticity and taste 
receptor interactions in the brain, checking whether sweeteners have clinical-
ly relevant genetic effects, determining long-term effects on the gut microbiota. 
Of these, only the cytotoxicity and gene-expression analysis were studied here. 

Based on the results obtained, we cannot advise against the use of non-ca-
loric sweeteners as an alternative to sugar for NAFLD prevention and other 
health complications. However, in the analysis of gene expression, we observed 
significant effects on lipid metabolism that were not previously known. Those 
are likely not causally related to the development of NAFLD, but confirm that 
sweeteners are not metabolically inert, as was suggested previously by Pepino 
(2015) and as such merit further research.
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Conclusions
Treatment of liver cells with the selected non-nutritive sweeteners did not re-
flect in altered lipid accumulation. The observed changes in gene expression, 
however, point to their important impact on lipid metabolism. As genes relat-
ed to the beta-oxidation as well as those related to the fat storage were up-regu-
lated, long-term effects should be further investigated to confirm their safe use 
in terms of liver health.
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Abstract

Introduction and purpose: Atherosclerosis is a disease of the vascular 
wall of the aorta and the middle and large arteries of the muscular 
and elastic type. It is an advanced process that can remain without 
symptoms and signs for a long time, and in the advanced stage it is 
manifested by one or more manifestations, such as coronary heart 
disease, stroke or peripheral vascular disease. It can begin in childhood 
and progress with age, but it is also accelerated by risk factors. The main 
risk factors include hypercholesterolemia, hyperlipidemia and increased 
concentration of low-density lipoproteins, arterial hypertension, obesity, 
diabetes, smoking, lack of physical activity. Although the developed 
atherosclerotic changes are irreversible, we can influence the rate of 
disease progression, especially with a healthy lifestyle, ie a healthy 
balanced diet and regular physical activity. Content presentation: 
Atherosclerosis is a disease affecting the vascular aortic wall and the 
middle and large elastic and muscular arteries. It is a progressive 
condition whose symptoms and signs may not occur for a longer period 
of time while the progressive stage may manifest itself via one or several 
of its manifestations, including coronary artery disease (CAD), a brain 
stroke, or Peripheral arterial disease (PAD). The disease may develop 
in childhood and progress with age, although the risk of the latter 
may be dramatically increased by certain risk factors. The main risk 
factors include hypercholesterolemia, hyperlipidemia and increased 
concentration of low-density lipoproteins, arterial hypertension, 
obesity, diabtes, smoking, and a lack of physical activity. Although 
atherosclerosis causes irreversible changes, one can significantly 
influence the progression of the latter with a healthy, balanced diet and 
regular physical exercise. Conclusions: The occurrence of atherosclerosis 
is associated with many factors that we can influence and factors that 
we cannot influence ourselves. In our article, we focused mainly on 
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the impact of proper diet. In reviewing the articles, we found that the 
authors mention a number of diets, such as the DASH diet, the TLC 
diet, the Mediterranean diet. The most appropriate diet for patients 
with atherosclerosis is one that includes foods from all groups of 
the food pyramid in moderation. An important factor is prevention 
and awareness of people, as cardiovascular disease as a result of 
atherosclerosis is one of the main factors of premature morbidity and 
mortality in the developed world, and thus also the financial burden of 
the health system.

Keywords: aging, cardiovascular diseases, physical activity, prevention     

Introduction 
Atherosclerosis is a disease of the vascular wall of the aorta and the middle and 
large arteries of the muscular and elastic type. It is an advanced process that 
can remain without symptoms and signs for a long time, and in the advanced 
stage it is manifested by one or more manifestations, such as coronary heart 
disease, stroke or peripheral vascular disease. It can begin in childhood and 
progress with age, but it is also accelerated by risk factors. The main risk fac-
tors include hypercholesterolemia, hyperlipidemia and increased concentra-
tion of low-density lipoproteins, arterial hypertension, obesity, diabetes, smok-
ing, lack of physical activity.

Although the developed atherosclerotic changes are irreversible, we can 
influence the rate of disease progression, especially with a healthy lifestyle, ie a 
healthy balanced diet and regular physical activity (Petek Šter, 2017).

Structured sections 
Atherosclerosis is a disease affecting the vascular aortic wall and the middle 
and large elastic and muscular arteries. It is a progressive condition whose 
symptoms and signs may not occur for a longer period of time while the pro-
gressive stage may manifest itself via one or several of its manifestations, in-
cluding coronary artery disease (CAD), a brain stroke, or Peripheral arterial 
disease (PAD) (American Heart Association, 2017). The disease may develop 
in childhood and progress with age, although the risk of the latter may be dra-
matically increased by certain risk factors. The main risk factors include hy-
percholesterolemia, hyperlipidemia and increased concentration of low-densi-
ty lipoproteins, arterial hypertension, obesity, diabtes, smoking, and a lack of 
physical activity (NIJZ, 2014).

The Mediterranean-type diet is primary and secondary prevention of 
Cardiovascular Disease. It may be considered not one specific diet, but rath-
er a collection of eating habits traditionally followed by people bordering the 
Mediterranean sea and consisting of a plant-centered diet with high intakes of 
vegetables and fruits, whole-grain cereals, extra-virgin oil, nuts, moderate con-
sumption of fish and poultry, low intake of dairy products, red meat, sweets and 
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moderate consumption of red wine for usual drinkers. The Scientific Adviso-
ry Committee of the American Heart Association stated that the Mediterrane-
an-style diet has impressive effects on Cardiovascular Disease. Atherosclerosis 
is one of the most important risk factors for the development of Cardiovascular 
Disease. Thus, several pharmacological strategies have been used to decrease or 
prevent the development of atherosclerosis. Interestingly, in recent years sev-
eral studies have emphasized the role of several dietary nutrients and bioac-
tive compounds in the mechanisms of the processes around the plaque forma-
tion. Nutrients such as saturated fatty acid and trans-fatty acids, among others, 
are associated with an increase in the development of atherosclerosis. On the 
other hand, nutrients such as soy, omega-3 fatty acids, several vitamins, and 
polyphenols reduce or attenuate the appearance of atherosclerotic lesions. The 
activity of these compounds is associated with a reduction in the inflammatory 
response, in the antioxidant capacity to prevent oxidation of LDL particles, leu-
kocyte migration, adhesion molecules, in the viability of VSMCs and reduction 
in blood pressure among others (Torres, Guevara-Cruz, 2015; Velázquez-Ville-
gas and Tovar, 2015).

Nutrition is far more important in stroke risk than most physcians sup-
pose. Healthy lifestyle choices reduce the risk of stroke by 80 %. A Cretan Med-
iterranean diet, high in olive oil, whole grains, fruits, vegetables and legumes, 
and low in cholesterol and saturated fat, can reduce stroke by 40% or more in 
high-risk patients. The role of the intestinal microbiome in cardiovascular risk 
is emerging. High levels of toxic metabolites produced by intestinal bacteria 
from meat (particularly red meat) and egg yolk are renally excreted. Patients 
with renal impairment, including the elderly, should limit red meat and avoid 
egg yolk, as should other patients at high risk of stroke. Salt intake should be 
limited to 2–3 grams per day. Metabolic B12 deficiency is common and usual-
ly missed. It has serious neurological consequences, including an increase in 
the risk of stroke. It now clear that B vitamins to lower homocysteine reduce 
the risk of stroke, but we should probably be using methylcobalamin instead 
of cyanocobalamin (Spence, 2019). Several conditions associated with the de-
velopment of cardiovascular disease (CVD) such as diabetes, obesity, hyper-
tension, and dyslipidemia are known to be modifiable by changes in lifestyle. 
Among lifestyle factors, our diet, including both the nutritional quality and 
our acquired eating patterns, constitutes a major target of CVD prevention 
strategies. Eating patterns are highly dependent on cultural, social and psy-
chological determinants, as people integrate them into their daily life routines. 
A particular habit that might have a significant effect on CVD health is break-
fast consumption, as it is associated with factors such as satiety, daily energy 
intake (EI), metabolic efficiency of the diet, and appetite regulation. A num-
ber of studies have reported associations between the habit of omitting break-
fast and increased cardiometabolic health markers, including obesity, diabetes 
and unfavorable lipid profile. Although there are some studies linking skip-
ping breakfast with coronary heart disease risk, to the best of our knowledge, 
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no studies have investigated the association with this dietary habit on the pres-
ence of subclinical atherosclerosis. The aim of our study was to characterize the 
association between different breakfast patterns and CVD risk factors, and in 
particular, whether regularly skipping breakfast is associated with subclinical 
atherosclerosis, by investigating the presence of atherosclerotic plaques in the 
carotid arteries, aorta, and iliofemoral arteries or coronary artery calcium, in a 
population with no previous history of CVD (Spence, 2019).

Clinical studies report that consuming a high-calorie meal in the morn-
ing would result in a significant decrease in fasting glucose and insulin, as well 
as reduced plasma ghrelin concentrations, a hormone associated with food per-
ception, leading toward lower energy foods preference. Moreover, studies link-
ing breakfast consumption with overall diet quality and regulation of appetite, 
reported that not only micronutrient-rich breakfast but the morning meals in 
general were potentially satiating and had a beneficial effect on appetite regu-
lation, which would help to balance the energy intake throughout the day and 
prevent overeating and subsequent obesity. Considering the importance of reg-
ular breakfast consumption for primary CVD prevention, our findings are im-
portant for health professionals and might be used as an important key, and 
simple message for lifestyle-based interventions and public health strategies, 
as well as informing dietary recommendations and guidelines (Spence, 2019).

Skipping breakfast could serve as a marker of unhealthy dietary and life-
style behavior and is associated with the presence of noncoronary and general-
ized atherosclerosis independent of conventional CVD risk factors in a sample 
of middle-aged asymptomatic individuals. Our findings highlight the message 
of the importance of healthy eating, including an energetic breakfast (Uzho-
va, et.al., 2017).

Evidence of interaction between genetic markers and dietary compo-
nents has helped shed light on the inconsistencies that have been reported be-
tween diet-related studies and sometimes genetic analyses among different 
populations. The knowledge from gene-environment (diet) interactions will 
enable more effective and specific interventions for CVD prevention based on 
“personalized” nutrition. It is important to emphasize, however, that although 
many published investigations often indicated strong nutrientgene interactions 
that underlie variability of phenotypes, with nutrient intake potentially modu-
lating risk factors of CVD, it is difficult at this time to apply these data to clin-
ical practice. Indeed each of these nutrigenetic studies considered individually 
only one or at most two gene variants, neglecting the possible global interac-
tions between a wide array of gene variants with different nutritional interac-
tions. Nutrigenetics and nutrigenomics are still in their infancy with respect to 
cardiovascular disease prediction and therapy! The road of personalized medi-
cine requires much more robust and sophisticated characterization of the func-
tional implications of a growing set of new polymorphisms and CVD risk fac-
tors, supported by well-controlled dietary intervention studies that yield highly 
consistent results. Atherosclerotic CVD is as much a metabolic as it is an in-
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flammatory disease. The power of nutrigenetics and nutrigenomics can be fur-
ther enhanced with the coapplication of metabolomics, another rapidly emerg-
ing discipline. Management and prevention of CVD will benefit tremendously 
from personalized medicine including individualized nutritional therapy. The 
public health implications of nutritional therapy are enormous. Integration of 
the progress in the omics, such as metabolomics, lipidomics, transcriptomics, 
and proteomics, coupled with advances in nutrigenomic and nutrigenetic re-
search will make personalized medicine a reality. In the meantime, nutrition-
ists, medical practitioners and genetic counselors need to embrace the new nu-
trigenetics/nutrigenomics revolution to help bring the nutritional component 
of preventive medicine from the dangerous stage of „generalization“ toward 
the new era of „personalized medicine“ (Merched and Chan, 2013).

Atherosclerosis, which causes approximately half of all deaths of adults 
over age 60 in industrialized nations, is a pandemic among inappropriately 
nourished and/or physically hypoactive children, adolescents, and adults world 
wide. Although nowadays statins are widely prescribed to middle age and el-
derly adults with high blood lipid levels as pharmacological prevention for 
the late complications of atherosclerosis, from a critical point of view statins 
seem not to solve the problem, especially when compared with certain natu-
ral ingredients of our nutrition like micronutrients as alternative strategy. Sta-
tin ingestion is associated with lowering of serum cholesterol and low-densi-
ty lipoprotein concentrations; some prospective studies have shown statistical 
associations with subsequent modest reduction of mortality from cardiovas-
cular disease. However, specific biochemical pathways and pharmacological 
roles of statins in prevention of atherosclerosis, if any, are unknown. Moreo-
ver, there have been no systematic cost-benefit analyses of life-style prophylax-
is versus statin prophylaxis versus combined life-style plus statin prophylaxis 
versus neither life-style nor statin prophylaxis for clinically significant com-
plications of cardiovascular diseases in the elderly. Further, in the trials of ef-
fectiveness statins were not compared with management of nutrition, which is 
the most appropriate alternative intervention. Such studies seem to be impor-
tant, as the ever increasing world population, especially in developing coun-
tries, now demand expensive statins, which may be unaffordable for mitigat-
ing the pandemic. Studies of this kind are necessary to identify more precisely 
those patients for whom cardiovascular benefits will outweigh the risks and 
costs of the statin treatment in comparison with nutritional interventions.

Against the background of the current pathogenetic concept of athero-
genesis some of its possible risk factors, particularly the roles of cholesterol and 
homocysteine, and the effects of statins versus nutritional (micronutrients) in-
terventions in prevention and treatment of the disease are discussed. The pre-
vailing opinion that serum cholesterol as a mediator of the disease is increased 
by eating saturated fats and decreased by eating polyunsaturated fats is being 
challenged. Evidently, the beneficial effects of statins in atherosclerosis are not 
mainly due to its cholesterol lowering effect, rather than to its “pleiotropic ef-
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fects”. Other pathogenetic factors in atherosclerosis are involved, like inflam-
matory and immunologic processes, that can be modulated by statins as well as 
by other drugs or by the Mediterranean-style nutrition and by micronutrients 
(folate, B-vitamins) (Gebbers, 2007).

Some recent published studies indicate again the marked clinical benefit 
of the ‚Mediterranean nutrition‘ on cardiovascular function, including that of 
the elderly, which is associated with improved endothelial function in persons 
with metabolic syndrome. If we want to make the best of what common micro-
nutrients and statins may offer in the prophylaxis of atherosclerosis, we should 
try to learn more about how to assess the positive effects of statins against their 
potential toxic risks in individual patients. Additionally, titrating lipid-lower-
ing therapy to reduce LDL cholesterol to very low levels by statins can be diffi-
cult, costly, is not without risk and no solid evidence appears to support this 
recommendation of the National Cholesterol Education Program (Gebbers, 
2007).

The potential effect of reducing the intake of industrially produced trans 
fatty acids on the incidence of coronary heart disease in the United states was 
calculated. The authors estimated on the basis of reported relations between 
trans fat intake and coronary heart disease events in prospective studies 10% to 
19% of coronary heart disease events could be averted by reducing the intake of 
trans fat. Thus, given the 1.2 million annual myocardial infarctions and deaths 
from coronary heart disease in the United States, near-elimination of industri-
ally produced trans fats might avert between 72,000 (6 %) and 228,000 (19 %) 
coronary heart diseases each year (Gebbers, 2007).

The unequivocal beneficial effects of long term caloric restriction on the 
blood pressure, the ratio of cholesterol/HDL-cholesterol, and the body mass 
index (BMI), which have been demonstrated recently, must carry some espe-
cially important lessons for public health and educational policies in our obesi-
ty-ridden, low exertion, industrialized societies, which should surely be at least 
as useful to us in the long run as is the ongoing education of our affluent pop-
ulation about the availability and cost of prophylactic statins. A recently pub-
lished hypothesis indicates the possible fact that statins are analogues of vi-
tamin D, since several effects of statins match well with those of that vitamin 
particularly the anomalous results, such as unexpected benefits of statins like 
the modulation of inflammations and immune states.

Nowadays, we have to face our dependence on results of studies spon-
sored by the industry, particularly we have become too dependent on manufac-
turers as the predominant source of our scientific knowledge about the effects 
of medications (Gebbers, 2007).

With pharmaceutical costs increasing faster than most other health care 
expenditures, we require studies that will meet the needs of evidence-based 
presriptions and treatments and not just the needs of the pharmaceutical in-
dustry. These trials must not only be conducted involving combination thera-
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pies of the company’s own products or the test drug against a placebo but rather 
against nutritional regimens. The conduct of such equivalence or non-inferior-
ity studies imposes markedly higher methodological demands compared with 
traditional studies to prove the superiority of a treatment vs. placebo or stand-
ard therapy. It is not a question of whether we can afford to pay for our own 
drug and nutritional trials; it is increasingly evident that we cannot afford not 
to do so (Gebbers, 2007).

Conclusions 
The occurrence of atherosclerosis is associated with many factors that we can 
influence and factors that we cannot influence ourselves. In our article, we fo-
cused mainly on the impact of proper diet. In reviewing the articles, we found 
that the authors mention a number of diets, such as the DASH diet, the TLC 
diet, the Mediterranean diet. The most appropriate diet for patients with ath-
erosclerosis is one that includes foods from all groups of the food pyramid in 
moderation.

An important factor is prevention and awareness of people, as cardiovas-
cular disease as a result of atherosclerosis is one of the main factors of prema-
ture morbidity and mortality in the developed world, and thus also the finan-
cial burden of the health system (Benedičič, 2016).
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Abstract

Introduction: The number of elderly people in Western countries has 
been increasing over the past years. The proper nutrition status among 
the elderly is very important because malnourished elderly people have 
five times higher mortality on admission compared to well nourished. 
Nutritional malnourishment in social care institutions is present in a 
range of 35-85%. Detecting malnutrition is key to establishing systemic 
nutritional screening. Adequate nutritional support, which can be 
provided by various experts (dietitian, nurse, doctor), is of greatest 
importance when dealing with malnourished people. Unfortunately, 
the presence of a nutrition team in social care institutions is a rarity 
rather than a normal practice. Methods: A systematic review of 
scientific literature was conducted using PubMed, Cochrane Library, 
ScienceDirect and Google Scholar databases. The keywords used 
were: nutrition support teams, nursing care, nutritional care, mobile 
nutrition support team, mobile health clinics. The literature that was 
included had to be written in English language, published between 
1995 and 2020 and needed to provide free and full access to the text. 
A methodological ‘PRISMA approach’ was used to review and select 
the proper articles. Results: In the literature review, our search resulted 
in 1354 articles. After taking into account all inclusion and exclusion 
criteria only 17 studies were included. When reviewing the literature, 
we found out that the presence of malnutrition among patients in social 
care institutions ranged between 35-38%. Identifying and preventing 
malnutrition in social care institutions can involve different approaches 
(individual, multidisciplinary and with the help of a mobile nutrition 
team). Discussion and conclusion: Nutritional treatment in social 
care institutions can be carried out with the help of an individual, 
multidisciplinary or mobile nutrition team. Regardless of the approach 
chosen in the patient‘s nutritional treatment, teamwork (physician, 
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dietitian, nurse, cooks) is the most important. When planning a diet, it 
is important to take into account age-related changes and the presence 
of various diseases. An early dietary approach has been found to reduce 
complications during treatment, reduce hospital stays with disease 
exacerbation, and reduce morbidity and mortality among the elderly. 
Nutritional support arrangements require certain financial resources. 
Due to the lack of financial resources, we propose arrangement of 
nutrition support with the help of mobile nutrition teams as it requires 
lower operating costs in the long run compared to conventional nutrition 
support systems in social welfare institutions. 

Keywords: nutrition support, nutrition support arrangements, social care 
institutions

Introduction 
The number of elderly people in Western countries is increasing over the years. 
The importance of good nutrition among the elderly is of great importance. It 
has been found that protein-energy malnutrition is very common in sick el-
derly people. Between 35-85% of the elderly in social care institutions are mal-
nourished. Malnutrition means great economic costs to society. Early detec-
tion is important because malnourished seniors are more likely to need health 
and social services and have more hospitalizations, higher morbidity and mor-
tality rates. The elderlies in nursing homes are at greatest nutritional risk, with 
malnutrition more likely in those in need of a higher level of care (Guyon-
net and Yves, 2015). Depression, disability and poor physical performance have 
been found to be significantly associated with the risk of malnutrition. Assess-
ing nutritional status and the presence of risk factors associated with malnu-
trition is also important for achieving effective prevention and planning a bet-
ter intervention strategy (Donini et al., 2020). The concept of nutrition support 
with appropriate staff was introduced at the end of the 20th century in both 
the United States and European countries. Nutrition support teams are com-
posed mostly of many experts of various specialties (dieticians, nurse, gastro-
enterologist and others). The essence of nutrition support teams is the timely 
implementation of nutritional screening, the establishment of nutritional in-
terventions, and counseling of health care providers in the case of nutrition-
al interventions). The optimal team that provides adequate nutritional support 
to caregivers are: nurses, physicians, clinical dietitians, dieticians, and cooks 
(Berg et al., 2021). However in some places nutrition teams get lost in the sys-
tem itself, due to savings, in others they are formed in terms of cost and quali-
ty. The challenge for nutrition teams in smaller hospitals is primarily to find a 
balance between the cost of services itself and their benefits. The concept of a 
mobile nutrition team becomes attractive in cases where the hospital facilities 
themselves are reluctant to fund the services of these teams and when the num-
ber of patients on parenteral nutrition is low. The existence of a mobile nutri-
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tion team that provides service to multiple hospitals or operates within a specif-
ic city network effectively reduces their operating costs (Orr, 1995).

Methods 
A quantitative descriptive research method with critical review of English sci-
entific and professional literature was performed using the following databas-
es PubMed, Cochrane Library, ScienceDirect and GoogleScholar. The keywords 
we used  were: nutrition support teams, nursing care, nutritional care. Litera-
ture inclusion criteria were articles published between 1995 and 2020, open and 
free access and articles with clearly defined objectives and methods in Eng-
lish language. We reviewed 17 articles, the excluded ones that didn‘t match our 
criteria. The literature search took place in March 2021. Data analyzed using a 
content analysis method. We used a prizma methodological diagram (Figure 
1) to show the course of the decision criteria for determining the suitability of 
sources for inclusion in the literature review.

Figure 1: Prizma methodological diagram 

Results 
The results of literature review are presented in Table 1. Literature review based 
on keywords related to the implementation of nutritional support in social 
care institutions. Nutrition support can be organised in different way. In so-
cial care institutions is provided by nurses, dietitian, or doctors (Ali, 2007; Bo-
eykens and Hecke, 2018). Nutrition support needs to be systematic and consist-
ent (Power et al., 2019). 

https://www.cochranelibrary.com
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Table 1: Results of critical review 

Authors and year 
of publication Name of the article Methodology Conclusion/Results

Orr , 1995

Taking your show on 
the road: the concept of 
a mobile nutrition sup-
port team

Case study

The concept of mobile nutrition teams 
is becoming attractive, when hospi-
tals are not willing to provide financial 
aid or when the number of patients on 
parenteral support is low. The cost re-
duction of a mobile team is obtained 
by a joint use of several hospitals or by 
sustaining larger urban and rural area.

Shang et al., 2005

An European survey of 
structure and organisa-
tion of nutrition support 
teams in Germany, Aus-
tria and Switzerland

Evaluation 
documentation 
an interview 
questions

Recognition of malnutrition and in-
itiation of adequate nutritional sup-
port care of critical importance in 
newl hospitalised patients is between 
8 % and 38 %. Patients who are not 
malnourished at the time of screen-
ing may develop during their hospital 
stay. Constant monitoring and screen-
ing patients is required during the 
hospitalization. Poor nutritional sta-
tus and treatment outcomes as well as 
increased healthcare cost. Since estab-
lishment they noted less complications 
in 88% and cost savings in 98%. 

Ali, 2007
Managing under-nutri-
tion in a nursing home 
setting

Review

Malnutrition in nursing homes can be 
managed through consultation with 
a dietitian, the provision of appropri-
ate feeding assistance, environmental 
adaptations, and the assessment and 
monitoring of nutritional status. Nurs-
es can quickly identify any changes in 
a patient‘s nutritional status. 

Ukleja et al., 2010
Standard for Nutrition 
Support: Adult Hospital-
ized Patients

Systematic review

The nutrition support team should as-
sess and manage patients who require 
nutrition support therapy. Nutrition 
support team are associated with im-
proved patients outcomes and with 
decreased length of hospitalization 
and can improve cost effectiveness. 
Nutrition team can organize nutrition 
support services with different educa-
tion (dietitian, nurse, physician, phar-
macist, administration of nutrition 
support therapy).

Raynud et al., 2011

Clinical practice guide-
lines from the French 
health high authori-
ty: Nutritional support 
strategy in protein en-
ergy malnutrition in the 
elderly

Systematic review

Screening for malnutrition is recom-
mended in all elderly subjects and 
must be carried out at least once a year 
in general practice, and once monthly 
in institutions, and during each hospi-
tal stay. Screening may be done using 
a questionnaire which must include at 
the very least a search for risk factors 
and body weight changes, such as the 
MNA (Mini Nutritional Assessment) 
and using a combination with a nutri-
tional examination.
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Authors and year 
of publication Name of the article Methodology Conclusion/Results

Donini et al., 2013 Nutritional Care in a 
Nursing Home in Italy Systematic review

Protein-energy malnutrition is a clini-
cal condition due to the imbalance be-
tween needs, intake and utilization of 
nutrients, leading to increased mor-
bidity and mortality and to the im-
pairment of quality of life. Malnutri-
tion can involves elderly people and 
different diseases like cancer and oth-
ers.  .
The incidence of complications in 
malnourished people in nursing 
homes is 27 % compared to patients 
in well nourished patients (16 %), and 
mortality is three times higher.
Malnutrition affects the function of 
organs and systems, it decreases mus-
cles maas and muscle strengt, in-
creasing the  incidence of hospital in-
fections, increases the incidence of 
thrombosis and delays healing of sur-
gical wounds and pressure sores.

Beck et al., 2016

Multidisciplinary nutri-
tional support for un-
dernutrition in nursing 
home and home-care: A 
cluster randomized con-
trolled trial

A cluster 
randomized trial

Multidisciplinary nutritional support 
for the elderly in nursing homes and 
home care with an emphasis on indi-
vidual treatment of potentially vari-
able dietary risk factors with a nutri-
tion verification scheme and, where 
appropriate, the involvement of physi-
otherapists, dietitians and occupation-
al therapists can have a positive im-
pact on quality of life, muscle strength 
and oral care.

Murphy et al., 
2017

Nutrition and dementia 
care: developing an ev-
idence-based model for 
nutritional care in nurs-
ing homes

Qualitative study

The developed model for nutrition-
al support in nursing homes includ-
ed seven areas: food supply, human fo-
cus, access to food and drink, tools, 
resources and environment, attitude 
towards others in food and drink, par-
ticipation in activities, consistency of 
care and provision of information .

Boeykens and 
Hecke, 2018

Advanced practice nurs-
ing: Nutrition Nurse 
Specialist role and func-
tion

Systematic review

The United States of America be-
gan with educating nurses with spe-
cial skills in the 20th century. Europe 
is behind with development and im-
plementation of Advanced Practice 
Nursing. Nutrition support also can 
be provided by a nurse with expert 
knowledge,  skills, and clinical compe-
tencies for nutritional support.
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Authors and year 
of publication Name of the article Methodology Conclusion/Results

Rasamussen, et 
al., 2018

To determine the effec-
tiveness of multidiscipli-
nary nutritional support 
in elderly hospitalized 
patients

Systematic 
review and 
meta-analyses

Approach to malnutrition patients 
must be multidisciplinary. The inter-
vention they introduced includes oral 
nutritional supplements, improved 
nutritional care and support, and di-
atics counseling. The results of the in-
troduction of a multidisciplinary team 
and the above-mentioned interven-
tions in the care of the elderly are an 
improvement in the quality of life and 
a reduction in mortality.

Qarizada et al., 
2019

Integrating nutrition ser-
vices into mobile health 
teams: Bringing compre-
hensive services to an 
underserved population 
in Afghanistan.

Pilot study

Four mobile health teams provid-
ed different health care services in re-
mote/hard-to-reach communities in 
Afghanistan. They also provided nu-
trition education  and management of 
malnutrition. Between February and 
December 2018 they screened 19.187 
children, out of which 1586 were se-
verely malnutritioned and were suc-
cessfully treated in 94%.

Power et al., 2019

Development and appli-
cation of a scoring sys-
tem to rate malnutrition 
screening tools used in 
older adults in commu-
nity and healthcare set-
tings - A MaNuEL study

Systematic review

For screening malnutrition healthcare 
institutes can use their own health 
checklist for the community setting; 
the nutritional Form for Elderly, short 
Nutritional Assessment Questionnaire 
Residential Care; Malnutrition Screen-
ing Tool (MST) and Mini nutritional 
Assesment (MNA).

Al-Halaweh et al., 
2019

Mobile care teams im-
prove metabolic control 
for adults with Type II 
diabetes in the Southern 
West Bank, Palestine

Longitudinal, 
quasi-experimen-
tal study

Mobile diabetes clinics provide 
high-quality patient care and are eco-
nomical accessible to countries with 
limited resources. The mobile ap-
proach to diabetes treatment affect-
ed HbA1c, serum creatinine, BMI, and 
blood pressure values. Research has 
proven the effectiveness of a mobile 
clinic in an otherwise inefficient Pales-
tinian health care system.

Schuetz et al., 
2019

Individualised nutrition-
al support in medical in-
patients at nutritional 
risk: a randomised clin-
ical trial

Randomised 
clinical trial

In malnourished patients, the use of 
individual nutritional support dur-
ing hospital stays improved significant 
clinical outcomes, including survival, 
compared to standard hospital meals. 
These findings strongly support the 
concept of systematic screening of pa-
tients on admission to the hospital for 
nutritional status, regardless of their 
medical condition, followed by nutri-
tional assessment and the introduction 
of individual nutritional support for 
at-risk patients.
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Authors and year 
of publication Name of the article Methodology Conclusion/Results

Seemer et al., 
2020

An Individualised Nutri-
tional Intervention Con-
cept for Nursing Home 
Residents with or at Risk 
of Malnutrition: An ena-
ble Study

An enable study

Individual nutrition intervention for 
residents of nursing homes at risk of 
malnutrition was based on the every-
day concept of patient care with food 
and two intervention modules (differ-
ent food texture, enrichment model). 
The model was well received and ap-
plied. To better track malnutrition in 
nursing homes, it makes sense to in-
volve multidisciplinary nutrition sup-
port teams.

Discussion 
The problem of malnutrition consists of several activities that require a com-
bination of several approaches to address, and above all, each resident is treat-
ed individually. The nurse has a key help in managing malnutrition, as she 
spends the most time with the patient and is aware of their wishes and needs. 
The information held by nurses offered by others involved in the patient care 
process (including the kitchen where she prepares meals) can positively affect 
the nutritional status of nursing home residents (Ali, 2007). In the UK, an ev-
idence-based model of person-centered nutritional care has been developed. 
They found that nutritional status is influenced by the cessation of dementia, 
the presence of concomitant diseases, psychosocial, cultural, and generation-
al factors. Professionals need to consider factors in order to use good nutrition-
al care for residents (Murphy et al., 2017). In Switzerland, guided individual-
ized dietary support for gaining protein and calorie intake, provided within 
48 hours of hospital admission, has been found to have quite a few advantages. 
Namely, it reduces the risk of adverse clinical outcomes in hospitalized patients 
at nutritional risk, including complications requiring intensive care and mor-
tality. The intervention is also cost effective (Schuetz et al., 2019).

Recognizing malnutrition has a significant impact on the course of treat-
ment, prolongs hospitalization time, and increases treatment cost (Ferrie, 
2020). Shang et al. (2005) found out that 8 % and 38 % of all hospitalized pa-
tients have malnutrition. When malnutrition is not present, it is necessary to 
implement nutritional screening at least once per week. Malnutrition can be 
detected using screening forms such as MST and MNA. Power et al. (2019) 
found out that healthcare institutions can use their own method of nutrition 
assessment of patients, which includes a health checklist, a nutrition screening 
form for eldrely and a short nutrition assessment questionnaire. Several stud-
ies have found that malnutrition in the elderly is increasing and can be detected 
in the early phase of developmening malnutrition by using simple tools, how-
ever nutritional screening is not routine procedure. Nutritional support in so-
cial care institutions should be organized in a way to provide nutritional pre-
vention and nutritional interventions in patients where malnutrition is already 
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present. Nutritional support should be offered to patients with a multidiscipli-
nary approach, when a multidisciplinary approach is not available it is neces-
sary to provide nutritional support with the interdisciplinary team. Nutritional 
support includes a set of activities which depends what kind of medical prob-
lems a patient has. Nutritional support can be provided by different health pro-
files (nurse, dietitian, physician, pharmacist) (Ukleja et al., 2010). In the Unit-
ed States, special education in nursing care began in the early 20th century. In 
European countries with special knowling about dietetics by nurses is not de-
veloped like in the United States (Boeykens and Hecke, 2018). 

In nursing homes in Denmark, a team of multidisciplinary nutritional 
support has been developed to treat malnutrition or the risk of malnutrition, 
which includes physiotherapists, dieticians and occupational therapists. It has 
been found to have positive effects on quality of life, muscle strength, and oral 
care in the elderly (Beck et al., 2016). A positive link between the introduction 
of multidisciplinary nutrition support teams and the quality of life of the el-
derly was also confirmed by Rasmussen and colleagues (2018). They also found 
lower mortality among residents of nursing homes who were under the con-
trol of the said teams. Seemer et al. (2020) found that multidisciplinary teams 
that provide nutritional support in nursing homes are effective. Namely, the 
study successfully introduced a series of interventions (eating pattern, nutri-
tional supplements, improved food structure) to improve the nutritional status 
of malnourished elderly and those with risk factors for malnutrition. 

Mobile diabetes clinics provide high-quality patient care and are also 
economically accessible to countries with limited resources. The mobile team 
could be funded jointly by network hospitals, or be funded by a single institu-
tion and provide services to everyone else in the network for agreed fees. These 
fees should cover at least the costs and, if possible, provide revenue. In return, 
the mobile nutrition team should very clearly document the impact of its ser-
vices in terms of cost, results and quality of performed work. Their action to 
promote the appropriate use of nutritional supportive therapy and with imple-
mentation of nutritional screening will have a positive impact on the costs of 
care for patients who require nutritional support. Managed care payers will al-
so be interested in the impact of the mobile nutrition team on hospitals, as well 
as the experience gained at home (Orr, 1995).

Conclusions
Every person has their own nutritional needs. In the elderly, nutritional needs 
vary even more due to more associated diseases and poorer physical perfor-
mance. In social care institutions, it is essential to introduce regular nutritional 
screening, which will serve as a basis for the design of protective and therapeu-
tic diets of the elderly. Part of the health team will also have to become a dieti-
tian who will take the lead in planning and achieving nutrition support goals. 
Due to the constant presence of the patient, the nurse plays an important role 
in detecting eating problems and acting quickly with the help of a multidisci-
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plinary nutrition team that can provide the patient with comprehensive nutri-
tional care. Due to the lack of the presence of adequate staff to deal with nutri-
tional support in social care institutions, we see advantages in the organisation 
of work a mobile nutritional team, which is economically more economical to 
countries facing financial constraints. With adequate nutritional support, we 
will ensure adequate energy and nutritional intake of food, improve the nutri-
tional status of the patient and reducing morbidity and mortality in sick elder-
ly people.
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Abstract

Introduction: Despite the growing body of evidence of smart solutions’ 
positive outcomes on older people and their informal carers, the use 
of these solutions is still low, even more so in Slovenia. Moreover, 
in recent years, mostly single smart solutions have been developed, 
covering only a small range of applications. The international project 
i-evAALution evaluated the acceptance and the impact of the bundle 
of several single solutions (emergency watch, tablet and smart home 
devices) on community-dwelling older people and their informal carers. 
We present the preliminary results of only one segment of the whole 
study focusing on the results of a baseline questionnaire conducted 
in Slovenia.  Methods: The randomised control trial was conducted in 
2019-2021 in the Central Slovenia region. A total of 55 dyads, including 
older care recipients (PE) and their primary informal carers (SE), were 
recruited and completed the baseline questionnaire. Care recipients 
were on average 78.6 years old (SD = 7.79) and 43.6 % had fallen in the 
past year. Carers were on average 52.8 years old (SD = 11.58). On average, 
they provided 5.8 hours of care per week (SD = 10.41) and had been 
doing so for an average of 6.6 years (SD = 7.69). The majority (71 %) of 
carers were the children of the care recipient. Participants completed 
questionnaires at three or four measurement time points: at baseline 
(before randomisation to test or control group), post-installation (test 
group only), after 4-5 months (both groups), and after 12 months (control 
group only). Data were processed using the statistical package SPSS 20.0. 
Results: We observed a significant difference in technology competence 
between care recipients and carers (MPE = 2.63, MSE = 2.12, p = 0.000) 
and the interest in technology (MPE = 3.12, MSE = 3.70, p = 0.004).  In 
addition, the most important features of a tested i-evAALution bundle 
recognised by both carers and care recipients were safety (MPE = 
4.32, MSE = 4.46), emergency services (MPE = 4.17, MSE = 4.41) and 
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technical services (MPE = 4.17, MSE = 4.36). The least important feature 
was leisure activities (MPE = 1.98, MSE = 2.35). On average, it was more 
important to informal carers that care recipients could use the tablet to 
call family members or friends (MSE = 3.27, p < .05) than it was to care 
recipients (MPE = 2.65). It was also more important for carers that the 
tablet reminded care recipients to take their medications (MSE = 3.67) 
than for care recipients (MPE = 2.94, p <.05). Discussion and conclusions: 
This study contributes to a limited empirical evidence on the acceptance 
and attitudes of older people and their informal carers in Slovenia 
towards smart solutions in health and social care. Understanding their 
perceptions of technology and needs can also help the developers of 
such solutions, as well as the providers in the market, and support better 
deployment of such smart solutions in health and social care. 

Keywords: assistive technologies, technology acceptance, technology 
attitudes, randomised control trial

Introduction 
“Ageing in place”, i.e. enabling people to live in their homes and communities 
for as long as possible, rather than in an institution, is the prevailing concept in 
current ageing policy (Wiles et al., 2012). However, in most EU countries, this 
concept is not sufficiently supported by social policies (Kröger et al., 2018) and 
pressures on informal carers are high and increasing (Spasova et al., 2018). De-
spite differences in long-term care (LTC) systems, informal care accounts for 
the majority of care hours in all European countries which is even more pro-
nounced with the rising number of people in need of care and the lack of ac-
cessible formal LTC services and personnel (Kröger et al., 2019; Spasova et al., 
2018).  Despite these trends, in some countries, including Slovenia with its frag-
mented LTC system, the needs of informal carers are poorly met (Hlebec et al., 
2021), although Slovenian Active Ageing Strategy (Bednaš and Kajzer, 2018) 
recognises the importance of improving support for informal carers and their 
integration into the LTC system. 

According to Slovenian Public Opinion Survey (SJM) 2021, 30.6 % of the 
population (aged 18 and over) provide at least 4 hours of unpaid informal care 
per week to a person aged 65 or over (Hafner-Fink et al., 2021; Dolničar et al., 
2021). This refers to the provision of personal care activities (ADL) and/or activ-
ities related to independent living (IADL) and/or emotional support. The pro-
portion of carers increases with age while they are still of working age (Tur-Si-
nai et al., 2020; Zigante, 2018), as also found in the Slovenian survey using an 
Online Access Panel 2021 (Dolničar et al., 2021). The proportion of informal 
carers of older people reported in these two Slovenian studies is significantly 
higher than in some other studies (Eurofound, 2017; Eurostat, 2019; Tur-Sinai 
et al., 2020). In 2013, 75.54 % of Slovenian people aged 65 years or older, who re-
ceived some type of care at home, received only informal care, 6.66 % received 
only formal care, and 17.79 % received a combination of the two (Hlebec et al., 
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2016). As Dolničar et al. (2021) found, pressure on informal carers increased 
during the Covid 19 pandemic. 

One way to address some of these challenges is to harness the potential 
of new technologies to support LTC and informal carers (Eurocarers, 2019), 
which is increasingly being proposed in European policy (Eurocarers, 2018, 
2019; European Ageing Network, 2019; European Commission, 2021). A recent 
European Commission report calls for deployment of different ICT solutions 
for informal carers and older people and for addressing the lack of digital skills 
and mistrust of new technologies (Social Protection Committee (SPC) & Euro-
pean Commission (DG EMPL), 2021; Zigante, 2021). 

Despite evidence of the positive impact of these new technologies on older 
people (e.g., improved quality of life, increased safety, independence, reduced 
social isolation) (Khosravi et al., 2016; Siegel and Dorner, 2017)) and their in-
formal carers (e.g. increased peace of mind and reassurance) (Andersson et al., 
2017, Smole-Orehek et al., 2019, D’Onofrio et al., 2017), the prevalence of their 
use is still low, which is particularly pronounced in Slovenia. 

The aim of this paper is to assess: 

- which telecare functionalities are the most important for commu-
nity-dwelling care receivers aged 65 and over (PE) and their infor-
mal carers (SE);  

- technology competence among PEs and SEs and differences betwe-
en them. 

Methods 
The present study was conducted as part of the i-evAALution project and is 
part of the randomised control trial (RCT), which ran from 2019 to 2021 in Slo-
venia, Austria, Italy and the Netherlands. For this paper, only the selected base-
line section of RCT (i. e. before randomisation to test or control group and be-
fore installation of the bundle of AAL solutions), which relates to the Slovenian 
pilot site, is presented and discussed. The study has received ethical approval 
from the University Innsbruck Ethical Review Board (28/2019). Descriptive sta-
tistics and bivariate analyses were calculated. 

Instruments
The Technology Commitment Scale (TC scale) (Neyer et al., 2012) was found to 
be moderately reliable, with a Chronbach Alpha of 0.662 for PE and 0.620 for 
SE. Other questions presented in this paper were developed by the project con-
sortium. 
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Sample
The Slovenian sample consisted of 55 dyads from PE and their SE. Both PEs (74.5 
%) and SEs (63.4 %) were predominantly female. PEs were on average 78.4 years 
old and a higher proportion (67.3 %) lived in a single-person household. All but 
one SE owned a smartphone and a computer, while 67.3% of PEs owned a com-
puter and 58.2% owned a smartphone.  A large proportion of PEs (70.4   %) con-
sidered themselves independent, but 43.6 % had experienced a fall in the past 
year. SEs were on average 52.8 years old (SD = 11.58). SEs in the sample were well 
educated, with nearly three-quarters having a university degree or more. Those 
who cared for PE did so for an average of 5.8 hours per week (SD = 10.41) and an 
average of 6.6 years (SD = 7.69). The majority (71 %) were children of SEs, fol-
lowed by partners (14.5 %). Just over a quarter of SEs (27.3 %) lived in the same 
building as PEs and another fifth lived within walking distance. The remain-
ing half of SEs were 15 minutes or more drive from PEs, and half of them were 
up to 30 minutes away.

Results 

Importance of telecare functionalities 

Table 1. Importance of eight main areas of telecare functionalities

Telecare functionalities
PE SE

M SD M SD

Safety and security 4.32 0.687 4.46 0.482
Technology-related services 4.17 1.052 4.36 0.841
Emergency services 4.17 1.065 4.41 0.885
Services in case of need 4.04 1.095 4.14 1.073
Health and care 3.33 1.343 3.66 1.107
Living environment 2.65 1.262 2.87 1.25
Information and communication 2.57 1.202 2.98 1.102
Leisure activities 1.98 1.201 2.35 1.377

Legend: M= Mean; SD= Standard deviation 
Note: Perceived importance of TC functionalities was measured on a 5-point scale: 
1-not important, 2-slightly important, 3-moderately important, 4-significant, 5-significantly 
important. 

All but three participants in the study had no experience with telecare servic-
es. However, participants were introduced to telecare services during the pro-
ject‘s introductory session. After the introduction, participants rated a range of 
functionalities of telecare services in eight main areas (safety, technology-relat-
ed services, emergency services, services in case of need, health and care, liv-
ing environment, information and communication, leisure) according to how 
important they perceived them to be. When observing eight main areas of tele-
care functionalities, we found no statistically significant differences between 
the responses of PEs and SEs. Both, PEs and SEs, identified provision of safety 
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(MPE = 4.32, MSE = 4.46), provision of emergency services (MPE = 4.17, MSE 
= 4.41), and technology-related services (e.g., installation, maintenance) (MPE 
= 4.17, MSE = 4.36) as the most important functionalities of telecare services. 
The least important functionality was leisure activity (MPE = 1.98, MSE = 2.35) 
(Table 1).

Beside studying main areas of telecare functionalities, we also investigat-
ed the importance of specific functionalities, which were measured with a bat-
tery of 29 indicators within eight main areas of functionalities. We found a sta-
tistically significant difference in responses between PEs and their SEs on only 
two indicators. On average, it was more important to the SEs that PE could use 
the tablet to call family members or friends (MSE = 3.27, SD = 0.184) than it was 
to PEs (MPE = 2.65, SD = 0.193, t(107) = -2.342, p < .05). It was also more im-
portant for the SEs that PE has a medication reminder (MSE = 3.67, SD = 0.173) 
than for PE (MPE = 2.94, SD = 0.213, t(105) = -2.640, p< .05). 

Technology competence 
We found a statistically significant difference in the technology competence of 
PEs and SEs (MPE = 2.61, MSE = 2.12, p = 0.000)1 as well as in their interest in 
technology (MPE = 3.12, MSE = 3.70, p = 0.004). Both PEs and SEs showed in-
terest in technological developments, with the proportion of SEs who fully or 
largely agreed with this statement (78.2 %) being significantly higher than the 
proportion of PEs (47.3 %). The data also shows that more than one-third of PEs 
find dealing with new technologies challenging and difficult. In addition, more 
than half of SEs agreed that dealing with technological innovations is usually 
overwhelming for them. 

We were interested also in participants‘ self-perceived ability to use new 
technologies compared to the general technology skills of their peers. 85.5 % of 
SEs and half (50.9 %) of PEs rated them as very good or good. A significant pro-
portion (30.9 %) of PEs rated their ability to use new technologies as average 
and 18.2 % rated their ability as poor or that they were complete novices. No 
correlation was found between PEs‘ ability to use new technologies and their 
assessment of the importance of individual telecare functionalities (p>0.05).

Discussion 
A substantial proportion of the PEs in our study were still independent, al-
though slightly less than half had a history of falls. However, regardless of health 
status, PEs and SEs both identified the provision of safety and emergency ser-
vices as the most important functionalities of telecare services. These func-
tionalities of telecare services provide security and rapid response in emergen-
cy situations, which are perceived benefits that may lead to the adoption of such 
1 Technology competence and technology interest were each measured with 4 items as 

part of the TC scale. Technology competence was measured with negative-worded items; 
higher average score indicates lower competence. 
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technologies among PEs and SEs, which has been discussed in several studies 
(Dolničar et al., 2017; Epstein et al., 2016; Hvalič Touzery et al., 2021; Jaschin-
ski et al., 2021; Jaschinski and Ben Allouch, 2019; Mahoney, 2011; Olsson et al., 
2012; Verloo et al., 2020; Williamson et al., 2017).

With regard to the second objective of the present study, it was found that 
although both participants have high ownership of everyday technologies (e.g., 
computers, smartphones), PEs have lower technology competence and interest 
in technology than SEs. This is also reflected in a low percentage of PEs and SEs 
who rated their ability to use new technologies as poor. Present study also found 
that some SEs find dealing with technological innovations overwhelming and 
PEs find dealing with new technologies challenging and difficult. Therefore, 
the importance of external support from telecare providers when using a tele-
care solution (e.g. installation, maintenance, technical support) is paramount 
and this was also expressed by the PEs and SEs in our study who ranked this 
support among the top three features of telecare services. These findings con-
firm the need to support both PEs and SEs in using telecare solutions. As evi-
denced by many studies, successful use of telecare solutions requires both in-
itial training and continuous technical support during use, characterised by 
high quality, responsiveness and user - friendliness (Epstein et al., 2016; Gib-
son et al., 2019; Jaschinski and Ben Allouch, 2019; Sriram et al., 2019; Verloo et 
al., 2020; White et al., 2020; Williamson et al., 2017).

A recent study by Steils et al. (2021) concludes that informal carers are of-
ten an important source of help for older people in using assistive technolo-
gies. A prerequisite for this type of assistance is sufficient technology compe-
tence and openness to new technologies. In our sample of SEs, we found high 
levels of technology competence and interest in new technologies, whereas this 
was lower in PEs. Therefore, we can conclude that it is important to involve 
family members of older individuals in technology adoption, as reported in 
previous studies (Jaschinski et al., 2021; Luijkx et al., 2015). 

Finally, some difference was found between PEs and SEs in terms of their 
interest in the new technologies, with SEs expressing greater interest, which 
is consistent with the findings of other studies. As the use of telecare is often 
a joint decision between PE and SE (Cook et al., 2018; Jaschinski et al., 2021; 
Jaschinski and Ben Allouch, 2019; Luijkx et al., 2015), it is even more important 
that SEs support new technologies.

Study limitations
The study design affected the sample size. It is somewhat small, but the sample 
has the advantage of including dyads. We invited all interested parties to par-
ticipate. This resulted in an unbalanced distribution of participants in the sam-
ple by educational background. In fact, we have a high proportion of highly ed-
ucated SEs in the sample. Aditionally it is possible that individuals with greater 
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interest in the new technology have decided to participate in the study so there 
can be a bias in the data on their technology competence and interest. 

Conclusions
Our study confirms the potential of telecare services to address challenges re-
lated to LTC. There are many challenges that Slovenian society needs to ad-
dress in order to realize the full potential of telecare solutions. As can also be 
seen in our sample, people are not familiar with telecare solutions and do not 
use them. However, as our study also shows, they recognize their potential and 
express interest in using them. Therefore, these technologies should be made 
available to informal carers and older people. In addition, public authorities 
need to recognize the role and care needs of informal carers and thus promote 
a policy framework for the creation of telecare services for informal carers and 
beyond. At the same time, familiarity with and acceptance of these technol-
ogies needs to be promoted not only among the general population but also 
among social and health care professionals.
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Abstract

Introduction: Non-normative sexual orientation, gender identity and 
gender expression at the intersection of old age, represent diverse 
risks of discrimination and social exclusion, and at the same time can 
include many negative consequences for a person’s health and sense of 
security. In old age, the situation may worsen, as LGBT+ older adults 
are less likely to access various forms of support that could trigger 
coming out of the closet. Research shows that inequalities in health and 
social care of LGBT+ older adults persist due to the lack of inclusive 
services and cultural competence of health and social care practitioners. 
Methods: The partners of the European project “Being Me” took up 
the challenges presented and explored good educational practices on 
the needs and specific living conditions of LGBT+ older adults using 
the innovative participatory method “World Café” (a method of group 
dialog). In 2018, two “World Cafés” were organized with a total of 78 
stakeholders (LGBT+ older adults, practitioners, researchers, students, 
professors and teachers). An evaluation of both events was conducted 
using questionnaires. The project also included research into the 
national contexts of the participating partners and the publication of 
two systematic literature reviews on approaches to education on LGBT+ 
older adults and the impact of such education on health and social care 
staff. Results: In the first World Café, participants shared their personal 
experiences of care, highlighted the role of teachers in health and social 
care, and formulated initial ideas about the knowledge and skills that 
future practitioners should be equipped with to provide more inclusive 
and safe care. The second World Café was dedicated to researching 
specific methods and useful resources for delivering trainings and using 
them in education. A systematic review of the literature and both World 
Cafés led to the development of online learning materials and principles 
of good practice for all who educate in the field of health and social care. 
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The World Café method has proved to be an effective approach to linking 
the diverse views of participants and the participatory development of 
learning content, as evidenced in the evaluation findings. Discussion and 
conclusions: LGBT+ older adults represent one aspect of an increasingly 
diverse group of people whose need for health and social care services is 
growing in an aging society. In the future, staff training in these areas 
will need to address the needs of LGBT+ older adults, as providers of 
these services have a key role in delivering friendly and inclusive care to 
LGBT+ older adults.

Keywords: LGBT+ older adults, inclusive care, education, World Café

Introduction 
The number of people aged 60 years or older is increasing exponentially (Unit-
ed Nations World Population Aging, 2019) and with it the needs for health and 
social services in both informal and formal support systems (United Nations 
Population Fund and HelpAge, 2012). At the same time, lesbian, gay, bisexu-
al, transgender and other non-normative sexual orientations, gender identi-
ties and gender expressions (LGBT+) are becoming more visible but face vari-
ous risks of discrimination and social exclusion at the intersection of old age. 

There are numerous reports that LGBT+ older adults face specific social 
problems similar to their younger peers, including isolation, economic chal-
lenges, employment and housing discrimination (Boggs et al., 2017; Fredrik-
sen-Goldsen et al., 2017; Emlet, 2016; Equal Rights Center, 2014), and multi-
ple health problems, such as higher risk of mental health issues, disability, and 
substance abuse (Yarns et al. 2016; Fredriksen-Goldsen et al. 2013). Compared 
to the general population, they report poorer health and have worse experienc-
es of care (Westwood et al., 2020). In addition, LGBT+ older adults are more 
likely to be estranged from their families, have no children, and live alone com-
pared to their heterosexual and same-sex peers. Consequently, they have to rely 
on other support systems such as friends and other caregivers (Zelle and Arms, 
2015; Knauer, 2016). 

Studies have shown that LGBT+ older adults are often afraid to disclose 
their sexual orientation or gender identity to health and social care providers 
due to their personal histories of discrimination and social exclusion, and are 
reluctant to access existing services (Sharek et al., 2015; Almack, 2019; Burton 
et al., 2019). Westwood (2019) notes that in the case of organizational abuse, 
 LGBT+ older adults may be potentially mistreated by both service providers 
and other residents. In addition, the fear of and actual occurrence of discrimi-
nation based on sexuality and gender identity, which often co-occurs with age-
ism, has been linked to a higher likelihood of depression and anxiety in LGBT+ 
older adults (Tinney et al., 2015). 

In order to understand the specific needs that arise from the diverse life 
experiences and histories of LGBT+ older adults, both practicing and future 
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professionals must be educated to provide culturally competent and inclusive 
care (Dentato et al., 2014; Canon et al., 2017, Smith et al., 2019). A lack of cul-
tural competency and knowledge about working with LGBT+ older adults is 
often observed among professionals (Portz et al., 2014; Simpson et al., 2018; 
Kortes-Miller et al., 2019) and is missing from curricula and textbooks (De 
Guzman et al., 2018)

Methods 
Between 2018 and 2020, the partners of the European project “Being Me” 
(https://beingme.eu/) took up the challenges presented and explored good ed-
ucational practices on the needs and specific living conditions of LGBT+ older 
adults. The innovative participatory method “World Café” (World Café Com-
munity Foundation, 2015), a group dialog method, was used to bring stake-
holders (LGBT+ older adults, practitioners, researchers, students, professors 
and teachers) together to document their lived experiences, knowledge and 
resources. Two ‘World Cafés’ were organized in Amsterdam (June 2018) and 
Dublin (October 2018) with a total of 78 participants and both events were eval-
uated with a questionnaire (see Hafford-Letchfield et al., 2021). The project also 
included research into the national contexts of the participating partners and 
the publication of two systematic literature reviews on approaches to education 
on LGBT+ older adults and the impact of such education on health and social 
care staff (see Jurček et al., 2021; Higgins et al., 2019a).

Results 

Use of World Café method 
In the first World Café, participants shared their personal experiences of care, 
highlighted the role of educators in health and social care, and formulated in-
itial ideas about the knowledge and skills that future professionals should be 
equipped with to provide more inclusive and safer care. A variety of approaches 
and methods were used during the event, including storytelling, mixed group 
discussions on relevant topics and arts-based sessions. The groups invariably 
included diverse stakeholders from different partner countries (UK, Ireland, 
Netherlands and Slovenia) and stakeholder groups. This led to more lively dis-
cussions and followed the principle of ‘nothing about us, without us’, meaning 
that discussions about the experiences and needs of LGBT+ older adults always 
included someone with personal experience. Smaller group discussions were 
later presented to the whole group and the results were documented and collat-
ed by members of the Being Me team.

The second World Café followed a few months later and was dedicated to 
exploring specific methods and useful resources that can be used in profession-
al education and training. Participants, particularly researchers, policy mak-
ers, practitioners and educators, were asked to bring examples of good practice, 
which were then presented in smaller groups, evaluated and discussed with 
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other stakeholders. Again, input from all stakeholders, but particularly LGBT+ 
older adults, was crucial in identifying good practices, which were collected 
and later disseminated (see Hafford-Letchfield et al., 2019).

Evaluation and main results
The evaluation conducted in both sessions found that the World Café meth-
od was useful in achieving the event objectives and resulted in a high level of 
participant satisfaction. The majority of participants agreed that the climate 
within the group was conducive to open discussions and, with the help of the 
facilitators, everyone had the opportunity to express their thoughts in a safe 
environment. The different methods and approaches used during the event en-
abled the sharing of ideas and the creation of new resources that can be used in 
practical and educational settings. Key outcomes from the World Cafés led to 
the development of online learning materials (https://beingme.eu/toolbox) and 
principles of good practice for all who educate in the field of health and social 
care (Higgins et al., 2019b). The learning materials developed as part of the pro-
ject cover six overarching themes: 1) Readiness to learn, which aims to prepare 
institutions and educators to include and address LGBT+ issues in their curric-
ula; 2) Human Rights, which helps learners understand the meaning, origins, 
and relevance to LGBT+ older adults; 3) Identities and Intersectionality, which 
introduces relevant terminology and intersectionality critical to understand-
ing different life stories and the interplay of people’s identities; 4) Relationships, 
Families, and Intimacies, addresses the diversity of networks and relationships 
of LGBT+ older adults; 5) Life Stories, provides guidance to educators on us-
ing LGBT+ stories in their teaching; 6) Good Care, aims to provide knowledge 
about inclusive and LGBT+ friendly care.

Discussion 
The World Café method proved to be an effective approach to linking the dif-
ferent views of participants and the participatory development of learning con-
tent, as shown by the evaluation findings. Project outputs were also informed 
by two systematic literature reviews. The first review synthesised literature de-
scribing the pedagogical principles, curriculum content and methods used to 
educate health and social care professionals in relation to the experiences and 
needs of LGBT+ older adults (Higgins et al., 2019a) and was used in the devel-
opment of principles for good practice and learning materials. The findings of 
the review are congruent with the findings of the World Cafés and other re-
views such as that of Lecompte et al. (2021), which emphasize the importance of 
educating practitioners by increasing their knowledge of LGBT+ issues, chang-
ing their attitudes and working proactively to take action at institutional and 
personal levels to provide safe and inclusive care. In addition to providing an 
overview of existing content and methods that can be used in educational set-
tings, our review also indicates that there is a need for in-depth exploration of 
curricular principles, assessment strategies, and strategies to overcome barriers 
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to incorporating issues experienced by LGBT+ older adults into curricula (Hig-
gins et al., 2019a). The second study in the Being Me project looked at the out-
comes of interventions used to educate health and social care workforce on the 
experiences and needs of LGBT+ older adults, in particular what impact the in-
terventions have on the knowledge, attitudes and skills of participants. The in-
cluded studies showed some positive outcomes, such as an increase in knowl-
edge among participants, but not necessarily a change in attitudes or newly 
acquired skills (Jurček et al., 2021), therefore more emphasis needs to be placed 
on the transfer of acquired knowledge into practice when delivering training 
targeted at professionals working with LGBT+ older adults in the future. The 
review has shown that longitudinal studies of the impact of educational inter-
ventions are needed and that diversification of intervention content, different 
methodologies and the involvement of the public (particularly LGBT+ individ-
uals and organizations) at all stages of the design and delivery of educational 
interventions could lead to a more sustainable impact (Jurček et al., 2021).

Conclusions
LGBT+ older adults represent one aspect of an increasingly diverse group of 
people whose need for health and social care services is growing in an aging so-
ciety. In the future, staff training in these areas will need to address the needs 
of LGBT+ older adults, as providers of these services have a key role to play in 
delivering friendly and inclusive care for LGBT+ older adults. The Being Me 
project addressed these issues using both participatory approaches to include 
personal experiences of LGBT+ older adults and reviewed existing literature 
with the intention of providing educators and practitioners with valuable re-
sources to incorporate the needs of LGBT+ older adults into curricula and train 
practitioners in health and social care services.
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Abstract

Introduction: The COVID – 19 epidemic has brought many challenges 
and changes into our lives. It has significantly changed our lifestyles, 
which is why many people can see it as a challenge to their mental and 
physical health. In our research, we were investigating the experiences 
of hygiene requirements among older persons during the COVID-19 
epidemic.  Methods: The study was based on a quantitative methodology. 
A questionnaire was used to carry out a survey. It contained socio 
– demographic data, data on behaviour in trade during COVID-19 
epidemic, data on food handling during COVID–19 epidemic, data 
on hygiene during COVID–19 epidemic and data about overcoming 
disease COVID–19. We invited 80 older persons aged 65 or above. 
Results: Of all the invited older persons, 6 did not respond to the survey. 
There were 74 respondents, of which we excluded 16 surveys that were 
not fully completed. There were 58 respondents included in the study, 
of which 19 (32,8 %) men and 39 (67,2 %) women. The results showed 
that behaviour in store during COVID–19 epidemic has changed for 
91 % older persons. Respondents observed changes in wearing masks, 
keeping social distancing, hand disinfection, and infrequent visits to 
stores.  Most respondents (78 %) go to the grocery store less often than 
before the COVID-19 epidemic, due to risk of infection. In stores, 98 % 
respondents touch only those foods that they intend to buy, as they are 
afraid of infection and virus transmission. One-third of respondents do 
not carry a shopping bag into the kitchen and more than one-third (32 
%) of all respondents disinfect it, because in this way, they believe that 
they protect themselves from COVID-19 infection. We have also found 
that hand hygiene was improved. Due to the fear of infection, 86 % of 
respondents wash and disinfect their hands more frequently. Almost 
all respondents (97 %) bought hand sanitiser during the epidemic. Of 
all respondents, 17 people overcame COVID-19 infection. We were not 
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able to detect a connection between more severe cases of the disease and 
changed attitudes towards hygiene measures. Discussion and conclusions: 
The results have shown that older persons are afraid of COVID-19 
infection. The fear has an impact on food handling in stores as well as on 
food preparation at home. Fear of COVID-19 infection is also reflected 
in improved hand hygiene. People need clear information and directions 
regarding the handling of food during epidemic, and above all, a way of 
communication that empowers and reassures people. 

Keywords: health, older persons, hygiene requirements, COVID-19 
epidemic

Introduction
SARS-CoV-2 causes an infectious coronavirus disease called ‘COVID-19’. The 
disease occurs in humans in different ways. In 80% of patients, it has a mild 
course with symptoms such as fever, cough, sore throat, cold, malaise, head-
ache, muscle and joint pain, loss of taste and smell, and digestive problems. In 
20% of patients, the disease is more severe, and 5% of patients become critical-
ly ill and need treatment in the intensive care unit (ICU) (NIJZ, 2020). Infec-
tious disease is transmitted through direct and indirect contact. Directly, it can 
be transmitted through droplets, that are formed during speaking, coughing, 
or sneezing. Indirectly, it can be transmitted through touching contaminated 
surfaces or objects and then touching the eyes, nose, or mouth before cleaning 
hands (Girum et al., 2020).

The risk of hospitalization or death from COVID-19 infection is great-
er in the older persons. The older persons are a more vulnerable population 
as their immune systems weaken over the years, making them more suscep-
tible to infections (NIJZ, 2012). The number of deaths increases with age. In 
Slovenia, the quantity of people over the age of 65 has doubled since 1981 and 
amounted to 20.2 % by 2020 (Eurydice, 2021).

The youngest deaths per 100,000 population in Slovenia until 9.3.2021, 
were recorded in the age group 35-44 years (n = 4), followed by the age group 
45-54 years (n = 8), and 55-64 years (n = 32). Greater deviation is observed in 
the age groups 65 – 74 years (n = 162), 75-84 years (n = 695) and 85 or older (n 
= 2826) (Alpaka, 2021). The Center for Disease Control and Prevention (2020) 
in United States of America estimated that 8 out of 10 reported deaths in 2020 
were among persons aged 65 and over. Older persons represent 80 % of all hos-
pitalizations that were caused by COVID-19 (Mueller et al., 2020). The older 
persons may represent a special group of high-risk patients for the development 
of COVID-19 with rapidly progressing clinical deterioration. It is more likely 
that the disease will cause life-threatening respiratory failure and multisystem 
involvement (Perrotta et al., 2020). 

High levels of infection, asymptomatic cases, and uncertainty are the 
characteristics of infectious diseases, that make these types of disease induce 
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more fear among older persons than other diseases. Due to its rapid trans-
mission and unexpected deaths, fear of COVID-19 can become exacerbat-
ed (Koçak et al., 2021). Fear of COVID-19 has a major impact on anxiety, de-
pression, and stress; infecting family members or friends can deepen this fear 
(Koçak et al., 2021).

The COVID-19 epidemic has changed the daily routines of the older per-
sons, their care, and their abilities to remain socially connected. This has trig-
gered new challenges, including anxiety and fear of infection (WHO, 2021), 
therefore, the purpose of our research was to gain insight into the experience 
of hygiene requirements during the COVID-19 epidemic among older persons. 

Methods
The main aim of the current research was to discover whether and in what 
way the behaviour of older persons has changed during the COVID-19 epi-
demic. We were interested in how the older persons experience the COVID-19 
epidemic, and if they are feared of the infectious disease COVID-19. The sur-
vey only includes people over the age of 65. The survey was conducted using a 
questionnaire, that was to be completed in the respondents’ homes. The ques-
tionnaire was divided to 4 parts. In the first part, questions focus on the behav-
iour of older persons in trades during the COVID-19 epidemic. The second part 
of the questionnaire collects data about food handling during the COVID-19 
epidemic, third part includes data on the hygiene of older persons during the 
COVID-19 epidemic, and the last, fourth part, includes data about overcoming 
COVID-19 disease and demographic data. 

Most questions were of the combined type, followed by closed-ended 
questions using the yes/no dichotomy (with an added subquestion for clarifi-
cation), open-ended questions and one question with a measurement scale. Re-
spondents answered the questions after receiving detailed instructions.

Results
Only persons over 65 years of age were included in the survey. 74 question-
naires were completed, of which 58 were valid. The survey included 66 % wom-
en and 34 % men (Table 1). 

Table 1: Respondents‘ age

Respondents‘ age
65-70 (n) 70-74(n) 75-80 (n) 80 or over (n) Total (n)

Women 12 9 10 7 38
Men 5 6 7 2 20
Women and men 17 15 17 9 58

Legend: n – number of respondents
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The questionnaire gave us an insight into the changed behaviour of old-
er persons as the result of experiencing hygiene requirements during the COV-
ID-19 epidemic. The COVID-19 epidemic changed the behaviour of 91% of older 
persons. Respondents observed changes mainly in wearing masks, maintain-
ing social distancing, disinfecting their hands, and visiting stores less frequent-
ly. Of the older persons who experienced altered behaviour, 85 % of respond-
ents reported going to the grocery store less often than before the COVID-19 
epidemic, due to an increased risk of infection. To avoid more frequent visits 
to the grocery stores, they buy larger quantities of products, or their relatives 
make a purchase for of them instead. In stores, 98 % respondents touch on-
ly those foods that they intend to buy, as they are afraid of infection and virus 
transmission. The majority (91 %) of respondents believe that it is easier to keep 
their distance from other people (in the grocery store) with the wheeled shop-
ping trolley, than the shopping cart.

 Table 2 shows the results of the extent to which respondents agree with 
the claims that COVID-19 infection is transmitted through food or through 
its packaging, using the Likert rating scale (1 – I do not agree at all, 5 – I total-
ly agree). The results show that majority of respondents are of the opinion that 
COVID-19 infection spreads with food packaging, but not with the food. 

Table 2: Evaluation of COVID-19 disease transmission claims

1 – I do not 
agree at all

(n)

2
(n)

3
(n)

4
(n)

5 - I totally 
agree
(n)

COVID-19 spreads 
with food packaging 7 3 26 8 14

COVID-19 spreads 
with food 17 11 19 5 6

Legend: n – number of respondents

One-third of respondents do not carry a shopping bag into the kitchen 
and more than one-third (32 %) of all respondents disinfect it, because in this 
way, they believe that they protect themselves from COVID-19 infection.

We were interested in how and in what proportion of older persons’ hand 
hygiene changed (Table 3). We observed a significant interaction between fear 
of infection and increased hand hygiene. Older persons are aware of the impor-
tance of hand hygiene in preventing the disease, but still, more than one-third 
of respondents (38 %) are not taught about the correct order of hand washing 
and disinfection. 
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Table 3: Changes in washing and disinfecting hand of older persons 
(n = 58) 

YES
(n)

NO
(n)

Do you wash your hands more often than before 
 the COVID-19 epidemic? 50 8

Do you disinfect your hands more often than before 
the COVID-19 epidemic? 49 8

Did you disinfect your hands before the COVID-19 
epidemic? 12 46

Did you buy a hand sanitizer during the COVID-19 
epidemic? 56 2

Legend: n – number of respondents

Of all respondents, 94 % of older persons wash their hands more often 
than before the epidemic, as this makes them feel safer. The majority (94 %) have 
a common fear of infection with the COVID-19. They believe that by washing 
their hands, they prevent the possibility of the infection spreading. Fear of in-
fection is the main reason that 86 % of older persons disinfect their hands more 
often than before epidemic. Before the COVID-19 epidemic, 79 % respondents 
did not disinfect their hands, the rest of respondents disinfect them after see-
ing a doctor to prevent infections. Almost all respondents (96 %) bought a hand 
sanitizer to prevent infection with the infectious disease COVID-19.

Discussion 
With our research, we assess the experiences of hygiene requirements among 
older persons. As we expected, older persons were found to have changed their 
lifestyles in terms of hygiene measures during the epidemic. They do not so-
cialize, they are lonely, they leave their homes less often, and they feel afraid 
of being infected with the infectious COVID-19. Measures, such as social dis-
tancing, are necessary to reduce the spread of the virus that causes the infec-
tious COVID-19, but at the same time, those measures have a strong impact on 
the psychological state of older persons, who may feel lonely and feel the fear of 
getting the disease. Fear of illness, of virus transmission or fear of death as the 
consequence of COVID-19 disease, can be caused by a variety of psychological 
states such as depression, anxiety, and stress (Koçak et al., 2021).

Most older persons are afraid of contracting the disease while shopping, so 
they go to the grocery stores less often and they touch only the products which 
they intend to buy. The findings of the study showed that COVID-19 epidemic 
caused fear of contracting the disease among older persons. Most respondents 
agree that the infectious COVID-19 is transmitted through food packaging. In 
order for the older persons to buy products safely, National Institute of Public 
Health NIJZ (2020) recommends cautious behaviour in the grocery store. They 
recommended wearing masks, keeping social distancing, grocery shopping with 
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a shopping list (enabling faster product choice decisions), disinfection of hands 
on entering and leaving the store, not touching unnecessary products, paying 
with a pay card, and not touching the face without washing hands.

In China, SARS-CoV-2 was found in early July 2020 on imported food 
products. It was detected on frozen foods, including their packaging materi-
als. Han and co-researchers (2021) assumed that there is a risk of SARS-CoV-2 
transmission between countries and regions. Despite evidence of transmission 
of the virus through food, there is no evidence that humans become infected 
by ingesting the virus through food or drink (Food Standards Australia New 
Zealand, 2021). Food packaging may be contaminated, but that does not pose a 
particular risk of transmitting the infection. Currently, there is no reliable ev-
idence of virus transmission in contact with contaminated objects (German 
Federal Institute for Risk Assessment , 2021). So far, there is no more precise 
data on how long the virus survives or remains on surfaces. Studies show that 
it can take hours or weeks, depending on the type of surface, temperature and 
humidity of the environment (Food Standards Australia New Zealand, 2021). 
The World Health Organization (2021) states that the virus needs a living host 
(human or animal) to survive, and that it cannot reproduce on food packaging. 
They state that food packaging does not need to be disinfected, but recommend 
washing hands after handling the packaging. 

The important interaction between fear of infection and increased hand 
hygiene is reflected in more frequent hand washing and disinfecting than before 
the COVID-19 epidemic. Hand hygiene is important in preventing the spread 
of infectious diseases (Gammon et al., 2020). Various campaigns around the 
world (e.g. national campaigns COVID-19 – nalezimo se dobrih navad (COV-
ID 19 - Infect yourself with good habits), Higiena rok za vse (Hand hygiene for 
everyone), and international campaigns Clean your Hands, Seconds save lives - 
clean your hands) in the field of public health have placed the greatest emphasis 
on hand hygiene practices such as washing and disinfection. Despite inform-
ing the public, the target group of respondents is still not entirely sure about  
the correct order of hand washing and disinfection. After washing hands and 
before disinfectng them, the drying phase of hands is also important, as in this 
way we prevent the resistance of microorganisms to alcohol. 

There is no such research in Slovenia yet, so it would be sensible to mod-
ify it with a larger sample of respondents. The study has some limitations, as 
the infectious disease COVID-19 has not yet been fully investigated. However, 
the research is certainly a good basis for further research and a better under-
standing of the experiences of hygiene requirements among older persons dur-
ing the COVID-19 epidemic

Conclusion
The COVID-19 epidemic is a huge challenge for humanity, because it has 
changed the lifestyles of many older persons. The results of the research show 
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that older persons are afraid of infection with infectious disease COVID-19, 
which affects their changed way of handling food in stores and at home. Fear 
of infection with COVID-19 is reflected in more often washing and disinfect-
ing hands. On one hand, measures such as social distancing prevent the spread 
of infectious disease, but on the other hand, can cause psychological distress to 
older persons. People need clear information and directions regarding the han-
dling of food during epidemic, and above all, a way of communication that em-
powers and reassures them.
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Abstract

Introduction: In recent years, the use of ICT for health purposes has 
become increasingly common and popular among the residents of 
developed societies, including the elderly. The development of ICT in 
health and health care can contribute to disease prevention and control 
for those who need health information and services the most – the 
elderly and those with poor health. For this reason, it is vital to examine 
whether the search for information using ICT technology is associated 
with better health. Methods: In our study, we were interested in: 1) the 
frequency of searching for information with ICT; 2) the link between 
ICT seeking health information and health status; 3) the moderating 
role of age for the link between the frequency of searching for health 
information and the health status of the individual, and 4) whether 
the search for health information is related to the health status after 
controlling the sociodemographic determinants of ICT use. We used 
a representative national sample of the adult population of Slovenia 
from 2018 (N = 1047). We performed descriptive and multivariate 
analyses. Results: We found that in Slovenia, 1) the majority of the 
population uses ICT to obtain health information; 2) those with poorer 
health most often use ICT for health purposes; 3) age impacts the link 
between information seeking and health status; and 4) when controlled 
for sociodemographic determinants in the multivariate model, health 
status proved not to be statistically significantly associated with ICT use 
for health purposes. Discussion and conclusions: ICT can potentially 
improve the Slovenian population’s health and access to health services. 
At the same time, we emphasise that better health can also enable easier 
and more efficient access, search and use of ICT health information. 
Further research is needed to examine whether there is a causal effect 
of ICT search and use of health information on health outcomes. It is 
also crucial that future studies examine whether the health effects are 
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mainly for specific dimensions of health or whether they improve overall 
health status. The paper concludes with a discussion on the importance 
of ICT in health services and its importance for positive population 
health outcomes, especially for vulnerable groups. We also provide 
suggestions for achieving a more well-informed population concerning 
the opportunities offered by ICT in health promotion and disease 
prevention. 

Keywords: health inequalities, eHealth, ICT use for health purposes, 
the elderly.

Introduction 
The use of information and communication technology (ICT), including the 
Internet and smartphone apps, is becoming an important source of informa-
tion related to health. The term electronic health (“E-health or eHealth) refers 
to measures to support health care through ICT (Rockmann and Gewald 2015: 
505). In modern societies, eHealth services are increasingly becoming patient 
and consumer-oriented, enabling consumers to actively engage in their health 
and well-being by accessing health resources via the Internet (Rockmann and 
Gewald 2015). As early as 2009, for example, 61% of adults in the United States 
used the Internet to access information about their illnesses and treatment op-
tions (Fox and Jones, 2009; in Rockmann and Gewald 2015: 510).

An analysis of the use of eHealth solutions in Slovenia (Rant and 
Stanimirović 2020) before the COVID-19 pandemic showed that between 2016 
and 2019, the use of eHealth services increased. For example, the proportion 
of e-prescriptions and e-referrals in 2019 exceeded 90% of the total number of 
prescriptions and referrals. The share of e-referrals doubled during the period 
under review, from 45% to 94%. The use of the zVEM web portal also increased 
during the same period. 

Research on the use of ICT shows that many factors influence the search 
for health-related information. The frequency of information search varies, 
among other things, according to age and gender, but also health status, which 
is the main factor of interest in our study.

Besides other factors, it is vital to examine whether the use of ICT for 
health purposes is unequally distributed according to users’ health status. From 
the point of view of equity in health services, one of the goals is equality of ac-
cess and use of ICT for health purposes (regardless of individual’s character-
istics such as age, gender, socioeconomic status or health). However, evidence 
suggests that there are inequalities in access to health care services. For exam-
ple, socially deprived groups have worse health and poorer access to health ser-
vices (Riley 2012; Thomas 2017; Committee on Health Care Utilization and 
Adults with Disabilities 2018).

Research on ICT use similarly indicates a link between one’s health and 
health-related ICT use. A survey of a sample of Norwegians aged 40 and over 
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found that respondents who reported having a disease were more likely to use 
the Internet for health information (Wynn et al. 2020). In several other stud-
ies, poorer health has similarly been positively associated with the frequency of 
health-related use of the Internet. A U.S. survey of 21-year-olds and older found 
that those with two, three, or more chronic illnesses were more likely to use the 
Internet to seek health information (Wagner et al. 2004). Those with poorer 
subjective health also more frequently search for health information on the In-
ternet (Baker et al. 2003). Similar findings were detected in a study of type 1 and 
type 2 diabetes; ICT use for health purposes was more common among those 
with poorer self-rated health (Hansen et al. 2019).

It needs to be noted that the results of the studies are not entirely consis-
tent. In the aforementioned Norwegian study, for example, self-rated health 
did not prove to be statistically significantly related to the frequency of use of 
eHealth services (Wynn et al. 2020). In a study of seven European countries, 
Andreassen and colleagues (2007) found that respondents with poorer sub-
jective health reported less frequent health-related Internet use. On the other 
hand, those with long-term chronic illness or disability reported more frequent 
health-related Internet use.

Research in some countries indicates that individuals with poorer health 
use the Internet for health purposes more frequently than their healthier coun-
terparts. We examine whether this also holds in Slovenia. We also analysed the 
potential moderating role of age for the relationship between the frequency of 
seeking health information and an individual’s subjective health status.

Methods 
In the present study, we examined the frequency of searching for health-related 
information online and in smartphone apps. We compared three age groups: 
young people (18–34 years), adults (35–64 years) and the elderly (aged 65 and 
over).

We analysed a representative sample of the population of Slovenia us-
ing the Slovenian Public Opinion survey (Hafner Fink et al. 2019). Survey da-
ta were collected between 14 March 2018 and 12 June 2018. The sample included 
individuals over 18 living in private households, regardless of their nationality, 
citizenship, language or legal status in Slovenia. We performed bivariate anal-
yses with chi-square tests and multivariate analysis.

The following dependent variable was examined: “How often did you 
search for health-related information online or in apps?” (1 = never; 2 = less 
than once a month; 3 = at least once a month; 4 = at least once a week; 5 = ev-
ery day; 6 = almost every day several times a day). Due to the uneven distribu-
tion of answers, values from 4 to 6 were recoded into a single category (at least 
once a week).

We included several control variables in our multivariate model. Specif-
ically, we included age, gender, and partner status. Respondents’ age in years 
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was recoded into three age categories (18–34 years, 35–64 years, and 65 years 
and older). In addition to gender (1 = male; 2 = female), partner status was al-
so added in our model, which was measured with the question: “Are you mar-
ried or do you have a permanent partner? Do you share a joint household?” (1 = 
yes, I live in a joint household with my spouse or permanent partner; 2 = I am 
married or have a permanent partner, but we do not live in a joint household; 3 
= no, I am not married, I do not have a permanent partner). Values were recod-
ed into two categories (1 = respondent has a permanent partner; 2 = respondent 
has no permanent partner).

Finally, we were interested in whether the subjective health status of re-
spondents was related to the frequency of use of health information online or 
in applications. We measured health with a standard self-rated health indica-
tor: “Would you say your health in general, is ...? (1 = poor; 2 = satisfactory; 3 = 
good; 4 = very good; 5 = excellent). Values were recoded into three groups (1 = 
poor/satisfactory; 2 = good; 3 = very good/excellent).

Results 
Figure 1 shows the frequency of searching for health information online or in 
applications by the Slovenian public. In 2018, more than 14% of Slovenians nev-
er searched for health information online or in applications. The largest pro-
portion of respondents (33.7%) searched for information at least once a month. 
The second largest group reported weekly or more frequent searches for infor-
mation, followed by searching for information less than once a month (each of 
the two answers was chosen by about one in four respondents).

Figure 1: Frequency of searching for health information online 
or applications among the Slovenians population 
Source: Slovenian Public Opinion 2018/1 (Hafner Fink et al. 2019).

Figure 2 shows the frequency of information search by age group. We 
see that the proportion of those who never use the Internet/apps to search for 
health information increases with age. While this share is the lowest in the 
youngest age group (10.5%), it increases to 13.4% in the adult group, with the 
highest proportion of non-users being among the elderly, with more than twice 
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as many non-users (26.5%) as among young people. At the same time, the cat-
egories of the most frequent information seekers are very comparable by size 
between age groups; the youngest age group has the largest proportion of most 
frequent users (27.9%), followed by the oldest age group (26.5%) and the mid-
dle-age group (25.4%). The chi-square test showed that differences between age 
groups in the frequency of health-related information search were statistical-
ly significant (p<0.05).

Figure 2: Frequency of searching for information by age group 
Source: Slovenian Public Opinion 2018/1 (Hafner Fink et al. 2019).

Figure 3 shows the frequency of information search according to the re-
spondents’ self-rated health. The results show that the proportion of those who 
never use the Internet/apps to search for health information decreases with 
better health, indicating that among the healthiest respondents, there is the 
smallest proportion of non-users. On the other hand, the proportion of the 
most frequent searchers (who search for information at least weekly) is among 
the least healthy group (30.5%), and the lowest proportion of frequent searchers 
is in the two remaining groups (around 1 in 4 in each group). The chi-square 
test showed that differences between health groups were statistically signifi-
cant (p<0.05).

Figure 3: Frequency of searching for information by self-rated health status 
Source: Slovenian Public Opinion 2018/1 (Hafner Fink et al. 2019).
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Figure 4 shows the moderating role of age for the relationship between 
the frequency of health-related search and an individual’s health status. The re-
sults show that in the youngest and oldest age group, the search for health in-
formation is associated with better health (see positive coefficients in Figure 4) 
and in the middle age group with poorer health. We note that none of the asso-
ciations reached the level of statistical significance (p>0.05).

Figure 4: Moderating role of age for the relationship between the frequency 
of searching for health information and the self-rated health 
Source: Slovenian Public Opinion 2018/1 (Hafner Fink et al. 2019). 
Note: Data indicates coefficient between health information search 
and self-rated health.

We also performed a regression analysis predicting the frequency of 
health-related information searches while controlling for the demograph-
ic variables. We were interested in whether better health was associated with 
more frequent search for health information when controlling for other vari-
ables. The analysis showed that of the four variables included in our model, 
the only statistically significant predictor of more frequent health information 
search was female gender (β=0.09; p <0.05). The other three predictors did not 
prove statistically significant, including self-rated health.

Discussion 

Based on our study, we can summarize that there are differences in the fre-
quency of searches for health information online and on apps by some determi-
nants in Slovenia. Three out of five people search for health information online 
or apps at least monthly, and just under 15% of the population are non-seek-
ers. Information is more often searched for by the elderly (but their group al-
so has the largest proportion of non-seekers), women and those with poorer 
health (the largest proportion of non-seekers is also among them). We also find 
that age moderates the relationship between the frequency of health informa-
tion seeking and the health status of the individual. In the youngest and oldest 
age groups, the search for health information is associated with better health 
(though statistically insignificantly). Multivariate analysis of the factors pre-
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dicting information search revealed that the female gender was the only signif-
icant predictor impacting the frequency of health information search.

Based on our results research, we can conclude that it is important to 
raise awareness of decision-makers and the public about the importance of ac-
cess to the Internet, about the resources needed to search for health-related in-
formation online or via apps and to inform decision-makers on demographic 
and other factors contributing to inequalities in ICT use for health purposes. 
It is also necessary to be aware that ICT use can contribute to improving the 
health of the Slovenian population and access to health services. On the oth-
er hand, better health can also help (enable) an individual to more easily ac-
cess and efficiently use ICT for health information proposes. In any case, fu-
ture research is needed to examine the causal effect of ICT use and the use of 
health information on personal and public health. At the same time, research-
ers should examine whether the (potential) positive effects hold mainly for par-
ticular dimensions of health (e.g., physical symptoms, mental health) or over-
all health.

Strengthening intergenerational cooperation, e.g. through various pro-
grams, where young people would share their ICT knowledge with the elder-
ly, while the latter could share their life experiences and knowledge with young 
people, could also encourage improvements in the health of both age groups.

Conclusions
We can conclude that the development and use of ICT in health information 
and healthcare services has played an important role in healthcare in recent 
years. Evidence suggests it may contribute to better health, including for more 
vulnerable groups. Proposals for strengthening the access to information with 
the possibilities and potential offered by ICT in the area of health promotion 
include informing the public in various popular media outlets, but also by per-
sonal physicians and other health professionals, for example, by health workers 
in reference clinics. In this way, older and other more vulnerable groups could 
be informed in more detail about how the use of ICT can improve their access 
to healthcare services and help maintain and enhance patients’ health, and po-
tentially even prevent disease.
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Abstract

Introduction: In the year 2018, it was estimated that at the global level 
were 50 million patients diagnosed with dementia, and the cost of their 
treatment had risen to over one billion US dollars.  With the growth of 
the elderly population, that number shall only grow higher in the future. 
Research shows that specific mobile apps on smart devices could be used 
to help patients with dementia. The usage could reduce the financial 
cost of this illness, also. On the other hand elderly people do not have 
sufficient knowledge of the apps, and dementia influences their cognitive 
functions. Methods: We used a descriptive method with critical analysis 
of English scientific literature, using databases Cochrane Library, 
Google Scholar, PubMed, ScienceDirect and Wiley Online Library. The 
keywords used were: apps for dementia, apps for elderly with dementia, 
apps for dementia prevention. Between the words was used the Boolean 
logical operator AND. We included the literature published between 
2013 and 2020, which were free and fully accessible. Results: We detected 
1140 articles after the inclusion of all criteria. Only 8 scientific papers met 
the inclusion criteria and were about apps for patients with dementia. 
In the smart mobile marketplace exist several mobile apps, which are 
used for: diagnosing people with dementia, prevention for developing 
dementia, enhancing cognitive functions and apps for helping patients 
with everyday activities. Most free and accessible apps do not cover all 
the specific needs of people diagnosed with dementia. We expect that 
soon, there shall be a rise in such mobile apps development. Discussion 
and conclusions: Based on the appropriate design and the technology, 
app’s could be used for improvement of physical, mental and social 
aspects of persons diagnosed with dementia. Mobile apps used for 
preventive strengthening of cognitive functions or for control and 
slowing the progress of dementia have proved to be an adequate tool for 
quick and efficient assessment of dementia. The development of such 
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apps is requires inclusion of healthcare workers as well as technological 
scientists and patients. More research should be done concerning app 
efficiency and adjustments of their functions for the specific patients’ 
needs. 
Keywords: Apps for dementia, elderly with dementia, apps for elderly 
with dementia 

Introduction
Dementia is a syndrome for which it is typical a progressive lessening of the 
cognitive and behavioural abilities and memory and aggravation of doing 
everyday activities, which usually afflicts the elderly. In 2018, there was an esti-
mation that around the world, there were 50 million people with dementia and 
treatment costs were a billion American dollars; however, the number of afflict-
ed will increase till the year 2050 for a third (ADI – Alzheimer’s Disease In-
ternational, 2018). Research shows that specific mobile apps, meant for people 
with dementia and their caretakers, could lower their physical and psycholog-
ical burden. At the same time, they could also reduce the costs to the Health-
care systems, higher the chances of the patients’ independence and acceptance 
of their chronic disease while also slower its’ development (Klimova, 2017). On 
the market, we can find a variety of apps. They can work preventively, meaning 
that they can serve as a diagnostic tool or quicker detection of developing de-
mentia (Klimova, 2017).

On the other hand, apps can also work as a helping tool, making patients’ 
lives more manageable and help them to cope in their everyday life (Klimo-
va, 2017). Mobile apps could be beneficial at controlling dementia in five areas. 
Firstly, on detection and assessment of dementia disease, secondly at cognitive 
training of people with this diagnosis, thirdly for the evaluation of health and 
safety of people with dementia, fourthly in socialisation and relaxation and 
fifthly in long-distance health assessment of patients by a health professional 
(Yousaf et al., 2019)

It is necessary to know the limitation of usage of apps by the elderly since 
they are known to have limited knowledge of using technology, and dementia 
is known to cause further cognitive decline. Consequently, the usage of apps 
must be adjusted to the users – they need to be simple to use and calculate their 
needs and disadvantages. It is essential to add that all apps are not made by ex-
perts and are, therefore not adequate for use (Choi, 2020).

Methods
In this research it was used the descriptive method with critical appraisal of 
English scientific literature with the assistance of the diKUL portal (Digital li-
brary of University of Ljubljana). We used next keywords with Boolean logical 
operator AND: Apps for dementia, elderly with dementia, apps for elderly with 
dementia. The included literature needed to correspond with the following re-
quirements: published between the years 2013 and 2021, the paper required to 
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be recessed, be in full text, had open access and be written in either English or 
Slovenian language. On Figure 1 it is shown the process of selecting suitable ar-
ticles. 

Figure 1: PRISMA diagram

Results
In Table 1, there are descriptive results of the studies that were included 

in this research. What we found noteworthy is the similarity between the re-
sults of these eight studies. 

Table 1: Results of literature review

Authors Purpose Methodology Results

Astell et al., 2019

Identify key areas of 
technological develop-
ment in the field of de-
mentia treatment and 
propose guidelines for 
future work

Overlook of recent  
research findings.

The main groups of technolog-
ical applications in the field of 
dementia are:
a) diagnosis, assessment 
and monitoring,
b) maintenance of operation,
c) leisure and activities,
d) care and management.
A holistic approach to the prob-
lem is needed.
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Authors Purpose Methodology Results

Brown, O’Con-
nor, 2020.

Review the findings of 
recent qualitative studies 
to date on the use of mo-
bile applications for peo-
ple with dementia.

Qualitative literature 
overview.

9 studies were included. Tech-
nology can improve some as-
pects of the physical, mental and 
social health of people with de-
mentia. It can serve to promote 
cognitive functions and commu-
nication skills in people with de-
mentia.

Choi et al., 2020

Review existing applica-
tions that contain infor-
mation on Alzheimer’s 
disease and other de-
mentias and assess their 
usefulness

Overview and evaluation 
of the features, content 
and technical aspects of 
36 applications aimed at 
Google Play and the App 
store in the USA. Appli-
cations were coded and 
rated using a mobile app 
rating scale.

Applications differ from each 
other in quality and usabili-
ty. 41.7% of the examined ap-
plications were not developed 
by healthcare professionals and 
were of lower quality informa-
tion compared to the applica-
tions developed by healthcare 
professionals. This suggests the 
need for collaboration between 
healthcare professionals and IT 
professionals in developing ap-
plications for people with de-
mentia. More than 50% of the 
applications were aimed at car-
egivers of people with dementia. 
Only one-third of the applica-
tions contain a reminder func-
tion for patients or caregivers. 
Applied with a proper design, 
applications can go a long way 
in making dementia manage-
ment easier.

Guo et al., 2020

Examine mobile applica-
tions designed for people 
with dementia that are 
more effectively man-
aged by an individual.

A systematic review of 
mobile applications and 
their features.

Currently, accessible apps do not 
cover all the complex needs of 
people with dementia and can 
be difficult for patients to use 
due to reduced abilities as a re-
sult of the disease. The authors 
emphasize that it would be nec-
essary to develop properly de-
signed, high-quality applications 
that could make it easier for pa-
tients to cope with the disease 
and help them to be more inde-
pendent in managing the dis-
ease, while facilitating the work 
of their caregivers and families.

Klimova B, 2017

Explore the role of mo-
bile applications in help-
ing patients and their 
carers manage mild to 
moderate dementia.

Review of the litera-
ture on mobile appli-
cations in the manage-
ment of dementia and 
comparison of methods 
and findings of previous 
studies.

Studies have shown that mobile 
apps can be an excellent tool for 
quickly and accurately assessing 
dementia. They also reduce the 
psychological and financial bur-
den on patients and their carers. 
More research should be done 
on the effectiveness of applica-
tions and, in collaboration with 
designers, their functions should 
be adapted to the specific needs 
of people with cognitive deficits.
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Authors Purpose Methodology Results

Kerkhof, 2017

The first study identi-
fied important activities 
for people with dementia 
in the past and present, 
and the second study ex-
plored the needs, wants, 
and capabilities of us-
ing mobile apps to help 
manage dementia. Find-
ings could help to de-
velop a tool to facilitate 
selecting suitable appli-
cations for the individual 
according to his abilities 
and needs.

Qualitative method - 8 
focus groups

First study: The most frequent-
ly mentioned meaningful activi-
ty was ‘being socially active’. Re-
searchers have also found that 
an individual’s activities before 
dementia carry essential infor-
mation about important activi-
ties to the present. The most fre-
quently mentioned needs for 
disease self-management by suf-
ferers related to the support of 
memory functions. In another 
study, the authors detected some 
wishes of patients that had not 
previously been seen in the lit-
erature - minimal need to type 
to use applications, the ability to 
adjust the language, the ability 
to rotate the displayed image.

Rai et al., 2020

Develop and investi-
gate the usefulness of the 
Thinkability application 
for cognitive stimulation 
therapy, which can be 
used by people with de-
mentia on tablets.

A systematic approach 
to mobile application de-
velopment.

The first study implements a sys-
tematic and methodological ap-
proach in the development of a 
particular application. The creat-
ed application has been well re-
ceived by users and needs some 
updates and customisation of 
certain features.

Sindi et al., 2015

Make an application 
based on the CAIDE 
(cardiovascular risk fac-
tors, ageing and inci-
dence for dementia) 
scale accessible to all us-
ers who want to deter-
mine whether they have 
dementia.

CAIDE Risk score app 
was developed based on 
the CAIDE Dementia 
Risk scale.

The CAIDE Risk score app is the 
first app to predict the risk of 
dementia with the help of an ev-
idence-based tool. It can be used 
by healthcare professionals in 
their work or by individuals sus-
pected of having dementia.

Discussion
Mobile apps have become quite accessible to users of mobile phones and tab-
lets these days. The number of the latter is multiplying. Based on this, we can 
conclude that, as a result, new possibilities are opening up for reaching people 
with dementia and for preventive action in this area. Based on current studies, 
we can conclude that appropriately designed mobile apps can be an effective 
tool for dementia management (Klimova, 2017; Choi, 2020). The use of apps 
is possible in different areas. The researchers classified technological applica-
tions into four main groups, according to their purpose or content: apps that 
serve to facilitate the diagnosis, assessment and monitoring of patients, appli-
cations that support their operation, applications for activities and leisure and 
apps for care and disease management (Astell et al., 2021). The main positive ef-
fects of the applications identified by various researchers are reduction of the 
psychological and financial burden on patients and carers, the reduced finan-
cial burden of disease for the health system, rapid diagnosis and assessment of 
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condition, assistance to patients and carers in everyday life, maintenance of so-
cial contacts and maintenance cognitive abilities - cognitive training (Klimo-
va, 2017; Yousaf et al., 2020; Cindy et al., 2015; Rai et al., 2020a).

Due to the nature of the disease, applications must also be adapted ac-
cordingly. Studies have shown that many apps are not created in collabora-
tion with health professionals and people with dementia. The latter announces 
questionable quality. Some do not have good information value, do not cover 
the specific needs of users, and do not take into account cognitive decline (Rai 
et al., 2020b; Klimova, 2017; Kerkhof et al., 2017).

There are many apps available to users, which differ in quality. Each al-
so contains only certain content and functions, which may mean that patients 
would need an even more significant number of different apps to cover all their 
needs. To date, no apps have been developed that would be well-suited for peo-
ple with dementia and would include all the necessary features and informa-
tion. Researchers warn that adequately designed, high-quality apps should be 
developed to make it easier for patients to cope with the disease in the future. 
This will help them become more independent in managing the disease, while 
making it easier for their carers and family (Guo et al., 2020).

Conclusion
Research has shown that appropriately designed apps correlated with intelli-
gent technology can be used as a preventive tool in dementia management and 
aid for people who already have a dementia. Currently, no quality apps have 
been developed that would be adapted to such people’s complex needs. We be-
lieve that collaboration between healthcare professionals, technology profes-
sionals and patients is key to producing such apps. Further research should be 
done on the importance and effectiveness of apps, and their functions should 
be adapted to the specific needs of older people with cognitive deficits.
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Abstract

Introduction: Spreading of the new coronavirus among the community 
after spring 2020 considerably impacted the lives of residents and the 
work of staff in Slovenia’s nursing homes. Infections were detected in 
99% of all nursing homes, with their residents accounting for 58% of 
deaths due to COVID-19 in 2020. Even before the epidemic, nursing 
homes were understaffed – the epidemic exacerbated this problem 
(more work with strict protective measures and less staff due to illness). 
Those who were still working also faced a bigger workload following 
the introduction of many additional preventive measures. Consistent 
and proper use of personal protective equipment is vital for managing 
infections and keeping residents and staff healthy, which may prove 
challenging for them both. The use of personal protective equipment 
and implementation of measures to limit the spread of the virus also 
seriously constrains residents’ ability to socialise. The aim of this paper 
is to explore the challenges and issues encountered by residents, staff and 
students in nursing homes while using personal protective equipment 
and implementing other measures to limit the spread of infection. 
Methods: In spring 2021, in-depth interviews were conducted with 
ten nursing and medical students who had worked or were working 
in nursing homes as part of ‘Covid expeditions’. The interviews were 
transcribed and then coded using NVivo software. Content analysis was 
performed and key findings were supported with interviewee quotes. 
Results: Students found the nursing home staff and residents have faced 
several challenges in combating COVID-19. They identified the lack 
of resources and information, the organisational and psychological 
burdens on staff, the social isolation and the lack of personal contact 
with caregivers as the biggest problems for residents. Discussion: 
While personal protective equipment use and the application of other 
measures to limit the spread of the virus is very important to prevent the 
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transfer of diseases such as COVID-19, if their implementation is to be 
effective, conditions like sufficient resources, adequate organisation and 
guidelines, enough staff knowledge and the consistent use of appropriate 
personal protective equipment must be ensured. It is important to 
consider the importance of the residents’ social life and and prevent 
excessive social isolation. Conclusions: To effectively control diseases 
like COVID-19, it is necessary to study the problems that arise in such 
situations among the staff and residents of nursing homes, especially 
those occurring while implementing infection-prevention measures 
and using personal protective equipment so as to help manage similar 
situations in the future. Our findings may serve as a basis for both 
recommendations for better and safer working and living in these 
facilities for staff and residents alike and for future research in this field.

Keywords: Coronavirus, problems, elderly, Covid expedition, social 
welfare institutions

Introduction 
In 2020, COVID-19 had a major impact on life and work in nursing homes in 
Slovenia. Most (58%) deaths in Slovenia due to COVID-19 in that year were 
among nursing home residents (UKOM, 2020). By November 2020, more than 
85% of nursing homes had already experienced a coronavirus outbreak. 

Nursing homes across the country already faced staff shortages before the 
epidemic, with the problem then only worsening (Zbornica-Zveza, 2020). The 
staff had to use considerable amounts of personal protective equipment (PPE) 
(NIJZ, 2020), which requires great consistency at work and is physically de-
manding. They also had to implement many other measures to prevent/limit 
the spread of the virus, overall creating more difficulties for both them and the 
residents (White et al., 2021).

Some research has already shown that PPE and measures to contain the 
coronavirus such as physical distancing, respiratory hygiene etc. play a key 
role in fighting diseases like COVID-19, given that transmission is largely air-
borne (Lotfi et al., 2020). We must consider many factors that affect virus in-
fection prevention/control to spare problems for staff and to avoid errors by 
them. Some have already been highlighted by researchers around the world 
(Szczerbinska, 2020; Thompson et al., 2020), such as sufficient staff resources 
with appropriate knowledge, appropriate building design, precise work guide-
lines, adequate and quality material resources, and plans for residents’ safe so-
cial contacts. The importance of healthcare workers’ perception and knowl-
edge about COVID-19 for better outcomes has also been noted (Bhagavathula 
et al., 2020).

Not much research can be found on the challenges staff and residents of 
nursing homes have faced during the COVID-19 epidemic. Therefore, the aim 
of our study was to examine the issues encountered by residents, staff and stu-
dents in nursing homes while using PPE and applying other measures to lim-
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it the spread of the virus. The research question is: which kinds of problems 
did the students observe in Slovenia’s nursing homes among the staff and res-
idents arising from PPE use and the other measures to limit the virus’ spread 
with a focus on resources, staff knowledge, consistent use of PPE and associat-
ed errors. 

Methods 
In spring 2021, we conducted in-depth interviews with ten nursing and medi-
cal students who had worked during the first wave and/or were working during 
the second wave of the epidemic across Slovenia as part of ‘Covid expeditions’ 
in nursing homes, places most impacted by the epidemic. The coronavirus sit-
uation meant the interviews were performed using the Zoom interface. Inter-
views were recorded, transcribed and then coded in NVivo.

Content analysis was carried out to answer the research question. Stu-
dents were asked to describe issues arising at work they had noticed among the 
students, staff and residents in nursing homes while implementing measures to 
limit the virus’ spread and using PPE. We asked them about material shortages, 
organisational problems and epidemic-related situations in the nursing homes 
where they were working. We asked them how they assessed the knowledge of 
staff and consistency in PPE use.

We summarised the main themes and supported the key findings with 
quotes from the interviewees and translated them into English. Students la-
belled with numbers 1–5 had worked in nursing homes during the first wave, 
while students labelled 6–10 had done so during the second wave of the COV-
ID-19 epidemic.

Results 
We coded the text and designed the themes. The focus of analysis followed the 
aim of our research by considering the observed availability of resources (staff 
and PPE), knowledge and consistency of PPE use by staff, errors made while us-
ing PPE and implementing preventive measures to limit the spread of the coro-
navirus, and the problems encountered by residents during the epidemic.

Staff shortage and exhaustion
Almost all the students who had worked in both waves reported staff shortag-
es: “In terms of staff, there was a general shortage anyway” (S2), and an increase 
in staff working hours: “They have been working to such a schedule for a very 
long time. Regardless of weekends, holidays. 12 hours, 12 hours...” (S1). It is also 
more difficult to work while using a lot of PPE.

Consequently, staff shortages and work overload create difficulties for the 
implementation of virus control measures: “There was supposed to be a team 
of people, who were meant to work only in the red zone and the rest, who were 
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supposed to work in the grey zone, but it all got mixed up because there was a 
staff shortage” (S4).

The staff’s mental and physical exhaustion was also reported to a large ex-
tent during both waves: “Exhaustion, depression” (S7).

The availability and quality of PPE
Differences between the results for the first and second waves mean that this set 
of data is divided into two parts.

First wave: In contrast to mass media reports, students generally reported 
a sufficient level of PPE: “Basically, we were not missing anything” (S1).

Still, some students also reported a lack of PPE and the dangerous conse-
quences of reusing it. If PPE items are stored for later reuse, undisinfected areas 
pose a risk when staff collect the PPE again. There is also a greater risk of con-
tamination when clothing is reworn.

I think the biggest problem was PPE. We had it, but we were a little 
more frugal. We saved these coats when we went to lunch. We took 
them off, didn’t throw them away, and then we put them back on 
again, and there was a risk of becoming infected. (S5)

In some nursing homes, the staff did not have Tyvek (i.e. a disposable, 
highly protective coat) to use for their protection, even while working in the 
red zone.

Q: So, you were working in the red zone, and you didn’t have a Tyvek? 

A: No, no. We had that blue coat, with a rubber band on the sleeves. 
I know they already had those ‘space suits’ at the end, but in testing 
they found out that they were leaky, so we didn’t use them, they said 
it didn’t make sense. (S2)

Second wave: Students had varied experiences regarding the availabili-
ty of PPE and its quality. Mostly sufficient quantities were reported, but poorer 
quality. This could pose a risk of infection transmission to both staff and resi-
dents. PPE that tears and is made of poor material can create a bigger transmis-
sion risk because staff are wearing deficient protection. Awareness of the equip-
ment’s weaknesses also affects the mental state of the staff because they do not 
feel safe at work.

Umm, the material was there, but it was bad. The gloves I swear, 
every other one did... I said... This will be filmed now, but if condoms 
were like this, population growth would be 100%. They were old, it 
was a batch of bad gloves, just porous. And we used washable coats. 
Washable coats!!! (S9).
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Knowledge and consistency among employees regarding PPE use 
In both waves, most students reported that the staff did not possess adequate 
knowledge about PPE use and did not use it consistently. Among the main 
reasons for this inconsistency, about half of them saw staff ignorance as S the 
biggest problem: Q: “What was the biggest problem with PPE in the nursing 
home you were working at” A: “Careless wearing” (S4), and a lack of knowl-
edge: “Very, very poorly trained staff, including the management” (S9). 

Just one student reported organised training for staff on proper PPE use. 
He also positively assessed the staff’s knowledge: “They had these trainings, 
they came to them, and they refreshed their knowledge; I think they were just 
familiar with PPE” (S10).

The students also noted the lack of clear guidelines on PPE use and imple-
mentation of the measures for containing the virus.

It has been said for a while that we have nitrile gloves up and ones 
over, you treat the lower ones as your skin and disinfect them, and 
you change the upper ones. Then they said: ‘It’s better if you have two 
layers and you put both up and down’. Then they said: ‘It makes no 
sense at all to use two layers’. I am unsure which is correct. I didn’t 
quite understand that. Obviously, it’s not that important if the guide-
lines change so often. (S2)

They also missed checks on compliance with the measures and proper 
PPE use. 

No (i.e. no checking), due to exhaustion, I think the checking has also 
dropped. There was too much to do. So, if I had decided not to wear 
the vizor, no one would have said anything to me. Even if I said that 
I would only wear a Tyvek without a mask and a vizor, no one would 
say anything. (S5)

The second set of reasons for inconsistent PPE use and implementation of 
other measures to limit the coronavirus involved fatigue and tiredness: “There 
was a lot of equipment but, due to exhaustion, they did not wear it” (S4).

Finally, an underestimation of the seriousness of the situation was also 
noted among the staff along with a false sense of security due to overcoming 
the disease: “But she, because she got over it ( COVID-19), she said: ‘I think I’m 
good, I’m over, I don’t need a mask and a vizor’” (S7).

Only one student reported organised checking and therefore greater staff 
consistency: “Yes, in the first nursing home, we twice had a check. Q: Do you 
think this has improved the consistency in the use of PPE? A: Yeah, basically it 
has, yeah” (S10).
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Most common mistakes with PPE use
The students noticed quite a few mistakes at work that should be pointed out 
and prevented in the future. In most nursing homes, staff saved for reuse the 
same protective coats during lunch. The coats made contact with different sur-
faces (chairs, tables etc.) and, after grabbing them again, they did not disinfect 
those surfaces. Such a surface (fomite), poses a risk for transmission of the vi-
rus.

In the ward, we took it off (the coat), like everyone, with or without 
disinfection, we usually left it on a chair in the dining room and went 
up stairs to the main dining room without it. Later, we put the coat 
back on, as well as the hat and vizor we had worn before. This could 
be better. Q: Did you later disinfect the chair? A: No.(S4)

Students also observed that the staff often did not follow the correct wip-
ing techniques and took faster, more dangerous shortcuts.

It seems to me, that the biggest mistake came when taking off the 
coats that we had to constantly put on and off, and the employees 
didn’t care to touch them where it was clean, they took them off with 
their bare hands, they just placed them down, and would then disin-
fect their hands a little bit.

Unclear guidelines meant that the use of gloves varied. In some places, 
staff wore single gloves, which they changed, and then they disinfected their 
hands, which is supposed to be the correct way. Others wore double or even tri-
ple gloves and changed only the top layer. Such gloves become permeable and 
carry the risk of infection transmission, while it is also impossible to disin-
fect one’s hands regularly. Errors were observed in the exchange of disposable 
PVC coats between patients and in some nursing homes, even the complete ab-
sence of them: “But sometimes they didn’t have any at all. They thought: ‘Tyvek 
is protection anyway’; But it is protection for you, and you can still transmit!” 
(S10).

It was similar regarding equipment like a trolley and dry bath foam. 
These were intended for the whole department and were not disinfected be-
tween use by different residents.

The mixing of staff from different zones was observed. This may create 
the possibility of infection transmission and should thus be avoided. Many er-
rors were observed during the time for resting and meals – inconsistent adher-
ence to safety distance, non-use of PPE, many people in a small space, the lack 
of ventilation.

They had lunch and coffee together, not separately. The nurses were 
eating together, talking without masks. So I think those who were in-
fected got it from other staff, not from the residents. I was there, I had 
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a mask, and they used to say: ‘come on, you will have coffee, take this 
mask off sometime’ (S9).

In one case, it was also observed that asymptomatically infected staff 
were still working: “At the end, the whole house got infected, everyone was in-
fected, all of the staff, people were working who were infected, asymptomatic 
and symptomatic, as it seemed to someone to be working” (S9).

The same student also noticed the worrying careless attitude of those in 
charge: “Because to say: yes, the best way is that everyone gets infected and then 
it will get better. You can’t say that, speaking about people aged 80 and more!” 
(S9).

PPE use and the residents
The students reported that the staff’s use of PPE was also a big problem for 
the elderly, who already had their social contacts drastically reduced and few-
er daily activities. The staff were also so busy that they did not have time to talk 
etc. Students noticed that personal contact between the staff and residents was 
greatly impaired by the use of PPE and that users often felt distressed: “Social 
contacts suffered at the expense of everything else. There were also many (res-
idents) who could not even recognise such staff in this equipment at all” (S1).

They detected that PPE had reduced the quality of communication: 
“There is less contact, even eye contact is worse, you hear worse, while touch in 
the Tyvek and gloves is not the same as without them...” (S8).

There was a lack of understanding of the situation by people with demen-
tia: “One lady thought she was in jail and was apologising to us all the time” 
(S10).

One student, who had worked at a nursing home with enough staff, re-
ported they were able to devote enough time to the residents’ social contacts.

We took those who were in bed all the time in front of the glass door, 
to be seen through it, we lifted the bed for them to see, and then we 
held the phone to their ears so they could talk live to their loved ones. 
Yeah, we improvised a little. And we also made video calls for them. 
(S10)

Discussion and conclusion
 We may conclude from our results that the staff and residents in Slovenia’s 
nursing homes encountered similar problems to those described by other re-
searchers abroad – a shortage of staff, poor quality PPE, the lack of clear guide-
lines for work, and deficient knowledge among the staff (Szczerbinska, 2020, 
Thompson et al., 2020). A lack of PPE can prove to be very dangerous – staff is 
consequently under greater psychological pressure and, when PPE is reused, 
life-threatening mistakes can occur very quickly. Good quality PPE is also es-
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sential for safe work. The students also noticed the lack of checking of staff’s 
consistency at work, reduced personal contact between staff and residents due 
to the PPE, lack of knowledge regarding proper PPE use as well as virus proper-
ties. Based on a quote from a student who concluded that the changing guide-
lines mean it probably does not matter how gloves are used, we can underscore 
the importance of clear guidelines for ensuring awareness of the value of cer-
tain measures. Another student report shows that external checking of PPE 
use and compliance with the measures can make staff more consistent in those 
areas. Better knowledge about the virus and PPE use can also lead to greater 
consistency. This also affects staff’s perception of the seriousness of the situa-
tion. The findings allow us to confirm that staff shortages impact the work and 
well-being of staff as well as the residents’ quality of life. Enough staff means 
less workload and less exhaustion for staff, and this positively affects the quali-
ty of work and number of mistakes made. When there are enough staff, it is al-
so easier to organise proper social activities and contacts for residents, which 
considerably impact the residents’ health and well-being (Simard and Volicer, 
2020). Shortcomings that surfaced during the COVID-19 epidemic should be 
pointed out, along with errors in the work process. Further research on these 
issues in our environment could assist our nursing home systems in being bet-
ter prepared for potential, similar situations. Our findings may serve as a start-
ing point for that. They could also serve as a starting point for recommenda-
tions for better and safer working and living in these facilities for both staff and 
residents.
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Abstract

Introduction: A large percentage of older adults do not receive 
recommended amounts of many nutrients from food alone. Due to 
increased awareness of the importance of nutrition to health, along 
with the advertising and over-the-counter accessibility of the dietary 
supplements, their use is increasing among the elderly. The purpose of 
this review is to determine the major benefits of dietary supplementation 
specific to older adults, as well as to highlight the potential risks that 
may occur with their use. Methods: PubMed database and the world 
wide web were searched with mesh terms »prehranska dopolnila« – 
»dietary/food supplements«, »starostniki« – »elderly«, »zakonodaja« 
– »legislation«, »interakcije« – »interactions« and their combinations. 
English language articles published after 2000 were included in narrative 
review, as well as electronic sources regarding legislation in Slovenia 
and Europe. Results and discussion: Under certain circumstances, i.e. 
nutrient deficiencies, older adults may benefit from supplementation. 
Clinical studies have indicated a possible reduction in the risk of 
developing age-related diseases among older people who reported 
long-term use of multivitamin supplements. Higher plasma levels of 
omega-3 polyunsaturated fatty acids have also been associated with 
fewer cardiovascular deaths in older people taking omega-3 supplements. 
Dietary protein supplementation combined with physical activity had 
a strong effect in preventing age-related muscle mass attenuation and 
leg strength loss in older people. Finally, beneficial effects of purified 
flavonoids on cognitive function have been reported in some studies. 
Although there are potential benefits to taking supplements, there are 
also potential drawbacks. In addition to the increased risk of nutrient 
overdose, concomitant use of dietary supplements and prescription 
medications is common in this population and can increase the risk 
for drug-nutrient interactions and adverse events. Particular caution 
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should be taken when using herbal supplements containing St. John’s 
Wort, grapefruit, pomegranate, or black pepper, as these can affect the 
metabolism of numerous drugs. Supplements containing cranberry, 
Ginkgo, garlic, coenzyme Q10, or omega-3 fatty acids, on the other hand, 
may increase the risk of bleeding when used together with anticoagulant 
medications. 
Conclusion: Given the risks associated with dietary supplement use, 
decisions about the appropriateness of supplementation for older adults 
should be made by healthcare providers, who should work with patients 
to identify quality products and evaluate the benefits and risks of 
supplement use on a case-by-case basis.

Keywords: dietary supplements, elderly, indications, interactions

Introduction 
Diet is known to play an important role in the prevention of many diseases, and 
the right choice of nutrients can help prevent them and improve quality of life. 
However, analysis of nationwide survey data has shown that a large percent-
age of older adults do not receive recommended amounts of many nutrients 
from food alone (Walrand, 2018). This is of particular concern because condi-
tions prevalent in this population, can further compromise nutritional status 
and could have a negative impact on neurological and cardiovascular health, 
mood, immune function, vision, blood sugar control, and bone strength (Har-
ris et al., 2017; Walrand, 2018). The main reasons for nutrient deficiencies and 
risk of malnutrition among the older adult population, can result from loss of 
appetite with aging, decreased oral intake, chewing or swallowing difficulty, 
and/or nutrient depletions from medication use, among many other social and 
medical factors (Harris et al., 2017). On the basis of this evidence, together with 
television and magazine advertisements, information obtained on the Internet, 
articles in the lay press, and the recommendations of their physicians, a large 
proportion of the Western population takes a variety of vitamin, mineral, and 
herbal supplements daily in the hopes of promoting good health, preventing 
chronic diseases (such as heart disease and cancer), limiting the ravages of ag-
ing, and ultimately extending life (Marik and Flemmer, 2012). Dietary supple-
ments (DS) use among older adults is even higher, as National Health and Nu-
trition Examination Survey (NHANES) 2011–2012 reported that up to 72 % of 
individuals aged 65 years and older use supplements. In addition, among older 
adults surveyed in NHANES 2011–2012, 21 % reported using four or more sup-
plements daily (Harris et al., 2017). The continued use and popularity of DS in 
recent years may be due to various factors, including perceived health-promot-
ing properties, fear of adverse events associated with prescription medications, 
cost of prescription medications, over-the-counter availability of DS, and belief 
that DS are natural and therefore safe to use (Walrand, 2018). Although some 
DS may indeed have the expected benefits on human health, it would be unwise 
to assume that they are all efficacious and safe to use. 
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In the following sections, we will define what are DS, when is it beneficial to 
take them and what risks might occur with their (unsupervised) use. 

Methods
PubMed database and the world wide web were searched with mesh terms 
»prehranska dopolnila« – »dietary/food supplements«, »starostniki« – »elder-
ly«, »zakonodaja« – »legislation«, »interakcije« – »interactions« and their com-
binations. English language articles published after 2000 were included in nar-
rative review, as well as electronic sources regarding legislation in Slovenia and 
Europe.

Results and discussion 

Definition, regulation of DS and problematic related to it
A DS is defined according to the National Institutes of Health (n.d.) as a prod-
uct that is intended to supplement the diet, which contains one or more of the 
following dietary ingredients: vitamins, minerals, herbs or other botanicals, 
amino acids, and other substances or their components. It is intended to be 
taken by mouth as a pill, capsule, tablet, or liquid form. DS are not meant to be 
and therefore cannot be represented as a conventional food item or a sole item 
of a meal or diet. They are also not intended to “treat, diagnose, prevent, or cure 
disease” and must be identified as a DS on the label (Harris et al., 2017). In the 
European Union (EU), DS are regulated as foods under the The Food Supple-
ments Directive (FSD) Directive 2002/46/EC, which establishes a definition for 
DS, a list of allowable vitamins and minerals, and sets labelling requirements. 
Substances other than vitamins and minerals are not directly covered by the 
directive, and rules regulating these substances are still governed by individu-
al EU member states. The Directive calls for the establishment of harmonized 
minimum and maximum dosage amounts; however, this has yet to be done 
and remains a competence of EU member states (Sovereign Silver, n.d.). FSD 
allows the Member States to implement only a notification procedure by which 
DS are reported to the authorities at the time they are put on the market. How-
ever, some Member States have not considered it necessary to introduce a no-
tification obligation (Coppens, 2018). In Slovenia, the legal requirements on DS 
are determined in Rules on food supplements - Pravilnik o prehanskih dopol-
nilih (Official Gazette of the Republic of Slovenia (RS) – Uradni list RS, No. 
66/33) issued by the national Ministry of Health. From the 5th of August 2013, 
the Ministry of Health no longer accepts new applications for DS and no longer 
keeps a list of DS currently marketed in RS. DS are classified as foods and must 
comply with an umbrella law on food, which states that all DS put on the mar-
ket, must be safe to use and not contain substances in a form or amount that 
could pose a risk for human health. DS can be put on a market only by the food 
business operators, that have the appropriately registered food plant in the RS. 
The compliance with the food law on all the levels from manufacturing, dis-
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tribution and marketing is performed by the Health Inspectorate of the RS 
(Ministrstvo za zdravje, 2014). Safety and efficacy of DS in the EU are evalu-
ated by the European Food Safety Authority (EFSA), an entity set up in Janu-
ary 2002 as an independent source of scientific advice that produces opinions 
which then are used by the European Commission to adopt legislation. In Slo-
venia, National Institute for Public Health (Nacionalni inštitut za javno zdra-
vje) has joined European linkage called Nutrivigilance, which is intended to 
identify the possible risks related to DS consumption and prevention of them. 
The main purpose of nutrivigilance is to ensure the information flow between 
the consumers, food business operators and regulatory institutions. It includes 
raising awareness and reporting of possible adverse events (Nacionalni inštitut 
za javno zdravje, n.d.). Nonetheless, legislation around DS is much more loose 
compared to drugs and regulation of quality and safety is mostly post-market, 
whereas efficacy of DS is not being verified (Harris et al., 2017). 

Benefits from taking DS
Nutrient deficiencies and malnutrition among the older adult population are 
a concern and may be reduced by supplementation (Gariballa, 2000). DS can 
play a role in optimizing nutrient levels among older adults who have poor nu-
trient intake due to decreased appetite, dental issues, etc., are at risk of mal-
nutrition, or experience nutrient depletions from medications. Approximately 
34% of individuals over the age of 65 are nutritionally deficient in protein, cal-
ories, and multiple micronutrients. Specific micronutrients of concern include 
those that are consistently found to be deficient in the diet and/or nutrients for 
which the digestion, absorption, or metabolism declines with age (such as vita-
mins A, C, D, B6, B12, and folate plus calcium, zinc, and magnesium). Supple-
mentation may also be beneficial among older adults prescribed medications 
that reduce or interfere with the absorption of nutrients, such as statins, antac-
ids, antidepressants, antibiotics, oral hypoglycemic medications. Proton pump 
inhibitors have been associated with nutrient deficiencies such as vitamin B12, 
vitamin C, calcium, iron, and magnesium and metformin has been shown to 
cause vitamin B12 and folate malabsorption, specifically when used at higher 
doses and for extended periods of time (Harris et al., 2017). 

In general, various DS are used by older people mainly in the expecta-
tion of reducing the risk of developing cancer, cardiovascular diseases, cogni-
tive impairment, or skeletal muscle loss (Walrand, 2018). The most common 
DS taken among elderly, can be grouped according to their chemical nature as 
follows: vitamin and mineral supplements, omega-3 polyunsaturated fatty ac-
ids (PUFAs) supplements, protein supplements and plant-based supplements.

Many clinical studies aimed to investigate positive effects of the admin-
istration of antioxidant vitamins and their possibility to decrease cell oxidative 
damage, thereby decreasing the incidence of degenerative diseases and cancer 
(Walrand, 2018). In a longitudinal population-based study high vitamin E in-
take was associated with better cognitive performance during aging (Morris et 
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al., 2002). Vitamin D and/or calcium are important modifiable factors associ-
ated with optimal bone health. Kahwati et al. (2018) compiled 11 randomized 
controlled trials, and concluded that compared with placebo, supplementation 
with vitamin D decreased total fracture incidence. Several clinical studies also 
investigated multivitamin supplements intake and possible prevention of ath-
erosclerosis and cardiovascular disease. These studies have pointed to potential 
reductions in the risk to develop age-related diseases among older people who 
reported long-term use of multivitamins (Walrand, 2018). 

Both randomized clinical interventions and observational studies high-
light the protective effects associated with diets supplemented with fish oil 
and omega-3 PUFA, particularly the longer chain fatty acids, eicosapentaeno-
ic acid (EPA), and docosahexaenoic acid (DHA). EPA and DHA supplemen-
tations have been extensively studied therapeutically in a wide variety of dis-
ease conditions, though principally cardiovascular diseases (Walrand, 2018). 
Beside fewer cardiovascular deaths due to higher plasma levels of omega-3 PU-
FAs, recent studies suggest that they may be also associated with cognitive sta-
tus in older people. Ammann et al. (2017) have reported that higher levels of 
blood DHA+EPA may help protect against the development of dementia in old-
er women. Furthermore, omega-3 PUFAs may also modulate physical perfor-
mance in the elderly, as has been shown that they enhance muscle anabolic re-
sponses (Lalia et al., 2017). 

Milk protein consists of whey - a fast digested protein with a large amount 
of leucine, which has been suggested as being responsible for enhanced abili-
ty to stimulate muscle protein anabolism. In a systematic review by Liao et al. 
(2017), it was confirmed that, dietary protein supplementation combined with 
exercise had a strong effect in preventing age-related muscle mass attenuation 
and leg strength loss in older people. Results from the study by Koutsofta et 
al. (2019) showed that combined protein administration through supplemen-
tal proteins for a period of up to 12 months may positively affect osteoporosis 
in postmenopausal women. 

A prospective study comprising 1640 aged participants showed that per-
sons with high dietary intake of flavonoids maintained better cognitive func-
tions at the baseline and showed slower cognitive decline over a period of 10 
years (Letenneur et al., 2007). 

Risks associated with DS use
Although supplement use provides potential benefits by increasing nutrient 
intake, there are potential drawbacks. Firstly, the concurrent use of prescrip-
tion medications and DS has become more common among older adults which 
increases the risk of potential drug-nutrient interactions. Of particular con-
cern is polypharmacy, or the concurrent use of more than five prescription 
medications, which is common in elderly. The most problematic common herb 
with a very high risk of drug-nutrient interactions is St. John’s wort (Hyperi-
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cum perforatum), which can increase metabolism of drugs processed through 
the CYP3A4 enzymes, making up 50% of all drugs.  Other common potential 
drug-nutrient interactions include grapefruit (Citrus × paradisi), pomegran-
ate (Punica granatum), goldenseal (Hydrastis canadensis), and black pepper 
(Piper nigrum) due to the inhibition of CYP450. Another common interac-
tion can occur between anticoagulant medications such as warfarin and sup-
plements such as cranberry (Vaccinium oxycoccos), garlic (Allium sativum), 
Ginkgo (Ginkgo biloba), coenzyme Q10, and fish oil/omega-3 fatty acids, due 
to increased risk of bleeding (Harris et al., 2017).

Secondly, although users tend to be motivated by putative health benefits, 
there is no clear evidence that the use of dietary supplements affects age-related 
chronic diseases and mortality (Walrand, 2018). While a considerable body of 
evidence has been gathered showing a positive impact of consuming some DS, 
some studies also reported contradictive results. Marik and Flemmer (2012) re-
viewed 63 randomized controlled trials that evaluated the benefits and safety 
of DS such as β-carotene, vitamin A, B6, B12, C, D, E, folic acid, calcium, se-
lenium, omega-3 fatty acids, glucosamine and some herbs (Ginkgo, saw pal-
metto, milk thistle). No benefit was recorded in 45 studies, with ten of these 
showing a trend toward harm and two showing a trend toward benefit. Four 
studies reported harm, with an increased risk of cancer and cancer deaths in 
the Carotene and Retinol Efficacy Trial and the Norwegian Vitamin Trial II 
studies, and an increased risk of fractures in the two studies that investigat-
ed high-dose once-yearly vitamin D. The Nutritional Cancer Prevention Study 
(selenium supplementation) demonstrated both benefit (less cancer) and harm 
(increased risk of type 2 diabetes). The lower risk of cancer with selenium sup-
plementation, however, was not confirmed in the much larger selenium and 
Vitamin E Cancer Prevention Trial. Similarly, the Calcium Polyp Prevention 
Study demonstrated both a benefit (reduced fractures and reduced polyps) and 
harm (increased acute myocardial infarction). A beneficial outcome was re-
ported in only three studies with omega-3 fatty acids and in six studies with vi-
tamin D, which appeared to be dose dependent.

Conclusions
As there are a lot of things that need to be taken into consideration to ensure 
safe and reasonable supplementation in older patients, it is recommended that 
they seek professional consultation before starting a new supplement regimen. 
Supplement recommendations by healthcare practitioners should be tailored 
to each individual patient with consideration of quality of diet, use of medi-
cations, and other medical/social factors. Ideally, nutrition screening should 
be conducted for every patient by a qualified provider, such as a registered di-
etitian nutritionist, in order to assess nutrient intake and risk of malnutrition. 
If supplementation is deemed beneficial, the quality, safety, and efficacy of the 
DS should be assessed and the best regimen for the given patient determined.
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Abstract

Introduction: Oral cancer is one of the most severe illnesses of the oral 
cavity. It is predominantly caused by smoking and alcohol consumption. 
Poor oral hygiene could also be one of the causes. In younger patients 
and non-smokers, the human papilloma virus has been identified to 
cause the disease, moreover, hereditary and environmental factors 
also play an important role. Due to their lifestyle, men suffer from the 
disease more frequently, however, it also affects women and people 
under 50. The treatment process is typically multimodal with a view 
to recovery, lowering the occurrence of complications and achieving 
patient independence. The objective of the study was to make a review 
of literature dealing with connections between oral cancer in older 
patients and their way of life, as well as to assess their quality of life after 
their return to their work and social environments. Methods: A review 
literature in both Slovenian and English language, published between 
2015 and 2020, has been carried out. Relevant databases of scientific 
and professional literature, webpages of professional organisations and 
various other digital and printed sources have been used. The search 
included words and phrases such as cancer, lifestyle, prevention, quality 
of life. To achieve a more precise searching procedure, the PRISM 
scheme has been used. Results: The identified hits have been described, 
analysed and evaluated. The results demonstrate a partial connection 
between the incidence of oral cancer in older patients and their lifestyle. 
The recovery process of patients after an oral cancer operation does not 
include only satisfying their physiological needs but also taking care 
of their psychological, social and mental needs in order to improve 
the quality of their lives. Discussion and conclusion: There are many 
important factors that significantly influence lowering the risk of oral 
cancer. Among the most important ones are lifestyle, taking care of 
health, prevention activities, timely action when noticing changes that 

The impact of oral cancer on the quality 
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would lower the recovery chances in more advanced stages. In the 
treatment process, the psychological preparation of the patient is of 
vital importance, as well as their understanding of the disease. Patients’ 
reintegration into their environment, development of communication 
skills and accepting themselves is frequently a long process that demands 
the cooperation of professionals, patient and their family members. 
There is no price that is too high to pay if the desired result is quality life.

Keywords: cancer, lifestyle, prevention, quality of life

Introduction
Mouth cancer can affect the area of lips, oral cavity and larynx. It is one of the 
most widespread malign diseases in Slovenia since it accounts for 54 % of all 
cases of head and neck cancer. The incidence of lip cancer is decreasing, where-
as the cancer of the oral cavity and larynx is on the rise. (Blatnik et al., 2019). 

Alcohol consumption and smoking are largely responsible for oral cavity 
cancer (Blatnik et al., 2019; Logar Čuček, 2020), combining the two adds even 
more to the development of cancer – the negative effects of use grow exponen-
tially (Radoï and Luce, 2013; Strojan et al., 2018). Another factor linked with 
the development of the disease and growing in the developed world, is infec-
tion with the human papilloma virus (HPV) in younger patients where other 
risk factors are present only to a smaller extend or are not present at all (Strojan 
et al., 2015; Blatnik et al., 2019 ). Other factors contributing to the development 
of oral cavity cancer are poor oral hygiene, lower socio-economic status, un-
healthy diet, exposure to harmful chemicals in the work environment, ultravi-
olet radiation, weakened immune system, hereditary and environmental fac-
tors (Radoï and Luce, 2013; Didanovič, 2015; Blatnik et al., 2019; Dovšak, 2019).

In the last decade, men are three times more likely to suffer from oral cav-
ity cancer; their average age is 50 years (Blatnik et al., 2019; Montero and Patel, 
2015). Changes in smoking and drinking habits significantly contribute to ris-
ing incidence of oral cavity cancer in women and population younger than 50 
years. Similar to other types of cancer, with age the chances of developing oral 
cavity cancer increase (Dovšak, 2019).

Oral cavity cancer is predominantly diagnosed in an advanced stage 
(Dovšak, 2006). Therefore, it is of vital importance for the oral cavity to be reg-
ularly checked, irrespective of patient’s complaints. All changes in the oral cav-
ity, for example ulcers that do not heal in two weeks, white or red patches in the 
lining of the mouth call for an immediate visit to the doctor or dentist, who de-
cides what the best course of action should be, for example more frequent mon-
itoring or referral to a specialist. Most cancer diseases start with precancerous 
changes, the most common being cutaneous squamous cell carcinoma (Kan-
sky, 2015; Blatnik et. al, 2019).

Oral cavity cancer treatment requires a multidisciplinary approach and 
includes experts from different fields. It is comprised of three parts: diagnosis, 
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treatment and monitoring. The two key entry points for patients are the out-
patient clinic where the diagnostic procedure starts, and the multidisciplinary 
consilium where the course of treatment is determined. Various support ser-
vices help in all stages in the form of clinics or wards, but mostly unconnected 
to them: pain therapy, rehabilitation of voice, speech and swallowing, clinical 
nutrition, dental care and rehabilitation; also other services might be involved, 
on recommendation of the consilium (Strojan et al., 2021). Patients’ quality of 
life after removing oral cavity cancer is largely dependent on including them 
in the process of communication, boosting their self-acceptance and helping 
them to reconnect with their living and work environment. The process tends 
to be long-lasting and requires the cooperation of professionals, patient and 
their family (Logar Čuček, 2020).

The objective of the research was to study the interconnection between 
oral cavity cancer in older adults and their way of life, and the quality of life of 
patients after different stages of cancer treatment. 

The first goal of the research was to study the connection between the way 
of life and its influence on the incidence of oral cavity cancer in older adults. 

The second goal of the research was to assess the quality of a patient’s life 
after rehabilitation and their inclusion in their social and work environment.

The following research question was posed: 
How does lifestyle influence physical and mental quality of life in patients 

with oral cavity cancer?

Methods

Review methods
A descriptive method with a review of professional and scientific literature was 
used. We used relevant databases, websites of professional organizations, elec-
tronic and printed sources. The search for literature was conducted using the 
following key phrases and words: oral cancer, lifestyle, prevention, quality of 
life. The inclusion criteria for the selection of literature were articles in Slovene 
and English, published from 2015 to 2020, freely available in full text with con-
tent matching the topic of the research. A source published before 2015 clearly 
states the consequences of alcohol consumption, smoking and the influence of 
other factors on the development of oral cancer. Payable articles and those that 
did not provide access to the full text were excluded.

Contents analysis of 6 professional and scientific articles from the field of 
the interdependence of factors for the development of cancer in the oral cavi-
ty was performed. The second step was a descriptive analysis of articles on the 
quality of a patient’s life during treatment and preparation for inclusion into 
their work and social environment.
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Review results
The review of the databases came up with 60 sources. Subsequently, 28 sourc-
es were excluded and 32 texts were selected. The final set of sources includes 6 
texts. For a more detailed process of searching the literature in databases, we 
used a customized schematic presentation, as enabled by PRISM scheme (Mo-
her et al., 2009). 

Data processing description
We focused on professional and scientific articles that contained at least two 
key search phrases. The texts were analysed using the “principle of qualitative 
content analysis”. The central process of text analysis is open coding (Vogri-
nec, 2008).

Results
Table 1 shows the sources included in the literature review (year of publication, 
author, typology and objectives of the research, sample and key findings). Us-
ing qualitative analysis of the contents of the sources, 6 categories with corre-
sponding codes (Table 2) were identified: possible risk factors for oral cancer, 
awareness of risk factors, balanced diet and physical activity, patients’ need 
for information during oral cancer treatment, reducing suicide risk. After 
re-checking the contents, codes and categories, we changed the identified cate-
gories into subcategories and placed them under a single category titled Qual-
ity of life with oral cancer, which best describes the objective of literature re-
view.

Table 1: A review of the key findings of the research included in qualitative 
content analysis

Author, year Research typology Research objectives Sample Key findings

Rosenquist, 2005

Observation-
al study: case 
study-reference.
Case-control study

To assess different 
risk factors for oral 
cavity cancer; the 
influence of factors 
on the recurrence 
or appearance of a 
new second prima-
ry tumour.

n = 128/320

Risk factors for de-
veloping oral cavi-
ty cancer are poor 
oral hygiene and ir-
regular dental care; 
Excessive alcohol 
consumption (re-
currence risk) and 
smoking (possi-
ble connection 
with death  in si-
multaneous diseas-
es; there is a strong 
connection be-
tween human pap-
illoma infection 
and cancer,
higher probability 
of recurrence.
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Author, year Research typology Research objectives Sample Key findings

Montero and Pa-
tel, 2015 

Systematic litera-
ture review.

To ensure preven-
tive behaviour be-
fore the disease and 
proper rehabilita-
tion after the surgi-
cal procedure.

n = 78

Other risk factors:  
tobacco chew-
ing, wood dust ex-
posure, genetic 
illnesses, insuffi-
cient nutrition, im-
mune system 
change. Vital to 
change lifestyle. 
Timely diagnosis 
and proper treat-
ment.

Latino-Martel et 
al., 2016

Systematic litera-
ture review.

To assess the con-
nection between 
dietary factors and 
cancer. 

n = 133

Prevention is the 
strongest weapon 
against cancer: re-
duce the consump-
tion of alcoholic 
beverages, ensure 
a balanced diet, be 
physically active.

Schorn et al.,  2020 Retrospective co-
hort study.

To evaluate the 
connection be-
tween patients‘ 
needs for special 
care in terms of 
physiological re-
habilitation, fami-
ly support and their 
impact on patients’ 
quality of life.

n = 1359

A correlation be-
tween social ties 
and depression has 
been proved. 
The needs for 
speech therapy, 
physiotherapy and 
breathing exercises 
have been fulfilled 
only minimally.

Jehn et al, 2021 Retrospective co-
hort study.

To assess the con-
nection between 
patients’ need for 
information dur-
ing the treatment 
of oral cancer and 
the quality of life 
or the development 
of post-traumatic 
stress disorder.

n = 1359

Lack of informa-
tion regarding the 
surgery and possi-
ble complications.
Established correla-
tions between lack 
of information and 
post-traumatic dis-
orders.

Twig et al., 2020 Systematic litera-
ture review.

To determine the 
incidence of suicide 
in patients suffer-
ing from head and 
neck cancer.
To evaluate the 
procedures for sui-
cide reduction. 

n = 63

The risk of suicide 
in these patients 
differs from others 
with cancer.
There is no evi-
dence of interven-
tions to reduce sui-
cidal thoughts and 
suicide risk.
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Table 2: Code allocation by category

Category Subcategories
n = 6

Codes
n = 25 Authors

Oral cavity cancer pa-
tients‘ quality of life

Possible risk factors for 
oral cavity cancer.

Excessive alcohol con-
sumption.
Heavy, long-term smok-
ing, men – women. 
Human papilloma virus 
infection (HPV).
Disease recurrence. 
Other primary tumours. 
Simultaneous diseases.

Rosenquist,  2005
Tsai et al., 2014
Druesne-Pecollo et al., 
2014.
Kansky, 2017

Raising awareness of risk 
factors.

Assessing the disease.
Prevention. 
Raising the awareness of 
the disease.
Change of lifestyle.
Early diagnosis – ways of 
treatment and rehabili-
tation.
Reducing the influence 
of therapy on shape and 
function.
Regular disease moni-
toring.

Montero and Patel, 2015
Giraldi et al., 2017
Kansky, 2017

Balanced diet and physi-
cal activity.

Excessive weight. Obesi-
ty. Alcoholic beverages. 
Red and processed meat.
Salty food.

Montero and Patel, 2015
Latino-Martel et al., 2016

Patients‘ need for care 
during oral cancer treat-
ment.

Social connections re-
duce depression.
Speech therapy.
Breathing exercises.
Physiotherapy.

Schorn, 2020
Jehn et al., 2021

Patients‘ need for infor-
mation during oral can-
cer treatment.

Information during 
treatment.
Post-therapy disorders.
Quality of life.

Jehn et al., 2021
Kansky, 2017

Suicide risk reduction.

Mental problems.
Social support.
Emotional problems 
during treatment.
Suicide prevention.

Twigg et al., 2020
Schorn, 2020

Discussion
Due to all the dimensions of the consequences for the patient and society, spe-
cial attention should be paid to the management of oral cancer. Rosenquist 
(2005) used the results of a study a decade and a half ago to link the develop-
ment of cancer in the oral cavity with poor oral hygiene, poor dental care, and 
defective complete dentures. The risk can be reduced with regular dental care 
and dental hygiene. Furthermore, excessive drinking and smoking do not only 
pose a high risk for developing the disease. Based on the results of the research, 
Rosenquist points to the possibility of recurrence; in heavy smokers there is a 
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strong link with death due to simultaneous diseases. Patients at high risk for 
HPV infection showed a threefold increased chance of cancer recurrence or the 
appearance of a second primary tumour. The need  for improving oral hygiene 
was also noted by the authors of the study (Tsai et al., 2014). Poor hygiene is as-
sociated with high risk of head and neck cancer – the highest risk group are al-
cohol consumers with the poorest oral hygiene. The importance of reducing 
alcohol consumption was also presented by researcher Druesne-Pecollo and 
colleagues (2014). They pointed out that drinking alcohol is associated with an-
other primary risk of cancer of the oral cavity, throat, larynx and oesophagus. 
Alcohol consumption, smoking, and especially the combination of the two, is 
also cited by Kansky (2017) as an important factor for the development of squa-
mous cell carcinoma in the mouth. Due to changes in smoking and drinking 
habits, the incidence of oral cancer among women has been on the rise recently 
(Blatnik, et al, 2019). The same authors also state in their research that HPV in-
fections increase the incidence of oral cancer among younger people, especially 
men with higher socio-economic status. This was already pointed out by Kan-
sky (2017), who, unrelated to alcohol and smoking, pointed out the relevance of 
HPV, namely in men aged 44–55 years. 

Montero and Patel (2015) emphasize the importance of disease awareness 
and education about inappropriate lifestyle which in most cases leads to var-
ious diseases, including oral cancer. In their study, Giraldi et al (2017) found 
that a low level of education, in addition to smoking and alcohol consumption, 
is an unfavourable prognostic factor for overall survival in patients with oral 
cancer (Giraldi et al., 2017).

The awareness of the importance of physical activity and a balanced diet 
to offset harmful effects on health and the consequent development of cancer 
is an important disease preventive step. Latino-Martel and colleagues (2016) 
state that to improve cancer prevention, three main goals need to be achieved: 
reducing alcohol consumption, having a varied and balanced diet, and being 
physically active.

How a patient will live or what their quality of life with oral cancer will 
be is determined as soon as the disease is diagnosed. Pre-surgical optimiza-
tion, consultations with a reconstruction surgeon, involvement of various ther-
apists, from speech therapist, to swallowing and lifestyle changes coach, as well 
as giving up smoking and excessive alcohol consumption, all lead to a better 
quality of life during treatment and after reintegration into the work and so-
cial environment (Montero and Patel, 2015). A study conducted by Schorn and 
colleagues (2020) showed that physical rehabilitation of patients took place on-
ly at the time of hospitalization, in the initial phase of treatment. During this 
time, patients also needed speech therapy, physiotherapy, and respiratory ther-
apy, but received them infrequently, in contrast to post-surgery patient care re-
quirements. Proper patient care shortens the time of hospitalization and reduc-
es postoperative complications. The quality of life of the patient is undoubtedly 
also enhanced by being provided with proper information during the treat-
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ment of oral cancer; the lack of information consequently affects the patient’s 
perception of post-traumatic disorders. Patients should be informed of the pos-
sible physical and psychological consequences of the operation; information 
is also needed before surgery (Jehn, 2021). The path of accepting the diagno-
sis, treatment, and re-socializing is difficult for patients, especially for those 
who do not have enough social support. They often suffer from emotional dis-
tress that occurs at any time during, or even more frequently, after the treat-
ment. They represent a much higher suicide risk compared to a demograph-
ically comparable general population group (Twigg et al., 2020). The authors 
found that no specific procedures exist for reducing suicide risk in these pa-
tients. Schorn and colleagues (2020) state that strong family ties and meaning-
ful friendships reduce problems with depression and anxiety.

Researchers Kell et al., (2018) point out that one of the most important 
factors with positive effects in the treatment process and later, is communica-
tion with nurses and doctors as well as in the home environment.

Treating oral cancer is demanding and never without consequences. It 
marks the patient for life (Kansky, 2017). The author states that it is of vital im-
portance to offer support to the patients also as human beings, to encourage 
and listen to them, and in this way help their successful rehabilitation after 
treatment.

Conclusion
The reviewed literature on oral cancer in older adults clearly confirms the fact 
that it is of vital importance to put the quality of life of patients at the forefront.

Oral health is an integral part of the overall health and well-being of 
every individual and society. The contents of the reviewed research papers in-
dicate the need to stop smoking and moderate alcohol consumption. These are 
key elements in preventing and controlling oral cancer. Improving oral hy-
giene can bring additional benefits, as can caring for healthy teeth. Due to the 
increasingly important role of HPV infection in the development of oral can-
cer, more attention needs to be paid to the younger generation and their pro-
tection against this type of infection.

Early detection is needed to successfully treat oral cancer and improve 
survival rates. This can be achieved by raising the awareness and knowledge of 
the consequences of the risk factors that lead to disease.
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Abstract

Introduction: Our work is a more extensive overview of the state of long-
term care in Slovenia, describing existing social and health care, and 
preventive and rehabilitation services in the context of long-term care. 
Methods: A systematic review of the literature in that bibliographic 
COBISS database was used. The restrictive criteria were as follows: the 
literature was summarised from 2010 to 2020, the authors included 
in the field of public health, title, summary and content containing 
content on long-term care. The key words for the search were „elderly“, 
„demography“ AND „elderly“, „long-term care“ AND „elderly“, „culture“ 
AND „elderly“, „prevention“ AND „elderly“, „prevention“ AND „long-
term care“, „rehabilitation“ AND ”elderly”, „rehabilitation“ AND „long-
term care“, „government“ AND „long-term care“, and „funding“ AND 
„long-term care“. The systematic review was carried out according to the 
Prisma (Preferred Reporting Items for Systematic Reviews and Meta-
Analyses) guidelines. This work is a result of the findings of a European 
project called INTERLINKS (Engl. INTERfaces and LINKS between 
prevention, rehabilitation, quality of services and informal care), 
which deals with health systems and long-term care for older people 
in Europe. This article is adapted to the situation in Slovenia. Results: 
The reviewed literature covered 7320 articles, books, laws and results 
of national statistics, of which 27 were final. The results showed, firstly, 
that demographic development by 2050 includes both a relative and an 
absolute increase in older and very old people in Slovenia, and thus we 
expect an increasing number of people with long-term care needs. We 
already have a number of activities (e.g. help with personal hygiene at 
home, community care, social networking, etc.) and various providers 
(Community nurses, health technicians, social workers, etc.) who deal 
with issues that are elements of long-term care, but we do not yet have 
the full scope of this activity and the operators. Legislation on long-term 
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care in Slovenia is currently being prepared at national level. Currently, 
activities are financed from a number of sources: central budget, 
municipal budget, direct payments and other sources such as voluntary 
contributions, grants and sponsorship. Discussion and conclusion: Long-
term care in Slovenia is at the beginning of its operation. It is obvious 
that the system is very complex and fragmented, and still cannot meet all 
demand. Existing services and benefits are not linked to a single system. 
We hope that the system will be treated by legislation, a long-term care 
law, that has already been written and we are waiting for its adoption.

Keywords: demography; community nurse; social workers; home for 
older people; acute care

Introduction 
Slovenia belongs to the countries with older population. In 2019, the propor-
tion of people older than 65 years amounts to 20 %. Among all elderly citizens, 
the share of women lies at 30.2%. In 2019, the total number of citizens aged 65 
and above exceeded the total population from 0 to 15 years. Life expectancy 
for men in 2019 is 78.32 years and for women 83.98 years. In 2018, 20485 people 
died in Slovenia. An average year of death at the moment is 77.9 years. Thus, 
there will be a significant increase in the proportion of the population older 
than 80 years. Long-term population projections for 2050 indicate a further in-
crease in the proportion of older people in Slovenia and an increase of 10.6 % 
of the proportion of the population aged over 80 years (SORS, 2019). Slovenia 
does not have a single system for long-term care (LTC) for older people, chron-
ically ill, disabled persons, who need partial or full assistance of another per-
son. Instead, there is a variety of services and (cash) benefits providers, in the 
context of existing social protection systems and medical care (Prevolnik-Ru-
pel, 2010; Toth, 2018). Social Security Act (SSA, 2007-2019) defines the available 
long-term care services in Slovenia, that are primarily intended for ill, handi-
capped and older persons. The Government of the Republic of Slovenia has an-
nounced a law, which will comprehensively regulate the activity of long-term 
care and provide a stable revenue collection by introducing a system of social 
(and voluntary) insurance scheme (GOV RS, 2019). 

The aim of this article is to discuss the problems of long-term care in 
Slovenia, adding the knowledge and practice of prevention and rehabilitation 
within long-term care in Slovenia and contribute to the discussion and adop-
tion of the Law on long-term care. 

Methods
Descriptive research methodology was used to review peer-reviewed literature 
about prevention and rehabilitation within long-term care in Slovenia. The sys-
tematic review was carried out according to the PRISMA (Preferred Report-
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ing Items for Systematic Reviews and Meta-Analyses) guidelines (Welch, et al., 
2012).

We searched the literature in the database COBIS.SI system in the period 
1st of January 2000 to 30nd of November 2019. I used the search terms: ‘ elder-
ly ‘, ‘ demography ‘ AND ‘ elderly ‘, ‘ long-term care ‘ AND ‘ elderly ‘, ‘ culture 
‘ AND ‘ elderly ‘, ‘ prevention ‘ AND ‘ elderly ‘, ‘prevention ‘ AND ‘ long-term 
care ‘, ‘ rehabilitation ‘ AND ‘ elderly ‘, ‘ rehabilitation ‘ AND ‘ long-term care ‘, 
‘ financing ‘ AND ‘ long-term care ‘, government AND long-term care.

The websites of national and international organizations were also 
searched for data reporting long-term care published until 1st January 2010. 
These websites were selected on a discussion with all study authors including 
by project INTERLINKS (Kümpers, et al., 2010). Literature from Slovenian and 
other public health websites: ‘’INTERLINKS’’, ‘’National Institute of Public 

Figure 1: Flow chart of selection of researches
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Health of the Republic of Slovenia’’ (NIPH RS), The Statistical Office of the Re-
public of Slovenia (SORS), Health Insurance Institute of Slovenia (HIIS), 2019 
and ‘’SHARE’’ (OECD, 2019). Laws has also been included in the review (CDA, 
2006; FC, 2017-2019; PDIA -2, 2012 – 2020; Rules amending the Rules on the 
immunoprophylaxis and chemoprophylaxis Program for 2009; ReNSAP, 13–
20, 2013; SAA, 2007-2019). 

The inclusion criteria were: the time window of the literatures in Slovene 
and English from 1st of January 2010 to 30nd of November 2019, qualitative 
and quantitative and scientific researches and reviews, at least one author was 
in the field of public health, thematic relevance according to the research area, 
fully accessible text. 

Literature review from system COBISS was used for literature screening 
based on defined inclusion and exclusion criteria. We identified 7329 hits. We 

Figure 2: Hierarchy of evidence
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didn’t have duplicates. We examined the hits for the title and abstracts and ex-
cluded n = 7031 articles. Number of 271 full text articles are excluded. 27 hits 
corresponded to the inclusion criteria for the final analysis (Figure 1).

Evaluation of the quality of the review and description of data process-
ing the quality of the literature review was determined by the example of Poli-
ta and Becka (Polita & Becka, 2008). Two articles were based on a randomised 
clinical trial, four were based on a systematic review of correlation observation 
researches, one article was systematic review of descriptive/qualitative/physio-
logical study and one was based as opinions of authors, expert commissions. 
The other articles were lower in terms of the hierarchy of evidence (Figure 2).  

Results

We researched four sections within long-term care (prevention, rehabili-
tation, government and financing). The reason was, that the research is the part 
of the project of INTERLINKS which covered upper mentioned fields but is 
adopted on Slovenian environment. The characteristics of the individual scien-
tific section included in the analysis are shown in Table 1. Results are the prin-
ciple of qualitative content analysis. 

Table 1: A review of the key findings of the research included in qualitative 
content analysis

Author,  
Year Typology

Research 
methodology 

and data meth-
od technology

Aim 
and objectives

Material, 
Sample

Main 
 findings

Kümpers, et al., 
2010

Project INTER-
LINKS

Descriptive vi-
gnettes; an EU 
quick-scan lit-
erature review; 
focus group dis-
cussions with 
the national Ex-
pert Panels and 
descriptive, na-
tional state of 
the art reports

Important 
thread in pub-
lic and political 
debates focuses 
on the potential 
of prevention 
and rehabilita-
tion for older 
people in Euro-
pean Union

EU population 
(random sam-
ple)

Cultural and 
political topics 
within LTC dis-
courses
in Europe; Gov-
ernance: Col-
laboration 
versus com-
petition; Em-
bedding P&R 
in mainstream 
services; Em-
bedding P&R 
in mainstream 
services; P&R 
across LTC 
pathways; Pro-
moting self-de-
termination 
and self-care in 
Europe; Spe-
cial topic: De-
mentia.
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Author,  
Year Typology

Research 
methodology 

and data meth-
od technology

Aim 
and objectives

Material, 
Sample

Main 
 findings

Government 
of the Repub-
lic of Slovenia, 
2019 Conta-
gious Diseas-
es Act, 2006; 
Rules amend-
ing the Rules 
on the immu-
noprophylax-
is and chem-
oprophylaxis 
Program for 
2009, 2009; So-
cial Assistance 
Act, 2007-2019; 
Resolution on 
the national so-
cial assistance 
program 2013-
2020, 2013; Pen-
sion and Disa-
bility Insurance 
Act, 2012 – 
2019. Fami-
ly Code, 2017-
2019

Law /

The objective of 
the long-Term 
Care Act is goal 
to be accepted

/

Homemaking, 
Help with per-
sonal hygiene, 
Social network-
ing, Vaccina-
tion,  Home 
nursing (com-
munity nurs-
ing), Gener-
al practitioners 
or family doc-
tor duties and 
visits, Acute 
care, history in 
Slovenia, sub-
acute care, day 
centers, insti-
tutional care, 
home care, so-
cial services.

Statistical Of-
fice of the Re-
public of Slo-
venia (SORS), 
2011; Statisti-
cal Office of the 
Republic of Slo-
venia (SORS), 
2019; Outpa-
tient health-
care activities 
(OHA) 2019; 
Health Statis-
tical Yearbook, 
2017; Hlebec, 
2018

National 
statistic /

Demographic 
changes, num-
ber of home as-
sistance, num-
ber of nurses, 
number of pre-
ventive visits, 
number of cu-
rative visits, 
number of so-
cial workers, 
number of plac-
es at home for 
older people, 
number of shel-
tered housing.

Slovenian pop-
ulation,
people older 
than 65 years, 
leaving in Slo-
venia, random 
sample, as at 
30nd of June 
the same year

In 2019, the 
proportion of 
people old-
er than 65 years 
amounts to 
20%; In 2017 
the number 
of nurses was 
853.55 we had 
90.2 per 1000 
population pre-
ventive visits 
and 489.2 per 
1000 popula-
tions curative 
visits; in 2007 
743 social work-
ers carrying out 
home care; we 
have around 
15.000 places at 
homes for older 
people.
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Author,  
Year Typology

Research 
methodology 

and data meth-
od technology

Aim 
and objectives

Material, 
Sample

Main 
 findings

Prevolnik-Ru-
pel et al., 2010

Professional 
monograph

Review of the 
literature, ob-
servational

Long-term care 
in Slovenia

Slovenian pop-
ulation,
people older 
than 65 years, 
random sample

Overview of the 
system, assess-
ment of needs, 
available LTC 
services, man-
agement and 
organization, 
integration of 
LTC, funding, 
demand and 
supply of LTC, 
funding, LTC 
policy

Hvalič Touzery, 
2014

Original scien-
tific article

Statistics, bivar-
iant analysis

Assessment of 
satisfaction of 
elderly in Slo-
venia

1306 Slovenian 
elderly

The differences 
between young 
people and 
the elderly in 
terms of health, 
well-being and 
life satisfaction. 
They found that 
self-assessment 
of health is as-
sociated with 
age. The oldest 
old people have 
the most symp-
toms of vari-
ous diseases, 
difficulty con-
centrating and 
lacking ener-
gy and are most 
limited in daily 
activities. Posi-
tive attitudes to 
life with age are 
declining.
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Author,  
Year Typology

Research 
methodology 

and data meth-
od technology

Aim 
and objectives

Material, 
Sample

Main 
 findings

Ramovš, 2019 Editorial /

Assessment of 
information 
communica-
tion technology 
(ICT) use

/

The use of 
(ICT) in the 
field of long-
term care, in 
particular sup-
ply robotics, 
raises many se-
rious concerns; 
the main is that 
the supply ser-
vice of the robot 
is imperson-
al. The con-
cerns and fears 
are real. ICT is 
not an appro-
priate substi-
tute for human 
beings because 
it embodies in-
ter-human co-
existence and 
weakens in hu-
mans the social 
immune im-
pulse of soli-
darity.

Toth, 2018 Review article Literature 
review

Assessment of 
long term care 
in Slovenia

/

In Slovenia, the 
health services 
and social-ac-
tivity, and the 
concept of 
long-term care 
are mixed, and 
are not clearly 
defined by law 
and practice; 
There are many 
activities and 
various con-
tractors, deal-
ing elements of 
long-term care. 
The long-term 
care field is still 
not able to cov-
er the needs. 
Existing servic-
es and benefits 
are not linked 
into a single 
system.
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Author,  
Year Typology

Research 
methodology 

and data meth-
od technology

Aim 
and objectives

Material, 
Sample

Main 
 findings

Turk, 2008 Scientific re-
search article Review

Review of reha-
bilitation pro-
grams

Slovenian pop-
ulation old-
er than 65 years 
(random sam-
ple)

Rehabilitation 
measures in 
case of injuries, 
conic non-com-
municable dis-
eases; surgery, 
early medical 
rehabilitation, 
home care, pal-
liative care

Government of 
the Republic of 
Slovenia (GRS), 
2019.

Speech /

Given the prob-
lem of frag-
mented and not 
the entire sup-
ply of the elder-
ly, the objective 
of the long-
Term Care Act 
is goal to be ac-
cepted.

/

On a national 
level, long-term 
car law is cur-
rently in prepa-
ration.

Social As-
sistance Act 
(SAA)., 2007-
2019; Health 
Insurance In-
stitute of Slo-
venia (HIIS), 
2019; Pension 
and Disability 
Insurance Act 
(PDIA -2), 2012 
– 2019. OECD 
2018

Law /
How do we 
fund LTC ser-
vices?

/

Long term care 
in Slovenia is fi-
nanced from 
multiple sourc-
es:
central budget, 
municipal 
budget, direct 
payments and 
other sources 
like voluntary 
contributions, 
donations and 
sponsorship

Discussions
According to our results, the article is a review description of the situation of 
long-term care in Slovenia, the special integration of prevention and rehabilita-
tion within long-term care that would or would be carried out in Slovenia. The 
results obtained coincided with the results of the pre-European systematic re-
searches (Kümpers et al., 2010).

Community nursing is organized as an independent organizational unit 
within primary health care institutions. Home visits are effective in reducing 
mortality, are effective in reducing admission to long-term institutional care/
nursing homes for older people and are effective in improving physical func-
tioning or reducing physical decline in older people. Reference clinics are clin-
ics of family medicine, reinforced by a graduate nurse. It is about strengthen-
ing the family medicine team and, he does, basic health activities, which is a 
health policy priority. In this way, the quality of work and patient satisfaction 
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will be improved. The introduction of new staff will also allow for the realloca-
tion of certain tasks and responsibilities (referencna-ambulanta.si/). The cur-
rent Government wants to re-establish the Institute for gerontology and geri-
atric and adopted a document “Strategy care for the older by 2010 - solidarity, 
harmony and quality aging”. The resulting gap is partially filled by the work of 
Institute Anton Trstenjak (http://www.inst-antonatrstenjaka.si/tisk/kakovost-
na-starost/stevilka.html). In Slovenia,      virtually we do not have gerontologic 
hospital or institute, nor specialization on this field. Instead we have speciali-
zation for family doctors.  In Slovenia after hospital discharge, many old people 
continue their treatment in the hospital with non-acute department – depart-
ment of prolongation hospitalization and nursing department. The institution-
al care has the longest tradition in Slovenia and is the most spread in all Slo-
venian regions.  Some institutionalized professional settings are performing 
activities in line of standards and procedures ISO 9001:2008 and E-Qualin 
(Prevolnik-Rupel, 2010).

Old age is marked with multimorbidity and greater frequency of injuries. 
Most common injuries are shaft fractures, osteoporotic vertebra fractures and 
hip fractures. Those decrease functional abilities and daily living quality. The 
current treatment for injuries include surgery, early medical rehabilitation and 
home care. Degenerative diseases, chronic diseases, diabetes, cerebrovascular 
diseases (CVD), arteriosclerosis, and osteoporosis, require a special form of re-
habilitation, from early medical rehabilitation, immediately after the cerebro-
vascular insult, throughout to verticalization, spa treatment and home care. 
Oncological patients and palliative care for older people require special atten-
tion in the rehabilitation program. Artists are physiotherapists, occupational 
therapist and community nurses (Turk, 2010).

In the policy area on national level a law regarding long-term care are 
now in preparation stages for legislation (Prevolnik-Rupel, 2010).

According to the Social Security Act (UL 3/07) these sources are central 
budget, municipal budget, direct payments and other sources like voluntary 
contributions, donations and sponsorship money (Prevolnik-Rupel, 2010). A 
detailed estimation of expenditure for prevention and rehabilitation in LTC 
cannot be performed at the moment.

Conclusions
In Slovenia, health preventive measures in home environment are carried out 
by community nurses and GP/family doctors. GP/family doctors carry out the 
primary and secondary prevention of chronic non-communicable diseases. In 
2007, 743 social workers carried out social welfare measures. Rehabilitation ser-
vices at home are almost not organized. 

The rate of hospital treatment of older people in Slovenia is still growing. 
Non-acute hospitals have been operating for several years. Hospitals with de-
partments of prolonged hospital treatment and nursing departments are be-
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ing implemented. The main task of non-acute departments is rehabilitation 
or continuation of rehabilitation, which the patient has already started on the 
sick ward. Daily centers are also undergoing preventive and rehabilitation pro-
grams: promoting healthy lifestyle, health education about diseases, exercises, 
working therapy, etc. In acute and non-acute hospitals social workers carry out 
organization of home environment, assisting in organizing the additional sup-
port at home or assist the installation of the older persons in the social securi-
ty institutes. 
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Abstract

Introduction: The COVID-19 pandemic has radically changed the 
existing infrastructure of medical practice, as clinics and hospitals 
around the world have focused on virtual resources to help care for 
patients. Technology has become critical to our wellbeing. Specifically, 
the technology for older adults is addressed for content that the elderly 
have the most needs in. The aim of this literature review is to present a 
comparison of mobile applications designed to help older adults in their 
basic life activities. Methods: A quantitative descriptive research method 
with critical review of English scientific and professional literature was 
performed using the following databases DiKul, PubMed, Researchgate 
and SienceDirect. The literature search took place from March 2021 
to April 2021. Literature inclusion criteria were articles published 
between 2016 and 2021, open and free access and articles with clearly 
defined objectives and methods in English language. The exclusion 
criteria were articles published before 2016, articles with paid access 
and articles that were not in English language. We reviewed 51 articles 
and excluded 35 articles that didn’t match our criteria. We included 16 
articles. Data was analyzed using a content analysis method. Results: 
The results showed that there are a few different mobile applications for 
different conditions in the market. All of them are designed to make life 
easier for elderly. There is evidence that mobile applications are helping 
elderly population as much as they help health workers. The benefits 
of reviewed mobile applications are to help reduce rates of forgetting 
and of medication errors, and also increases perceived independence 
in managing medication. However, currently available applications for 
smart mobile terminals used by the aged, which serve as the important 
carrier of various internet services for elderly people, have obvious 
defects in quantity, service range, and charm. Results show that in any 
mobile application that we included in this review there is room for 

Comparison of applications 
used to help the elderly

Liza Privošnik, Maša Sedej Knezović, Lara Šinkovec, Andrej Starc
University of Ljubljana, Faculty of Health Sciences, Ljubljana, Slovenia
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improvement. Discussion and conclusions:  It is important to bridge 
the gap between the elderly people and modern technologies, which is 
achieved through more products designed based on emotional care and 
construction, and by providing an appropriate training program for the 
elderly population to use a smartphone. In the future, research should 
focus on testing mobile health interventions in patients at risk for poor 
adherence and on standardizing alerts and protocols for clinicians.

Keywords: elderly, technology, mobile application, ICT

Introduction 
The COVID-19 pandemic has radically changed the existing infrastructure of 
medical practice, as clinics and hospitals around the world have focused on 
virtual resources to help care for patients. Various professional associations 
emphasize the importance of the transition to telemedicine whenever possi-
ble (Lakkireddy et al., 2020). Technology has become critical to our wellbe-
ing. Technology also presents many opportunities for expanding the possibili-
ties of having a good life, and consequently is now somehow a necessity (Uysal 
et al., 2016).

The interest and needs of older adults are mainly focused around employ-
ment, housing, health and social care (Özsungur, 2019). Specifically, the tech-
nology for older adults is addressed for content, that the elderly have the most 
needs in. That includes programs and mobile applications for healthcare mon-
itoring needs (medication instruction), social needs, and also safety and priva-
cy needs (Klimova, Karesova, 2016).

The aim of this literature review is to present a comparison of mobile ap-
plications designed to help older adults in their basic life activities.

Methods 
A quantitative descriptive research method with critical review of English sci-
entific and professional literature was performed using the following databas-
es DiKul, PubMed, Researchgate and SienceDirect. The keywords we used for 
searching literature were: elderly, technology, mobile application and ICT. Lit-
erature inclusion criteria were articles published between 2016 and 2021, open 
and free access and articles with clearly defined objectives and methods in 
English language. We reviewed 51 articles and excluded 35 articles that didn’t 
match our criteria. We included 16 articles. The literature search took place in 
March 2021. Data was analysed using a content analysis method.

Results 
The results of the review are presented in Table 1, where the first author and 
year of publication, methods and main results are written.
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Table 1: Included researches and their results

First author and 
year of publication Methodology Conclusion/Results

Qi, 2016

A preliminary analysis was made by in-
terviewing 20 elderly people between 
60-70 years old on their usage of the mo-
bile applications.

Currently available mobile applications 
for smart mobile terminal used by the 
aged, which serve as the important carri-
er of various defects in quantity, service, 
range and charm.

Greer, 2020

181 patients with diverse cancers who 
were prescribed oral therapy
were randomized to receive either the 
smartphone mobile application or stand-
ard care. Linear regression was used to 
assess intervention effects on adherence 
and change in self-report outcomes from 
baseline to week 12, controlling for base-
line scores and social support.

Although the mobile application may 
not improve outcomes for all patients 
prescribed oral cancer therapy, the inter-
vention may be beneficial for those with 
certain risk factors, such as difficulties 
with adherence or anxiety. 

Zhang, 2020

This retrospective cohort study includ-
ed patients with diabetes recruited to the 
Lilly Connected Care Program (LCCP) 
platform for 8 months. According to the 
number of diabetes education cours-
es they had completed, the patients were 
divided into three groups. Univariate 
and multivariate linear regression analy-
ses were used.

LCCP application-based diabetes edu-
cation is effective for glycemic control 
and SMBG behavior improvement in pa-
tients with type 2 diabetes receiving in-
sulin therapy.

Cruvinel-Cabral, 
2018

41 participants performed three CMJs 
assessed via a contact mat and the My 
Jump application. The intraclass corre-
lation coefficient was used to verify the 
relative reliability, the coefficient of var-
iation  and the typical error of measure-
ment  were used to verify the absolute 
reliability.

Results suggest that the My Jump appli-
cation is a valid and reliable tool com-
pared to the contact mat for evaluating 
vertical jump performance in the elderly.

Rasche, 2017

The aim was to determine whether a pre-
vention mobile application ‘‘Aachen fall 
prevention App’’ (AFPA) would be ac-
cepted and downloaded voluntarily by 
persons in the target population.

This field study revealed the AFPA as 
a promising tool to raise older adults’ 
awareness of their individual fall risk by 
means of a low-threshold patient-driven 
fall risk assessment tool.

Göransson, 2020

A quasi-experimental design was em-
ployed. Seventeen older people self-re-
ported health concerns via Interaktor 
twice a week for 3-months and answered 
questionnaires at baseline, the end of 
the intervention and at a 6–month fol-
low-up.

The high application usage showed that 
an application may be a suitable tool for 
some older people living alone and re-
ceiving home care. The results indicate 
that the usage of Interaktor can support 
older people by significantly improving 
their communicative and critical health 
literacy.

Lv, 2018

Authors conducted semi-structured in-
terviews in two groups to uncover their 
recommendations and requirements of 
application, the one was patients who 
never used applications that related to 
diabetes and another group was patients 
who ever used it.

A total of 24 empty nest elderly were in-
terviewed, among them, 11 patients use 
smartphone and 13 not. Four themes 
were formed including knowledge of di-
abetes, record and reminders of medi-
cine taking, blood glucose tests, appoint-
ments, communicate with peers and 
health service providers, feedback from 
health service providers.
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First author and 
year of publication Methodology Conclusion/Results

Fuchs, 2020

Researchers wanted to investigate to 
what extent two-week device-support-
ed cycle training (modified version of 
the THERA-Trainer tigo®) and appli-
cation-based fall risk assessment (cer-
tified medical application Lindera Mo-
bilitätsanalyse) are feasible measures for 
fall prevention in older people living at 
home. They used one-group pre-post de-
sign over a two-week intervention pe-
riod. A questionnaire assessed partic-
ipants’motivation, and a fall risk score 
was calculated pre- and post-interven-
tion. The qualitative interviews were 
carried out retrospectively among two 
expert service providers after the inter-
vention study.

The results showed a high subjective mo-
tivation during the training and a slight 
reduction of the fall risk. Both the train-
ing and the assessment are feasible and 
well-received interventions. The re-
spondents‘ self-assessed affinity for tech-
nology was moderate.

Zhao, 2020

344 participants were included. The par-
ticipants were randomly assigned to the 
wait-list control group or the interven-
tion group according to a random num-
ber. A smartphone training program was 
developed and was then made up of two 
modules. The first training module was 
easiest and focused on theoretical as-
pects. The second was focused on practi-
cal aspects, covering various smartphone 
applications.

A significant improvement in smart-
phone usage competency for participants 
in the intervention group compared with 
the wait-list control group was reported. 
In the intervention group was presented 
a significant increase in smartphone ap-
plication proficiency. However, that did 
not occur in wait-list control group. The 
intervention group showed big improve-
ment in quality of life compared to the 
wait-list control group.

Mira, 2014

A single-blind randomized controlled 
trial was conducted with a control and 
an experimental group in Spain in 2013. 
The characteristics of application called 
ALICE were specified based on the sug-
gestions of 3 nominal groups with a to-
tal of 23 patients and a focus group with 
7 professionals. 

The ALICE application improves adher-
ence, helps reduce rates of forgetting and 
of medication errors, and increases per-
ceived independence in managing med-
ication. Also elderly were able to use this 
application without any knowledge of 
computer skills.

Zhong, 2020

Authors recruited a total of 148 commu-
nity-dwelling older adults aged 60 years 
and older from two cities in China: Bei-
jing and Chongqing. User acceptability 
was measured by a questionnaire includ-
ing four quantitative measures.

This mobile phone application is a health 
management tool for older adults to 
self-manage their gait quality and pre-
vent adverse outcomes.

Min, 2020

A nonequivalent control group with a 
non-synchronized design was utilized, 
and 60 participants were recruited from 
Chungnam National University Hospital 
from March to August 2018. Data were 
analysed using the χ2-test, the t-test, the 
repeated-measures ANOVA, and the 
McNemar test.

The mobile- application-based self-man-
agement program developed in this 
study increased the sick-role behavior, 
basic psychological needs, and self-ef-
ficacy of elderly hemodialysis patients, 
while physiological parameters were 
maintained within the normal range.

Isaković, 2016

Authors perform subsequent usability 
evaluations on end users alone. The us-
ers were all older than 50, with the aver-
age age of 64.2 years.

The results show, that applications de-
veloped for the general population are 
not necessarily suitable for elderly users, 
which can be a significant problem, es-
pecially if they address the issues of the 
elderly users specifically. 
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First author and 
year of publication Methodology Conclusion/Results

Martínez-Alcalá, 
2018

This study was a nonprobabilistic pi-
lot trial using convenience sampling. An 
intervention was implemented among 
a group of 22 older adults between 60 
and 80 years of age over 12 weeks. Half 
of the older adults were stimulated with 
the mobile application and the other half 
followed the traditional paper and pen-
cil training. 

The intervention data show that the ex-
perimental group obtained better results 
in the postevaluation given that the par-
ticipants were able to execute the exer-
cises repetitively.

Rodrigues, 2017

A randomized controlled study was con-
ducted in subjects aged 60 years and old-
er with food insecurity, identified at 17 
primary care centers in the Lisboa e Vale 
do Tejo health region in Lisbon, Por-
tugal. The primary outcome was the 
changes in participants’ food insecurity 
score at 3 months.

This study assesses the efficacy of this in-
novative tool for disseminating relevant 
health information, modifying behav-
iors, and decreasing food insecurity in 
an easy, low-cost, and massive way.

Ramirez-Lopez, 
2018

The subjects of the study were elderly 
people who wanted to check their weight 
and cardiac status. For this purpose, two 
mobile applications were used to meas-
ure energy expenditure based on phys-
ical activity and heart rate during con-
trolled walking at specific speeds.

This is the first model to validate a 
health- application with elderly people 
allowed to demonstrate the anthropo-
metric and body movement differences 
of subjects with equal body mass index 
but younger.

Discussion 
In this information era, mobile applications have become an important tool in 
our work, life and entertainment. Third-party mobile applications that provide 
us with various convenient services have gradually become an essential part 
of our daily lives. Elderly people have been gradually becoming an important 
strength supporting the internet economy. However, currently available mo-
bile applications for smart mobile terminals used by the aged, which serve as 
the important carrier of various internet services for elderly people, have obvi-
ous defects in quantity, service range, and charm (Qi et al., 2016). As Qi et al. 
(2016) point out, bridging the gap between elderly people and modern technol-
ogies requires more products designed based on emotional care and construc-
tion. Fields such as the design of intelligent mobile terminals and mobile appli-
cations for elderly still need further development.

It is important for creators that are developing mobile application used by 
the elderly people, to be aware of the shortcomings and problems that the elder-
ly people face when using previously mentioned applications. If the mobile ap-
plication is created well, used by in our case elderly people, helps reduce rates of 
forgetting and of medication errors, can also increase perceived independence 
in managing medication, reduction of fall risk, and also improving their com-
municative and critical health literacy.

An analysis of the mobile application for diabetes DeStress Assistant (De-
SA), which was developed within the EU project and tested in a hospital by 
Isaković and colleagues (2016), showed that with a limited amount of modi-
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fications, an existing mobile application can be significantly improved to bet-
ter suit elderly users. This could also be facilitated by creating different profiles 
to optimize the mobile application for different accessibility groups (e.g., poor 
eyesight and limited dexterity). A user could simply select their profile and the 
mobile application would be configured to their preferences. Such personali-
zation features would of course have significantly larger impact and reach, if 
they were consistently implemented in all of the major mobile device operat-
ing systems.

When creating a mobile application designed for older adults with diabe-
tes, creators need to focus on four important points: 1) The patient’s knowledge 
of diabetes; 2) Record and reminders of medicine taking, blood glucose test, ap-
pointments; 3) Communicate with peers and health service providers; 4) Feed-
back from health service providers (Lv et al., 2018). In view of all the above, the 
mobile applications in question can also help healthcare professionals. Patients 
would not need frequent doctor’s appointment, as only through the applica-
tion used by their patients, could they find out how well the patient knows and 
works within the aforementioned four points.

Fall incidents are also a major problem for elderly patients and also 
healthcare. The Aachen Fall Prevention application (AFPA) represents the first 
mobile Health application empowering older patients (persons 50+ years) to 
self assess and monitor their individual fall risk. Rosche et al. (2017) conducted 
a study that revealed that AFPA is a promising tool to raise older adults’ aware-
ness of their individual fall risk by means of a low-threshold patient-driven fall 
risk assessment tool.

Conclusions
Mobile applications have become an important tool of our everyday life. There 
are a few different mobile applications for different conditions on the market. 
All of them are designed to make life easier for elderly.  It is important to bridge 
the gap between the elderly people and modern technologies, which is achieved 
through more products designed based on emotional care and construction, 
and by providing an appropriate training program for the elderly population 
to use a smartphone. 

Well-created mobile applications help reduce rates of forgetting and of 
medication errors, can also increase perceived independence in managing 
medication, reduction of fall risk, it improves knowledge about their disease 
and how to control it, and also improving their communicative and critical 
health literacy.

In the future, research should focus on testing mobile health interven-
tions in patients at risk for poor adherence and on standardizing alerts and 
protocols for clinicians.
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Abstract

Introduction: Diabetes is a chronic non-communicable disease of 
modern times. At the same time, one can almost speak of a pandemic, 
because type 2 diabetes is one of the leading diseases of modern times. 
It affects adults after the age of 40, and the cause of its morbidity is 
mainly inappropriate lifestyle. Therefore, it is extremely important here 
to properly educate both the older and younger generation so that they 
know how to prevent themselves. Method: The research is quantitative 
and based on descriptive and causal non-experimental method of work. 
The data for the analysis of the empirical work was obtained using a 
survey technique, which was processed and graphically displayed on a 
computer. The study included 90 patients treated for diabetes in Celje 
General Hospital. Results: Research has shown that diabetic patients are 
receptive to new information and knowledge as they are aware that this is 
the only way they can maintain their health as optimal as possible. They 
are aware that their health depends on following all the medical advice 
they receive from the medical staff with whom they are very satisfied. 
It was noted that it is the medical personnel who are concerned about 
supporting and motivating the diabetic patients and their relatives. 
Discussion and conclusion: The term training means education and to 
train diabetic patients properly, the medical staff must have a wide range 
of knowledge. Adequate training is extremely important in maintaining 
and preventing the deterioration of health of a patient with diabetes. 
Diabetic patients are usually elderly people who are often unaware of 
how severe the disease is and how important they themselves are in 
preventing the development of chronic complications from the disease. It 
is important that they cooperate and be involved in the treatment process 
itself, which will be even more successful with the right education.

Keywords: diabetes, training, health education, patient
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Introduction
Diabetes mellitus is a chronic metabolic disease characterized by hyperglyce-
mia due to disturbances in the secretion and/or function of insulin, resulting 
in disturbances in the function of carbohydrates, fats, and proteins (Ryden et 
al., 2007). There are different types of diabetes: type 1, type 2, gestational di-
abetes (Khan et al., 2019), secondary type of diabetes, hybrid types of diabe-
tes and unclassified types (World Health Organization, 2019). Diabetes can be 
termed as a non-communicable epidemic. The number of diabetics is increas-
ing rapidly, especially type 2 diabetics. In the treatment of diabetics, medi-
cal education is of great importance. Its aim is to enable the patient to control 
his own disease, to take over self-control and thus prevent the complications 
of inadequately treated diabetes. Type 2 diabetes is primarily a disease of old-
er adults, as it usually occurs after the age of 40. It occurs after the age of 40. 
It accounts for 90-95% of all diabetes cases, although unfortunately it is al-
so more common in young people, especially in developed countries (Weale 
et al., 2019). Sokolov (2012) explains that in this type of diabetes, the pancreas 
produces insulin, but in small amounts, or the body has developed a resistance 
to it. It occurs quite inconspicuously, as patients often do not become ill until 
they already have chronic complications due to the disease or. find out during 
a random examination. Risk factors for a person to develop this type of diabe-
tes are: Age, obesity, physical inactivity, hypertension and dyslipidemia, hered-
itary predisposition, and women with gestational diabetes during pregnancy 
(American diabetes..., 2013; Mrevlje, 2005).

Education is part of general education and a basic task of nurses (Dolinar, 
2016; Janjoš et al., 2012). The patient must actively participate in the treatment 
process, for which he must be properly informed, motivated and educated if he 
is to be able to properly manage his disease (Janjoš et al., 2012; Poljanec Bohnec, 
2016). Education involves a multidisciplinary team whose goal is to achieve the 
highest possible quality of life and prevent exacerbation of the disease (Poljan-
ec Bohnec, 2016). Most patients are overweight, have elevated triglycerides and 
often hypertension (Tomažin Šporar, 2012), so they need to learn to measure 
and control blood glucose and blood pressure and adjust therapy accordingly 
(Pandit et al., 2014). In this way, they increase their autonomy, prevent glycae-
mia and consequent complications (Grégoire and Philis, 2017; Volčanšek and 
Zaletel, 2016). Since many diabetics suffer from depression, it is important to 
prevent this (Kaučič, 2020).

Methods
The aim of the study was to determine the awareness of type 2 diabetics about 
their health status, the adequacy of health education provided by medical 
staff and the motivation of patients to accept new information. The research 
was based on a quantitative working method. For the purpose of the em-
pirical work, primary and secondary sources were collected, analyzed and 
synthesized. Primary data for the analysis was obtained using a survey tech-
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nique. For the theoretical part, technical and scientific literature was used, 
which was obtained from international databases. For the purpose of the 
study, an open and closed-ended questionnaire was prepared based on a re-
view of foreign and domestic literature. The first part of the questionnaire was 
dedicated to demographic data, while the second part was related to the re-
search questions.

The research was conducted in the General Hospital of Celje. It included 
83 patients. The survey was conducted in January and February 2020 in a dia-
betic clinic. Consent was obtained from the General Hospital of Celje. Partic-
ipation in the survey was voluntary and anonymous. The collected data were 
analyzed computerized using Microsoft Office Excel and presented in the re-
sults. Ethical principles of research were followed at all stages of data collection 
and processing.

Results
Majority of the respondents were above 61 years old, 62 (75 %), 11 (13 %) were 
between 51 and 60 years old and 10 (12 %) were between 31and 50 years old and 
participated in the survey.

Most of the respondents do not have normal body weight but are over-
weight. Only 17% of the respondents have normal diet. Regarding diabetes 
management, 50% need tablets, 37% need diet and 13 % already need insulin. 
The majority of respondents say they are aware of their disease, 51 %. The same 
percentage say they have received most of the information about their disease 
from medical staff. Our respondents are highly motivated for health educa-
tion, as many as 79 % of them, the rest are not motivated. 83 % of them answer 
that there is enough health education material about their disease. Majority of 
the respondents (66 %) also answered that medical staff provides adequate sup-
port in managing diabetes. When we determined how many patients perform 
blood glucose self-monitoring, we found a high percentage (86 %). When deter-
mining the normal fasting blood glucose, 82 % responded that this value is less 
than 6.0 mmol / l. When asked what problems occur with diabetes, there were 
several possible answers. That it is visual disturbances, answered 86%, 80% an-
swered that the sensitivity of the feet to touch decreases, 64 % indicated vascu-
lar problems, 45 % decreased concentration, 37 % difficulty urinating, 21 % de-
creased appetite, 18 % memory loss, 2 % reported thirst and fatigue. In terms 
of causes of hypoglycaemia, where multiple responses were possible, 75 % re-
ported that the most common cause was inadequate food intake, 6 5% agreed 
that this was due to overdose of insulin or tablets, 20 % reported alcohol con-
sumption and 14 % could not answer this question. What changes the respond-
ents look out for when observing their feet, 91% answered that it was sore feet, 
66 % swollen feet, 65 % nail changes, 46 % blisters, 43 % dry skin, 7 % answered 
I don‘t know. Majority of the respondents answered that they are satisfied with 
the type of training provided in the diabetic clinic, 74 % of them.
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Discussion
We find that majority of the respondents are well aware about their disease 
and are motivated to participate in the treatment in which they are actively in-
volved. The educational work of the medical staff and their attitude towards pa-
tient education also plays an important role. The majority of participants rate 
this as good, they are satisfied with the work of the medical staff. However, 
there are obstacles in absorbing information, as the majority of respondents do 
not have a university degree, which leads to difficulties in understanding new 
information. Most of the respondents are over 61 years old, which is an addi-
tional barrier to receiving information. Problems can arise when medical pro-
fessionals use terminology that is not understandable to most patients.

According to Starc (2003), the purpose of health education for diabetics 
is to change behavior, which would enable the patient to have the best possi-
ble quality of life despite diabetes. Teaching a patient about his or her illness is 
crucial to the course of a chronic illness and is an important part of treatment. 
The role of providers of health education content is counseling, learning, prac-
tical demonstration, testing of knowledge and motivating patients and relatives 
to achieve the best self-management of the disease (Curhalek, 2013). In mod-
ern times, patients are increasingly educated and informed due to the availa-
bility of information and also the desire for permanent education. Therefore, 
health education is becoming increasingly complex and demanding, which 
means that health professionals must also be properly educated and must up-
grade their knowledge (Sajko and Ertl, 2009). Gjuran (2011) states that motiva-
tion is a key psychological function. The learning itself must be adapted to the 
patient and also to the health professional, his abilities and environment, and 
above all it is important that it is easy for the patient (Žerdoner, 2016). Today‘s 
approach in health education focuses on the patient, in his active role, that they 
know how to take care of their own health and prevention (Koprivnikar, 2008). 
A diagnosis of diabetes can have very negative psychological consequences for 
the patient and his relatives, so the proper health education is of utmost impor-
tance. When a patient gains care for his illness, his self-confidence and life op-
timism also grow (Vrtovec, 1999).

Conclusion
Diabetes is a major health problem in the developed world. The number of 
newly diagnosed patients with diabetes is increasing rapidly, so it is extreme-
ly important to raise public awareness about the risk factors that can lead to 
the onset of diabetes and the appropriate prevention. For patients with diabe-
tes who already have the disease, it is important to provide consistent tertiary 
health education so that patients know how to manage their own disease, live 
with their disease, and prevent it from getting worse. It is very important that 
patients know how to prevent the occurrence of acute and chronic complica-
tions of diabetes.
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Abstract

Introduction: Demographic change and the weight of an aging society 
require strategies and long-term solutions to ensure a quality life for the 
older generations and to maintain intergenerational solidarity at the 
level of sustainability of society as a whole. Healthy and active aging 
is not only an indicator of health status, but also means the inclusion 
of the elderly in social processes in the local and wider community, 
where they have opportunities and resources to develop new knowledge, 
skills and enrich their lives. Methods: The survey was conducted from 
March to April 2021, which included 60 self-employed elderly people 
from eastern Slovenia. A questionnaire on the frequency of food and 
beverage consumption was used to assess their eating habits and others 
related to their quality of life. Results: Most older people buy food 
and prepare meals regularly. Less than a quarter of the elderly gained 
weight during the pandemic. They often ate fried foods and rarely ate 
fish, porridge, and cereals. Most are concerned about the situation; 
half have been vaccinated and a fifth have survived the Covid-19 virus 
disease. Discussion and conclusions: The profession of dietitian is 
underrepresented in work processes, and the inclusion of dietitian in 
various programs, workshops and promotions is a great opportunity to 
participate and learn in the local and wider community. Through the 
transfer of professional knowledge and skills, dietitians can influence 
management of inappropriate eating habits that lead to malnutrition, 
fragility and other metabolic deficiencies, and thus significantly 
affect the quality of life of older people. In the process of learning and 
socializing, knowledge and interpersonal relationships deepen, which 
is of great importance for the elderly in making their lives meaningful. 
A dietitian can be involved as a professional associate at the primary 
level in the health system and in programs and projects aimed at raising 
awareness of importance of healthy eating. 
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Introduction
Slovenia is one of many countries with a rapidly aging population. In view of 
these demographic changes, some reforms are needed at the national level. To 
ensure the quality of life of aging citizens, remedies and solutions in the form 
of intergenerational cooperation and solidarity in a close community are need-
ed (Hozjan, 2010).

As the human lifespan lengthens, the need to maintain and preserve the 
quality of life and independence of our elderly increases (Mihor et al., 2018).

As a result of the aging process, older people need help and a variety of 
services, either in a formal setting (institutional care, volunteer work, home 
care) or informally (relatives, neighbours, friends...) (Marjan Cugmas et al., 
2021).

Chronic diseases are a major problem in old age (Cijan and Cijan, 2003). 
The interconnectedness of chronic diseases in elderly patients can lead to fre-
quent hospitalizations, where treatment is prolonged and the recovery process 
worsens (Poredoš, 2004).

Intergenerational collaboration can have a major positive impact on peo-
ple’s well-being and health. For older people, engaging in such activities leads 
to minimizing potential problems as they generally improve mood, reduce iso-
lation, strengthen their social network, sense of belonging and sense of impor-
tance to society (Macuh, 2019).

A healthy lifestyle is based on a balanced and planned diet and the right 
amount of physical activity, which in turn can lead to a longer and healthier 
life. The energy requirement of an elderly person is reduced due to slower ba-
sal metabolic rate and less physical activity, also the functions of internal or-
gans are reduced, endocrine system and immune system are less efficient and 
all these factors can also lead to inadequate absorption of nutrients in the body 
(Pregelj et al., 2011). The immune system of a person depends on age, diet, me-
tabolism and genetics (Rotovnik Kozjek, 2020).

Active and healthy aging is a process that promotes and strengthens the 
capabilities of health, safety, and inclusion in society with the long-term goal of 
improving the health and well-being of older people (Kenda, 2018).

A society’s longevity strategy is based on the concept of active aging, i.e. 
people living active, healthy, independent and safe intergenerational lives in all 
areas of life, including older people (Bednaš and Kajzer, 2017).

Methods
The survey was conducted from March to April 2021 and included 60 inde-
pendent elderly people (70% women and 30% men) from Eastern Slovenia. In 
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the age group 65 to 75 years there were 68.3% and in the oldest age group 31.7% 
of the elderly. The research was conducted by means of a structured interview 
with individuals. A short questionnaire on healthy/unhealthy diet (Koch et al., 
2014) was used to assess their eating habits and other aspects of their quality 
of life. For statistical analysis, we used the computer program SPSS version 26. 
Using the descriptive method, we describe the sample and results using the fre-
quency distribution of responses and mean scores. Statistically significant dif-
ferences in the variables were determined using the Mann Whitney test. For 
statistical inference, we considered 0.05 risk levels.

Results
Table 1 presents the results of the respondents in correlation with the risk fac-
tors of unhealthy diet. 16.7 % of the elderly consume 2 meals or less per day. Less 
than once a day, 20.0 % of the elderly consume vegetables and 25.0 % fruit. 68.3 
% of the elderly consume drinks with added sugar less often and 66.7 % salt af-
ter eating meals. Once a week or more, 63.3 % eat fried foods and 61.7 % of the 
elderly use fat (margarine, butter, cream or lard) when preparing food.

Table 1: The respondents in correlation with risk factors of unhealthy diet

Description of risk Criteria for unhealthy behaviour Answer n %

Number of daily meals 2 or less
Yes 10 16,7

No 50 83,3

Frequency of breakfast Never
Yes 11 18,3

No 49 81,7

Milk and dairy products consump-
tion frequency Less than once a day

Yes 33 55,0

No 27 45,0

Frequency of fruit consumption Less than once a day
Yes 15 25,0

No 45 75,0

Frequency of vegetable consumption Less than once a day
Yes 12 20,0

No 48 80,0

Frequency of red meat consumption Three times a week or more
Yes 29 48,3

No 31 51,7

Frequency of fish and sea food con-
sumption Three times a month or less

Yes 39 65,0

No 21 35,0

Frequency of whole-grain cereals 
consumption (groups of porridge, 
groats...)

Three times a month or less
Yes 30 50,0

No 30 50,0

Frequency of fried food consump-
tion Once a week or more

Yes 38 63,3

No 22 36,7

Additional use of salt Adding salt without tasting food first
Yes 20 33,3

No 40 66,7
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Description of risk Criteria for unhealthy behaviour Answer n %

Fat in food preparation Margarine, butter, cream, lard
Yes 37 61,7

No 23 38,3

Drinks with added sugar (fizzy 
drinks, still drinks, water with added 
flavour, fruit syrup)

One to three times a week or more
Yes 19 31,7

No 41 68,3

The questionnaire was used to determine the number of healthy eating 
habits (scale 1-12). Most elderly 23.3 % scored 7 points, and 3.3 % all points. More 
than half of the possible points got to 66,6 % seniors (Figure 1).

Figure 1: Proportion of elderly and their number of healthy eating habits

Table 2: Results of the questionnaire about life habits

Questions Answers n %

Frequency of water and unsweetened beverages. 
Less than 2 glasses a day.

Yes 8 13,3

No 52 86,7

Do you buy food alone?
Yes 49 81,7

No 11 18,3

Do you cook meals yourself?
Yes 46 76,7

No 14 23,3

You gained weight during Covid-19?
Yes 14 23,3

No 46 76,7

Did you have Covid-19?
Yes 7 11,7

No 53 88,3

Have you been vaccinated against Covid-19?
Yes 36 60,0

No 24 40,0

How do you feel during the Covid-19 pandemic?
Same as before 20 33,3

I fell more worried 40 66,6



q
ua

lit
y 

o
f l

ife
 o

f t
he

 e
ld

er
ly

 in
 in

te
rg

en
er

at
io

na
l 

co
o

pe
ra

ti
o

n 
an

d 
le

ar
ni

ng
 p

ro
gr

am
s

17
9

During the Covid-19 pandemic, 33.3 % of the elderly felt the same as be-
fore the pandemic and 66.6 % were a little or a lot more worried than before 
(Table 2). Those who felt the same during the pandemic as before scored µ = 8.3 
points (Me = 7,5) with the questionnaire, and the “I was more worried” group 
scored µ=6.6 points (Me= 7,0). We found a statistically significant difference 
using the Mann Whitney test (U = 256,0; p = 0,022). Those who have better 
eating habits and scored higher feel better and were less worried during a pan-
demic. Covid-19 disease was had by 11.7 % of elders and 60 % of them were vac-
cinated.

Discussion
Based on the questionnaire and their thoughts on the Covid-19 pandemic, we 
conducted an interview in the form of a dialogue to capture their eating hab-
its and other habits related to a healthy lifestyle. Of concern was the fact that 
one-fifth of the participants consumed vegetables less than once a day and one-
fourth consumed fruits less than once a day, which are an important source of 
vitamins, minerals, fibre, and other health-promoting elements. 16.7 % of old-
er people eat fewer than two meals a day. However, due to the physiological 
processes of ageing, it is recommended to eat several smaller but nutrient-rich 
meals with controlled energy intake (Gabrijelčič Blenkuš, et al., 2010). 63.3 % of 
the elderly consume fried foods once or more a week, and 61.7 % of them also 
use fat (margarine, butter, cream, animal fat) in their preparation. 33.3 % of the 
elderly additionally salt their food at the table and 32 % drink sugared drinks 
1-3 times a week. 

The pandemic has strongly influenced the eating, shopping and living 
habits of the elderly. In addition, there are movement limitation, changes in 
physical functioning (decreased musculature, bone density, respiratory capac-
ity, urination problems, vasomotor instability, sensory sensitivity), changes in 
mental health (depression, social isolation, sadness), as well as eating disor-
ders, orientation difficulties, falls, acute infections, malnutrition and others. 
This is why a healthy, balanced diet planned according to expert guidelines is 
so important for a healthy and robust immune system (Skela et al., 2010). Lim-
ited access to food during the pandemic period, as well as lack of cooking skills 
and poor financial situation, are important factors contributing to inadequate 
and insufficient nutrition, which in turn can negatively affect health and sub-
sequent treatment outcomes (Gregorič et al., 2020). One of the results showed 
that 33.3 % of the participants felt the same as before the pandemic, but the rest, 
66.6 %, felt somewhat or much more affected than before. A statistically rele-
vant relationship was found between those who ate well and their worries, as 
they felt better and less worried than those who did not eat properly. We must 
point out that independence and quality of life are very important for older 
people when it comes to choosing food and preparing their own meals. After 
all, 76.7 % of the participants prepare their own meals and 81.7 % buy their own 
food. The data clearly shows that the elderly who participated in this research 



zd
ra

vj
e 

st
ar

o
st

ni
ko

v 
| h

ea
lt

h 
o

f t
he

 e
ld

er
ly

18
0

eat fried foods and red meat too often, use too much fat, and eat too little veg-
etables, fish, and seafood. They also tend to add extra salt to their meals. Con-
sumption of grains and porridge is also inadequate. Nearly a quarter have in-
creased body weight. For the elderly, it is important that meals are energetically 
tailored to their needs. Gender, age, diet, temperature, psychological factors, 
physical activity and general well-being all play a role (Kobentar and Marin-
ič, 2000). 

Conclusions
Slovenia and the whole of Europe are facing their greatest challenge yet: the de-
mographic crisis and the aging of the population pose unique challenges to hu-
man coexistence, intergenerational cooperation and the foundations of soli-
darity. 

In the light of the pandemic of the new coronavirus (Covid-19), the vul-
nerability of an aging population is becoming clear. The complex process of ag-
ing, the cost of chronic disease, impaired physiological function, psychologi-
cal problems, disability, poverty, elder abuse, increased isolation, and more are 
frightening signs of the challenges facing our aging society.

Due to poor diet, our elderly do not consume enough fruits and vege-
tables and do not drink enough fluids. Due to physiological changes in their 
bodies, their appetite decreases and energy consumption decreases. Therefore, 
it is necessary to evaluate dietary habits and develop a diet plan based on re-
search findings. This is the only way to prevent malnutrition, frailty syndrome 
and other diseases related to malnutrition. This is a very good initiative to in-
volve dietitians in the health care system and other similar institutions (nurs-
ing homes, hospitals, rehabilitation centres, schools, etc.) where dietitians have 
not been involved in the work process so far. It is important to point out that 
we can address the health problems of older people and their unhealthy habits 
by promoting healthy lifestyles and prevention programs, which are included 
in many Slovenian nutrition policies. 

It is obvious that dietitians are underrepresented in working process-
es. By including a dietitian in various programs, workshops and actions, we 
could set a precedent for collaboration and learning in the local communi-
ty and beyond. With his expertise, a dietitian can address inappropriate eat-
ing habits that lead to malnutrition, frailty and other metabolic deficiencies. In 
this way, he can improve the quality of life of the elderly. Because of his train-
ing, a dietitian can participate in numerous projects to promote healthy and 
active lifestyles and use his knowledge to educate young and old alike about the 
importance of healthy eating. In addition, a nutritionist can explain the recom-
mended guidelines for a balanced and energy-rich diet and warn against mod-
ern trends, marketing and advertising. 

There are many programs and projects in Slovenia in which a dietitian 
can be involved. They may work in health care, as volunteers or in some other 
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form of employment, as studies have shown that health is a high priority for the 
elderly population. Dietitians play an important role in promoting a healthy 
diet and lifestyle to prolong life and improve its quality, especially in old age. 
With their skills, they play a key role in intergenerational social interaction; 
lifelong learning and expanding the network of social relationships with the 
aim of helping older people find a meaningful role in society and a purpose in 
their lives. 
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Abstract

Introduction: Depression is an increasingly common mental disorder 
that is already facing more than 264 million people worldwide. The 
effects of depression can be long-lasting and recurrent, which greatly 
affects the quality of life. The main strategy to combat COVID-19 in most 
countries around the world is social distance, which is the main cause of 
increasing human loneliness, resulting in depression, especially in the 
elderly. Certainly, social distance is an important and effective measure 
to contain the epidemic, but we must be aware that it has psychological 
consequences for people. Methods: In writing the article, we used a 
descriptive methodological review of the literature on the impact of the 
COVID-19 epidemic on the development of depression in the elderly. 
Literature is searched using the COBISS bibliographic system, and 
literature is reviewed in foreign databases such as Medline, CINAHL, 
PubMed, Wiley, Sicris and EBSCOhost. We searched the literature 
for the period from 2016 to 2021. Keywords we used were: covid-19, 
depression, elderly, stress, loneliness. Discussion and conclusion: We 
found that the elderly are more exposed to risk factors such as loneliness, 
stress, and social distance during the COVID-19 epidemic. These factors 
are the main triggers for the development of depression. Media has a 
great influence on mental health of the elderly, which, in addition to 
doing useful work, informing the public, can also have a negative impact 
on the public by constantly reporting the spread of the disease and 
the number of deaths, which can lead isolated people to despair. It has 
been known for years that physical pain and illness often occur due to 
psychological problems. Depression, however, is most often caused by 
severe personal distress as a result of long economic, post-war crises, and 
so on. However, it also occurs when people are self-isolated, lonely and 
forgotten by everyone for a long time. We will be able to determine for 
months the consequences of the COVID-19 epidemic, not only economic, 
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but also psychological, because everything we experience affects our 
body and soul. Upon review of foreign research, we found that there 
is a correlation between epidemic and epidemiological measures and 
depression. Depression in the initial phase is often not detected in time, 
which indicates the need for more effective preventive treatment in the 
Reference dispensary of Family Medicine with screening and counseling.

Keywords: covid-19, depression, elderly, stress, loneliness

Introduction
It is a fact that the epidemic negatively affects people’s mental health. The most 
at risk group are definitely the elderly. It is therefore crucial that the first signs 
of psychiatric illnesses, including depression, are detected as soon as possible 
to prevent their development. The nurse in the Reference Clinic plays an im-
portant role in the immediate detection, as she recognizes the first signs of de-
pression through screening tests and interviews and, based on the findings and 
documentation, refers the patient to the chosen personal physician in a timely 
manner. According to the authors, factors such as fear of infection, inadequate 
information, stigma, or financial loss were associated with major negative psy-
chological impacts. These stressors, however, increase the risk of psychopa-
thology such as anxiety or depression (Pfferbaum & North, 2020). The World 
Health Organization (WHO, 2020) in its guidelines recommends strict social 
isolation of the geriatric population to control death in severely affected coun-
tries. As vulnerabilities increase, so do the fears, panic, and anxiety that have 
been talked about but little talked about among the elderly and their families. 
The purpose of the article is to find a correlation between the epidemic and the 
development of depression in the elderly through a systematic review of the lit-
erature.

Methods
A descriptive method of work was used - literature review using the COBISS 
bibliographic system, and literature review in databases such as: Medline, CI-
NAHL, PubMed , Wiley , Sicris and EBSCOhost . We searched for literature 
for the period 2016 to 2021. The key words we used were: covid-19, depression, 
old age, stress, loneliness in Slovenian or English (covid-19, depression , elderly 
, stress , loneliness). The following were considered as inclusion /exclusion cri-
teria for the selection of literature: language, professionalism of literature, ac-
cessibility of literature in its entirety and age of literature.

Depression
Epidemics have historically negatively affected the mental health of the popu-
lation (GAVI, 2020). The rapid growth of confirmed cases and deaths has cre-
ated distress such as stress, anxiety, and depression in the general population 
(Picaza Gorrochategi, et al ., 2020). Recent research has shown that infection 



th
e 

in
fl

ue
nc

e 
o

f t
he

 c
ov

id
-1

9 
ep

id
em

ic
 o

n 
th

e 
in

ci
de

nc
e 

o
f d

ep
re

ss
io

n 
in

 t
he

 e
ld

er
ly

 in
 a

 r
ef

er
en

ce
 d

isp
en

sa
ry

18
5

with SARS-CoV-2, the virus that causes COVID-19, can affect mental health. 
The study, published in The Lancet Psychiatry, analyzed the electronic medical 
records of 69.8 million patients in the U.S., which included 62,354 patients di-
agnosed with COVID-19. Within three months of positive testing, nearly 20 % 
of people diagnosed with COVID-19 were then diagnosed with psychiatric dis-
orders, including anxiety, depression, or insomnia. One in four of these people 
has not yet received a psychiatric diagnosis (GAVI, 2020). A study conducted in 
the Netherlands shows that individuals with chronic mental health disorders 
reported a greater impact of the epidemic on their mental health, had more fear 
of COVID-19, and coping with a pandemic on their own was not effective in 
these people (Pan, et al., 2020). There are major concerns about the impact of 
the global COVID-19 outbreak on mental health. Numerous studies show that 
mental health deteriorated in many countries before and during forced isola-
tion, but it remains unknown how mental health changed from week to week 
during the COVID-19 epidemic (Fancourt, et al., 2020). Exposure to informa-
tion leveled at people by social networks and the media, however, has been 
linked by experts to depression (Ni, et al., 2020).

The impact of the epidemic on mental health
Loneliness reflects subjective distress resulting from a mismatch between de-
sired and perceived social relationships (Jeste, et al., 2020). Unfortunately, lone-
liness in an individual causes distress such as depression, anxiety, physical 
morbidity, and mortality. Although the evidence suggests that the social dis-
tance and measures envisaged to contain COVID-19 are effective, there is also 
a downside. Measures have a negative effect on people in terms of psycholog-
ical, social and physical health. Among the vulnerable are mainly older peo-
ple - older adults with multimorbidity. Elderly patients who have more chron-
ic conditions have been found to be more lonely, anxious, and also experience 
insomnia. Also, their management of chronic diseases by a doctor or nurse 
is impaired due to the epidemic (Yeung Shan Wong, et al., 2020). Social dis-
tance is an important public health strategy to control the spread of the virus 
and reduce the impact on the elderly adult population. However, this comes at 
a price. Loneliness is associated with countless detrimental health outcomes. 
Older people are therefore at greater risk for effectively managing loneliness 
and social isolation. In an effort to limit social distancing, closures have varied 
across countries (Van Orden, et al., 2020). The presence of multimorbid condi-
tions makes the elderly more susceptible to new infections and related psycho-
logical distress (Andreas, et al., 2017). Older people are prone to social isolation, 
even under normal circumstances, and this problem is exacerbated in the cur-
rent situation. Most of them only have a close circle of friends and family with 
whom they communicate regularly. As most countries enforce strict blockades 
to control the spread of the epidemic, this issue has become even more impor-
tant for older people. If such individuals are unable to provide a regular and 
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permanent supply of medication, the problems will certainly recur or the cur-
rent mental state will deteriorate (Philip & Cherian, 2020).

The impact of the epidemic on mental health in Slovenia
People‘s exhaustion due to the epidemic is a response of people to a long-last-
ing public health crisis, which significantly interferes with the daily life of the 
individual. Symptoms appear gradually, influenced by emotions, experiences, 
and attitudes. The severity and scale of the COVID-19 epidemic and the intro-
duction of strict measures to prevent the spread of the infection have a very 
large impact on the population, including that group of people not directly af-
fected by the virus. Exhaustion causes compensatory mechanisms in people to 
manage the crisis situation and thus reduce the motivation to follow the rec-
ommended self- protection measures (NIJZ, 2021) . When reviewing foreign 
research, we found that there is a correlation between epidemic and epidemi-
ological measures and depressive symptoms, which is in contrast to the Slove-
nian study (SI-PANDA, 2021), which shows that the presence of these symp-
toms in the 12th wave of research decreased in of all age groups, and in general 
it was the lowest in the age group of 65 to 74 years. Depressive symptoms in the 
initial phase are often not detected in time in half of the persons, which indi-
cates the need for more effective preventive treatment in the Reference dispen-
sary of Family Medicine with screening and counseling. In the 13th wave of 
the SI-PANDA survey (2021), respondents were asked about how often they felt 
tense, stressed or under a lot of pressure in the last 14 days. Almost a quarter 
of respondents (23.3 %) experienced stress on a daily or frequent basis. The ex-
perience of stress decreases with age and is the lowest in the oldest age group 
from 65 to 74 years, approximately 9.1 %. Compared to the data from the CIN-
DI survey, which took place about a year ago, the proportions of respondents 
are higher a year later, as in 2020 about 7 % less (16, 3 %) reported that they ex-
perience stress often or on a daily basis. As expected, stress is more often ex-
perienced by respondents who show signs of depressive disorder, the majority 
- almost 70% compared to those who have mental health problems (35.3 % ex-
perience stress daily or often).

Depression and Reference Clinic
Reference dispensary of Family Medicine (hereinafter RDFM) plays an impor-
tant role in the earliest possible detection. Communication between the pa-
tient and members of the healthcare team is of key importance in the RDFM, 
as all their tasks are focused on the well- being of patients (Projektna pisar-
na referenčnih ambulant, 2011). The implementation of preventive activities is 
in the domain of RDFM, which also includes the treatment of a depressed pa-
tient. It is therefore very important that the nurse at RDFM is well educated in 
this area so that she can detect the signs in time and alert the doctor to this. 
Often at the beginning of the signs of depression, we do not notice or confuse 
them with other illnesses, as they often appear slowly. Every sixth person will 
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suffer from depression at least once in their life (Konec Juričič, 2014). No one 
is immune to this disease and can be affected at any stage of life. One of the 
reasons for the development of depression is also stress (Khan & Khan, 2017). 
Appropriate treatment should be started as soon as possible, as this is how we 
can overcome depression (Berkow , 2005). Many times a patient with depres-
sion in the clinic complains of physical symptoms. Thus, we can conclude that 
these are the main reason why depressed individuals come to the family doc-
tor at all (Strbad, 2012). The PHQ-9 scale is used in RDFM to aid in detec-
tion. The questionnaire was designed specifically for primary care and is also 
a diagnostic tool that can be used to monitor the adequacy of treatment. The 
main task of the nurse in RDFM is to determine disease exacerbation (Rifel, 
2017). Treatment of a chronic patient with depression by the nurse in RDFM 
includes: treatment procedure - application of the PHQ-9 questionnaire; situ-
ation assessment and evaluation - evaluation of the questionnaire; conclusion 
(motivational conversation, information, health education, assessment of the 
patient‘s understanding of information, referral to a doctor, documentation, 
entry of results and health services) (Panikvar Žlahtič , et al ., 2016). When the 
nurse in RDFM deems it necessary to include the patient in psychoeducation-
al workshops entitled Support in Coping with Depression, conducted by the 
Center for Health Promotion (CKZ), it does so. Workshops are held once a 
week and include counseling. During the epidemic, workshops take the form 
of telephone counseling. It is intended to identify the factors of depression, par-
ticipants learn about the signs and symptoms, learn about the types of thera-
py, it is intended to increase flexibility of thinking and aimed at preventing ex-
acerbations and great emphasis on non-activation with the support of relatives 
(Roškar & Tančič Grum, 2016). We reviewed statistical data in one of the Refer-
ence dispensary of Family Medicine dr. Adolfa Drolca Maribor from Novem-
ber 2019 to January 2020, and compared them with data from November 2020 
to January 2021. Data were obtained using the PHQ-9 questionnaire. Respond-
ents were over 60 years of age, there were 60 respondents in both groups, and 
the results showed that in the period from November 2019 to January 2020, 3.3 
% had risk factors for developing depression. The results from the period from 
November 2020 to January 2021 show that 18.3 % of respondents had risk fac-
tors for the development of depression. From this, we concluded that the risk 
increased by 15 % during the COVID-19 epidemic.

Discussion
Examining the results of foreign research in the field of the presence of a risk 
of developing depression during an epidemic, we see that the risk of developing 
depression increases significantly during an epidemic, especially with the in-
troduction of “lockdown”. Research (Ettman, 2020) showed that the prevalence 
of depressive symptoms in the U.S. increased more than three times during the 
COVID-19 epidemic, from 8.5 % before COVID-19 to 27.8 % during COVID-19. 
We humans are social beings who need contact, closeness, and when measures 
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like lockdown are introduced, it is broken. That‘s when people become lone-
ly, and loneliness is often the trigger for depression. During an epidemic, there 
is a lot of negative information that increases stress in people, so it is very im-
portant how the government of each country provides information to people. 
The elderly are the most vulnerable group of people, who are much more ex-
posed to loneliness even under normal conditions than younger people. It is 
therefore necessary that we pay special attention to this group. Gerst-Emerson 
& Jayawardhana (2015) state that social relationships are essential for people’s 
well-being and research consistently documents that social integration and 
support have a protective effect on morbidity and mortality. An important role 
can also be played by the nurse in the Reference dispensary of Family Medicine, 
who detects the first signs through screening tests and counseling (Projektna 
pisarna referenčnih ambulant, 2011). For many, the doctor-patient relationship 
is one that provides social support and not just treatment. This possible expla-
nation is confirmed by research confirming that people who are lonely do not 
visit a doctor for medical reasons, but to satisfy their needs for interaction and 
interpersonal stimulation (Gerst -Emerson & Jayawardhana, 2015).

Conclusion
The main strategy in the fight against COVID-19 is social distancing and this is 
the main cause of depression. It is important that primary health care is includ-
ed in the Reference Outpatient Clinics and that preventive activities are carried 
out, including the treatment of a depressed patient. In this way, it can detect the 
signs in time and prevent the development of depression. Experience from pre-
vious pandemics, such as SARS, has shown that regular telephone counseling, 
family contact, relevant and up-to-date information, care for general health 
and psychological needs, and respect for privacy and dignity are important 
components of mental health care (Wu, et al., 2009). We believe that the nurse 
in the referral clinic is key to detecting signs of depression, as patients usually 
go for regular check-ups in the referral clinic every year, which allows the nurse 
to recognize patients and detect possible abnormalities.
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Abstract

Introduction: The human gastrointestinal tract represents the biggest 
microbial community in the human body. Gut bacteria regulate 
extraction, synthesis and absorption of many nutrients and metabolites, 
such as bile acids, lipids, amino acids, vitamins, and short-chain fatty 
acids. Aging is a genetically-determined process that leads to a decline 
of physiological functions. One of the most recognized effects of aging 
is the age-associated immune deregulation. Gut dysbiosis can trigger 
the immune response and chronic low-grade inflammation, leading 
to age-related degenerative pathologies and unhealthy aging. An 
adequate nutritional status is important to maintain the functionality 
of the immune system and preventing frailty and cognitive function 
impairment in the elderly. Methods: A scientific literature search was 
performed by accessing the databases PubMed, GoogleScholar and 
ScienceDirect using the following keywords and their combinations: 
»gut microbiota«, »elderly«, »longevity«, »Alzheimer‘s disease«, 
»nutrition«, limiting the search to the last 10 years. The review was 
focused on the changes of gut microbiota during aging, the effect of 
nutrition and its link to pathologies. Results: Gut microbiota diversity 
increases from birth and at about the age of three, the gut microbiota 
composition is mostly mature. In the elderly, changes in dietary habits, 
digestion, nutrient absorption and immune activity can affect gut 
microbiota composition. The microbiota-gut-brain axis is a bidirectional 
communication system that is connected via neural, immune, endocrine, 
and metabolic pathways and plays a key role in the modulation of 
brain functions. Research shows a link between the gut microbiota and 
Alzheimer’s disease (AD), which is characterized by the accumulation 
of amyloid-β and tau in the brain, leading to cognitive impairment. 
The increased gut and blood-brain barrier permeability induced by gut 
dysbiosis may affect pathogenesis of AD and other neurodegenerative 
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disorders. Nutritional strategies aiming at microbiota and immune 
modulation in the elderly are especially relevant due to their higher 
susceptibility to disease, malnutrition, impairment of the gut microbiota 
and a pro-inflammatory status of the immune system. Animal studies 
show that interventions with antibiotics, microbial infections, prebiotics, 
probiotics and faecal microbiota transplantation not only affect gut 
microbiota composition, but also influence cognitive impairment related 
to AD. Analysis of the gut microbiota and its potential for modulation 
to improve health are important elements in the process of improving 
health of the elderly. Discussion and conclusions: Nutritional strategies 
for the elderly should consider the nutritional deficiencies and needs, 
but also the gut microbiota, the immune system and cognitive function. 
More research is needed to better understand the changes in gut 
microbiota over the lifespan and associated pathologies.

Keywords: gut microbiota, aging, elderly, intestine, nutrition

Introduction 
The human gastrointestinal tract contains more than 1012 of microorganisms 
per millilitre and represents the biggest microbial community in the human 
body. Gut bacteria are key regulators of extraction, synthesis and absorption 
of many nutrients and metabolites, such as bile acids, lipids, amino acids, vita-
mins and short-chain fatty acids (SCFA) (Rinninella et al., 2019). Gut microbio-
ta can affect distant organs by regulating the absorption of nutrients or the pro-
duction of microbial metabolites such as SCFA or vitamins, by regulating the 
immune system and by translocating bacteria or their products through dis-
rupted mucosal barriers (Shimizu, 2018). For the last two centuries the lifespan 
has been increasing by two years per decade in the developed countries (Sala-
zar et al., 2017). Most western countries have experienced a significant increase 
in the proportion of elderly citizens (65 years and older) due to improved sani-
tation, hygiene and healthcare (O’Toole and Jeffery, 2015). One of the most rec-
ognized effects of aging is the age-associated immune deregulation (Salazar et 
al., 2017). Gut dysbiosis can trigger the innate immune response and chronic 
low-grade inflammation, leading to many age-related degenerative pathologies 
and unhealthy aging (Kim and Jazwinski, 2018). An adequate nutritional sta-
tus is important to maintain the functionality of the immune system and pre-
venting frailty and cognitive function in the elderly (Salazar et al., 2017). Analy-
sis of the gut microbiota and its potential for modulation to improve health are 
important elements in the process of improving health of the elderly (O’Toole 
and Jeffery, 2015).

Methods 
We performed a literature search accessing the databases PubMed, Google-
Scholar and ScienceDirect using following keywords and their combinations: 
»gut microbiota«, »gut microbiome«, »elderly«, »longevity«, »Alzheimer’s dis-
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ease«. We limited the search to the last 10 years. The literature review was fo-
cused on the change of gut microbiota during aging, the effect of nutrition on 
gut microbiota and various nutritional and other interventions for microbiota 
manipulation and its link to neurodegenerative diseases and pathologies.

Results and Discussion
Gut microbiota shows wide inter-individual variation, but its within-individ-
ual variation is relatively stable over time (Kim and Jazwinski, 2018). Taxo-
nomically, bacteria are classified according to phyla, classes, orders, families, 
genera and species (Rinninella et al., 2019). The dominant bacterial phyla are 
Bacteroidetes and Firmicutes, which constitute 90% of the total gut microbio-
ta (Kim & Jazwinski, 2018), with Actinobacteria, Proteobacteria, Fusobacteria, 
and Verrucomicrobia also frequently present. Microbiota diversity increases 
from birth and at about the age of three years, a child’s gut microbiota com-
position is mostly adult-like (Rinninella et al., 2019). The composition of the 
intestinal microbiota in older people is variable between individuals and dif-
fers from the microbiota and diversity levels of younger adults (Claesson et al., 
2012). In the elderly, changes in dietary habits, digestion, nutrient absorption 
and weaker immune activity can affect gut microbiota composition (Rinninel-
la et al., 2019). Changes in diet could be attributed to the loss of taste and smell 
and difficulties with chewing food. This frequently leads to the increased in-
take of foods high in fat and sugar and decreased intake of plant foods (Mangi-
ola et al., 2018). The loss of diversity in the common microbiota groups is asso-
ciated with increased frailty and reduced cognitive performance (O’Toole and 
Jeffery, 2015).

The microbiota-gut-brain axis is a bidirectional communication system 
that is connected through neural, immune, endocrine and metabolic path-
ways. The gut microbiota plays a vital role in the modulation of brain functions 
(Jiang et al., 2017). Gut bacteria have been found to affect the maturation of the 
nervous, endocrine and immune systems in mice (Pluta et al., 2020). Research 
supports a possible link between the gut microbiota and Alzheimer’s disease 
(AD), which is characterized by the deposition of amyloid-β (Aβ) and tau in 
the brain, leading to degeneration of cognitive function (Mangiola et al., 2018). 
Theories for the role of gut microbiota in AD pathophysiology include direct 
microbial action (microbial infection in AD), indirect action (hygene hypoth-
esis) and processes related to aging of the immune system (Angelucci et al., 
2019). The increased gut and blood-brain barrier permeability induced by mi-
crobiota dysbiosis may modulate AD pathogenesis and other neurodegenera-
tive disorders, especially aging-related (Jiang et al., 2017). The inflammatory re-
sponse from the gut along with aging and poor diet in the elderly have been 
found to contribute to the pathogenesis of AD (Pluta et al., 2020). Gut microbi-
ota products, such as SCFA (butyrate, acetate, propionate), have specific func-
tions in the gut and the brain where butyrate has been found to have protec-
tive properties in the brain. Gut microbiota also produces more than 90% of 
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whole body serotonin, a metabolite that regulates cognitive functions (Shimi-
zu, 2018). Studies show reduced microbial diversity and a decrease in Firmi-
cutes and Bifidobacterium, as well as an increase in Bacteroidetes and Proteo-
bacteria in AD patients (Pluta et al., 2020; Rinninella et al., 2019). Changes in 
gut microbial composition and diversity are associated with biological or func-
tional age. Gut microbial diversity inversely correlates with biological age, but 
not with chronological age. Transfer of the gut microbiota from old to young 
germ-free mice triggers inflammatory responses mimicking “inflammaging” 
(Kim and Jazwinski, 2018).

Unhealthy dietary patterns, drugs, reactive oxygen species (ROS), psy-
chological stress and other pro-inflammatory factors contribute to gut dysbio-
sis and are linked to development of various pathologies. Gut dysbiosis due to 
antibiotics or a high-fat or high-carbohydrate diet is associated with metabolic 
disorders (Kim and Jazwinski, 2018). Diet is a controllable environmental fac-
tor that influences gut microbiota composition (Claesson et al., 2012) and has 
been shown to be involved in the development of AD (Pluta et al., 2020). Nu-
tritional strategies aiming at microbiota and immune modulation in the elder-
ly are especially relevant due to their higher susceptibility to disease, malnutri-
tion, impairment of the gut microbiota and a pro-inflammatory status of the 
immune system (Salazar et al., 2017).

The Mediterranean diet (MD) involves a high intake of legumes, olive 
oil, fruits, nuts, vegetables and whole grains, moderate intake of fish, wine and 
dairy and a low intake of red meat, processed meat and sugar. Greater adher-
ence to MD was associated with a reduced risk of developing AD (Botchway 
et al., 2018). Healthy dietary patterns with high probiotic and prebiotic intake, 
along with other nutrients, may delay cognitive decline (Angelucci et al., 2019). 
Probiotics are bacteria that are beneficial for host’s health if consumed in ade-
quate quantities, while prebiotics are fibre substances that act as food for these 
bacteria. The consumption of fermented milk product with probiotics not on-
ly affected normal brain activity, but also caused significant cognitive improve-
ment in patients with AD (Pluta et al., 2020). A two week dietary intervention 
in elderly women with obesity improved the metabolic profile and reversed 
gut microbiota dysbiosis towards a profile associated with metabolic health. 
A combined use of balanced Mediterranean diet and probiotics could induce 
beneficial effects on the gut microbiota and metabolic profile (Cancello et al., 
2019). The role of prebiotics and diet in modulating AD will need to be estab-
lished more in the future (Leblhuber et al., 2018). In healthy older adults, pro-
biotics promote mental flexibility and alleviate stress, along with changes in 
gut microbiota (Kim et al., 2021). An intervention with probiotic milk positive-
ly affected cognitive function and some metabolic markers (Akbari et al., 2016) 
and a multispecies probiotic influenced gut microbiota composition and tryp-
tophan metabolism in AD patients (Leblhuber et al., 2018). A recent systemat-
ic review and meta-analysis showed that probiotics intervention improved gen-
eral cognitive function, inflammatory profile, cellular biomarkers regulation 
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and led to significantly increased brain-derived neurotrophic factor (BDNF) 
levels in humans, while in animals they improved cognitive status and spatial 
and non-spatial memory. The most widely used probiotic strains were from 
the genera Lactobacillus and Bifidobacterium, the most commonly used spe-
cies were L. acidophilus, B. bifidum and B. longum (Ruiz-Gonzalez et al., 2021).

In addition to probiotic interventions, studies with germ-free animals, 
antibiotic interventions, microbial infections and faecal microbiota transplan-
tation have been used to determine the role of  the gut microbiota on cognition 
and AD. Studies on germ-free mice and disruption of the gut microbiota after 
antibiotic treatment in humans induce cognitive impairment and decreased 
BDNF levels in the brain (Jiang et al., 2017). Transfer and transplantation of the 
faecal microbiota from healthy mice into mice with AD ameliorated the for-
mation of Aβ plaques and cognitive impairment and reversed abnormalities in 
the colonic expression of genes related to intestinal macrophage activity (Kim 
et al., 2020). It’s important to consider the intervention targets on the intesti-
nal microbiota and the immune system in humans may differ among elderly 
groups from different environments or geographical locations (Salazar et al., 
2017). Despite interventions with probiotics, other strategies have been largely 
unstudied in humans (Ruiz-Gonzalez et al., 2021).

Conclusions
Nutritional strategies for the elderly should consider the nutritional deficien-
cies and needs that differ from the needs in the adult life, but also the gut mi-
crobiota, the immune system and cognitive function. Gut microbiota profil-
ing offers the potential for biomarker-based identification of individuals at risk 
for unhealthy aging and could be used as diagnostic criteria for AD. More re-
search is still needed to better understand the changes in gut microbiota over 
the lifespan, its link to dietary changes and associated pathologies and to clari-
fy whether a stable gut microbiota modification could be obtained and its long-
term effects on frailty and cognitive decline.

References
AKBARI, E., ASEMI, Z., DANESHVAR KAKHAKI, R., Bahmani, F., Koucha-

ki, E., Tamtaji, O. R., Hamidi, G. A. and Salami, M., 2016. Effect of Pro-
biotic Supplementation on Cognitive Function and Metabolic Status in 
Alzheimer’s Disease: A Randomized, Double-Blind and Controlled Trial. 
Frontiers in Aging Neuroscience, vol. 8, pp. 256. https://doi.org/10.3389/
fnagi.2016.00256

Angelucci, F., Cechova, K., Amlerova, J. and Hort, J., 2019. Antibiotics, gut mi-
crobiota, and Alzheimer’s disease. Journal of Neuroinflammation, vol. 16, 
no. 1, pp. 108. https://doi.org/10.1186/s12974-019-1494-4

Botchway, B. O. A., Moore, M. K., Akinleye, F. O., Iyer, I. C. and Fang, M., 2018. 
Nutrition: Review on the Possible Treatment for Alzheimer’s Disease. 



zd
ra

vj
e 

st
ar

o
st

ni
ko

v 
| h

ea
lt

h 
o

f t
he

 e
ld

er
ly

19
6

Journal of Alzheimer’s Disease: JAD, vol. 61, no. 3, pp. 867–883. https://
doi.org/10.3233/JAD-170874

Cancello, R., Turroni, S., Rampelli, S., Cattaldo, S., Candela, M., Cattani, L., 
Mai, S., Vietti, R., Scacchi, M., Brigidi, P. and Invitti, C., 2019. Effect of 
Short-Term Dietary Intervention and Probiotic Mix Supplementation on 
the Gut Microbiota of Elderly Obese Women. Nutrients, vol. 11, no. 12, pp. 
3011. https://doi.org/10.3390/nu11123011

Claesson, M. J., Jeffery, I. B., Conde, S., Power, S. E., O’Connor, E. M., Cu-
sack, S., Harris, H. M. B., Coakley, M., Lakshminarayanan, B., O’Sulli-
van, O., Fitzgerald, G. F., Deane, J., O’Connor, M., Harnedy, N., O’Con-
nor, K., O’Mahony, D., van Sinderen, D., Wallace, M., Brennan, L., … and 
O’Toole, P. W., 2012. Gut microbiota composition correlates with diet and 
health in the elderly. Nature, vol. 488, no. 7410, pp. 178–184. https://doi.
org/10.1038/nature11319

Jiang, C., Li, G., Huang, P., Liu, Z. and Zhao, B., 2017. The Gut Microbiota and 
Alzheimer’s Disease. Journal of Alzheimer’s Disease, vol. 58, no. 1, pp. 
1–15. https://doi.org/10.3233/JAD-161141

Kim, C.-S., Cha, L., Sim, M., Jung, S., Chun, W. Y., Baik, H. W. and Shin, D.-M., 
2021. Probiotic Supplementation Improves Cognitive Function and Mood 
with Changes in Gut Microbiota in Community-Dwelling Older Adults: 
A Randomized, Double-Blind, Placebo-Controlled, Multicenter Trial. 
The Journals of Gerontology. Series A, Biological Sciences and Medical 
Sciences, vol. 76, no. 1, pp. 32–40. https://doi.org/10.1093/gerona/glaa090

Kim, M.-S., Kim, Y., Choi, H., Kim, W., Park, S., Lee, D., Kim, D. K., Kim, H. 
J., Choi, H., Hyun, D.-W., Lee, J.-Y., Choi, E. Y., Lee, D.-S., Bae, J.-W. and 
Mook-Jung, I., 2020. Transfer of a healthy microbiota reduces amyloid 
and tau pathology in an Alzheimer’s disease animal model. Gut, vol. 69, 
no. 2, pp. 283–294. https://doi.org/10.1136/gutjnl-2018-317431

Kim, S. and Jazwinski, S. M., 2018. The Gut Microbiota and Healthy Aging: 
A Mini-Review. Gerontology, vol. 64, no. 6, pp. 513–520. https://doi.
org/10.1159/000490615

Leblhuber, F., Steiner, K., Schuetz, B., Fuchs, D. and Gostner, J. M., 2018. Pro-
biotic Supplementation in Patients with Alzheimer’s Dementia—An Ex-
plorative Intervention Study. Current Alzheimer Research, vol. 15, no. 12, 
pp. 1106–1113. https://doi.org/10.2174/1389200219666180813144834

Mangiola, F., Nicoletti, A., Gasbarrini, A. and Ponziani, F. R., 2018. Gut mi-
crobiota and aging. European Review for Medical and Pharmacolog-
ical Sciences, vol. 22, no. 21, pp. 7404–7413. https://doi.org/10.26355/eur-
rev_201811_16280

O’Toole, P. W. and Jeffery, I. B., 2015. Gut microbiota and aging. Science, vol. 
350, no. 6265, pp. 1214–1215. https://doi.org/10.1126/science.aac8469



th
e 

gu
t 

m
ic

ro
bi

ot
a 

in
 t

he
 e

ld
er

ly
19

7

Pluta, R., Ułamek-Kozioł, M., Januszewski, S. and Czuczwar, S. J., 2020. Gut 
microbiota and pro/prebiotics in Alzheimer’s disease. Aging, vol. 12, no. 
6, pp. 5539–5550. https://doi.org/10.18632/aging.102930

Rinninella, E., Raoul, P., Cintoni, M., Franceschi, F., Miggiano, G. A. D., Gas-
barrini, A. and Mele, M. C., 2019. What is the Healthy Gut Microbio-
ta Composition? A Changing Ecosystem across Age, Environment, Diet, 
and Diseases. Microorganisms, vol. 7, no. 1. https://doi.org/10.3390/micro-
organisms7010014

Ruiz-Gonzalez, C., Roman, P., Rueda-Ruzafa, L., Rodriguez-Arrastia, M. and 
Cardona, D., 2021. Effects of probiotics supplementation on dementia and 
cognitive impairment: A systematic review and meta-analysis of preclin-
ical and clinical studies. Progress in Neuro-Psychopharmacology & Bi-
ological Psychiatry, vol. 108, pp. 110–189. https://doi.org/10.1016/j.pnp-
bp.2020.110189

Salazar, N., Valdés-Varela, L., González, S., Gueimonde, M. and Reyes-Gavilán, 
C. G. de los., 2017. Nutrition and the gut microbiome in the elderly. Gut 
Microbes, vol. 8, no. 2, pp. 82–97. https://doi.org/10.1080/19490976.2016.1
256525

Shimizu, Y., 2018. Gut microbiota in common elderly diseases affecting activi-
ties of daily living. World Journal of Gastroenterology, vol. 24, no. 42, pp. 
4750–4758. https://doi.org/10.3748/wjg.v24.i42.4750





Abstract

Introduction: Chronic obstructive pulmonary disease (COPD) alters 
a person‘s metabolic processes and increases the need for energy and 
protein intake, while metabolism and muscle wasting are also affected 
by the aging process. A patient with COPD is at risk of malnutrition, 
therefore the medical staff in the family practise also plays an important 
role in the orderly and well-managed disease. Methods: The studyh was 
based on a qualitative approach, the method of description. A semi-
structured interview template was used as a measurement tool to collect 
data for the empirical part of the study. The study was conducted among 
nurses and paramedics at a health center.  There were 7 participants in 
the stusy who are involved in the treatment of COPD patients. Results: 
The study revealed that the respondents‘ perception of the importance 
of nutritional counseling for older adults with COPD was low, which 
was reflected in the inadequate information provided to COPD patients 
on appropriate nutrition for their disease. The findings  of the study 
also revealed that the respondents were aware of their role as health 
educators in the management of COPD patients, but self-assessment 
to have inadequate knowledge about proper nutrition in COPD, citing 
lack of opportunities to attend training on the subject. Discussion 
and conclusion: Weight loss in a COPD patient is associated with an 
increased risk of complications and mortality. Therefore, it is critical to 
identify older adults COPD  patients because of the dangers associated 
with malnutrition and to recognize those with a  pre-existing condition. 
Nutritional support (alongside appropriate physical activity) is the 
foundation for quality rehabilitation of patients with COPD, with a 
key role played by competent healthcare professionals involved in the 
comprehensive management of patients  with COPD.

Keywords: COPD, nutrition, health education, patient
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Introduction
Chronic obstructive pulmonary disease (COPD) is an incurable, progressive, 
not fully reversible disease that most commonly affects smokers. It is a chronic 
inflammatory obstruction of the small airways characterized by an accelerated 
decline in lung function and premature death. In Slovenia, approximately 500 
to 600 people die each year as a result of COPD (Šuškovič et al., 2011). Accord-
ing to the World Health Organization, the disease is the fourth leading cause 
of death (Kristan Škrgat et al., 2009). COPD patient has chronic bronchitis and 
a feeling of heavy breathing, mucus secretion increases, breathing mechanics 
are impaired, resulting in a feeling of heavy breathing, which is exacerbated 
during physical exertion. According to a European study, 73 % of people with 
severe COPD suffer from dyspnea, 64 % from sputum, 59 % from cough and 
42 % from wheezing (Burkhardt and Pankow, 2014). The disease has a chronic 
course with accompanying acute exacerbations. Early detection and treatment 
of the disease has implications for slower disease progression and better qual-
ity of life (Škrgat et al., 2017). COPD is a major health problem as it is a leading 
cause of morbidity and mortality in developed and developing countries and is 
not only a respiratory disease, but is characterized by systemic inflammation 
that can manifest itself through skeletal and cardiac involvement: muscle wast-
ing, cachexia, anemia and accelerated atherosclerosis (Šorli, 2015).

The main goals of COPD treatment are to prevent disease progression, 
relieve disease symptoms, increase physical capacity, prevent and treat disease 
exacerbations, and improve the patient‘s quality of life. Among the important 
non-pharmacological treatment measures is proper nutrition (regular meals, 
more protein in the diet, sufficient fluids) (Škrgat et al., 2017).

COPD patient and diet
Despite great advances in medicine, COPD still cannot be completely cured 
with available medications, so treatment is usually symptomatic. Patients are 
advised to change their lifestyle with the help of appropriate medications. This 
certainly includes proper diet, which can have a significant impact on relieving 
the symptoms of shortness of breath. COPD patients have on average 20-50 % 
higher energy requirements, which is why they are advised to eat foods rich in 
energy and nutrients, as the energy consumption in the respiratory process is 
even ten times higher than usual in COPD patients, which should be taken in-
to account when determining the appropriate daily caloric intake. About 40-
50 % of patients with advanced COPD suffer from weight loss, especially lean 
muscle mass (Samaras et al., 2015).

Inadequate energy and nutrient intake leads to patient malnutrition, met-
abolic changes, and progressive lung disease to pulmonary cachexia, which is 
associated with increased mortality in patients with COPD. Frequent fatigue 
can lead to loss of appetite, chronic airway inflammation from coughing can af-
fect the smell and taste of food, and accompanying depression further reduc-
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es the patient‘s need for regular food intake. A rapid feeling of fullness after a 
meal causes the diaphragm to flatten, constricting the abdominal organs and 
increasing pressure in the stomach. Chronic cough with cough and shortness 
of breath further increases energy consumption and promotes malnutrition 
(Širca Čampa, 2016).

In COPD patients, protein and energy malnutrition and weight loss are 
permanent and even more rapid during exacerbations, and the main causes are 
anorexia and increased metabolic activity of the body. A COPD patient‘s diet 
should maintain proper nutrition and improve well-being because patients lose 
weight due to increased respiratory muscle function and energy expenditure, 
while less physical activity and poor patient nutrition decrease muscle mass 
and contractility of respiratory muscles. The goals of nutritional support are to 
ensure adequate nutrient intake according to individual energy needs, and to 
prevent weight loss, daily supplements in the form of oral energy drinks with 
high protein content should be included in the daily diet in addition to inade-
quate daily energy intake (Košnik et al., 2011).

Family doctor and COPD patient
The general practitioner (GP) is responsible for the diagnosis of COPD, health 
care management and referral to a specialist (Kristan Škrgat et al., 2009). In 
the primary care referral clinic, a graduate nurse performs preventive meas-
ures and manages specific groups of patients with chronic diseases, including 
COPD. Smokers and ex-smokers over the age of 40 are actively sought out, and 
a known COPD patient is seen once a year by a team in a GP referral clinic. Pa-
tients with suspected COPD are managed according to a predetermined pro-
tocol that includes the use of a standard questionnaire and guidelines for ac-
tion based on the outcome (Susuč Poplas et al., 2013). The biggest problem of a 
COPD patient suffering from nutrition is protein-energy malnutrition, which 
can develop with increased energy and nutrient needs due to impaired lung 
function on the one hand and poor appetite of the patient on the other (Mahan, 
2011), and non-pharmacological treatment of COPD includes advice on prop-
er nutrition in addition to advice on smoking cessation, vaccination and reha-
bilitation (Škrgat, 2017).

The aim of this study was to determine the importance of nutritional ad-
vice for elderly patients with COPD in primary care. For this purpose, we asked 
the following research questions:

- What is the perceived importance of nutritional counseling for old-
er people with COPD in primary care?

- What is the nature of nutritional counseling for older patients with 
COPD in primary care?
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Methods
The study was based on a qualitative research method. Primary and secondary 
sources were collected, analyzed and synthesized for the empirical work. Pri-
mary data for the analysis was obtained using the interview technique. For the 
theoretical part, technical and scientific literature from international databas-
es in the field of nutrition of patients with COPD was used.

A semi-structured interview questionnaire was prepared for the study 
based on a review of domestic and foreign literature (Benedik, 2012; Širca Čam-
pa, 2016; Vrbica, 2019). The first part of the questionnaire is related to demo-
graphic data and the second part is related to research. The survey was con-
ducted in February 2021 among 7 nurses of the health center involved in the 
treatment of COPD patients. Participation in the survey was voluntary, and 
participants were informed in advance of the purpose of the survey. The in-
terview was recorded using a recording device, and a verbatim transcript of 
the audio recording was made and sent to the respondents for approval. Codes 
and categories were established. We recorded the results in the discussion sec-
tion. Ethical research principles were followed at all stages of data collection 
and processing.

Results
7 respondents were included in the survey; 5 nurses and 2 graduate medical 
technician aged between 21 and 46 years.

We have usefully divided the codes into categories:

- Category 1: Nutritional advice consists of the codes: inhaled drugs, 
not relevant, less necessary, medicines, elderly patients.

- Category 2: Patient information is characterized by codes: no ad-
vice, a little explanation, sometimes or rarely I say, they know too 
little.

- Category 3: Health worker‘s role in health education is character-
ized by codes: explanation, healthy lifestyle, educate older patients, 
advise on healthy eating

- Category 4: Health professionals‘ knowledge about nutrition of 
COPD patients is characterised by the following codes: I know too 
little, I don‘t know the guidelines, healthy eating pyramid, I follow 
the news, I‘m interested, more protein.

- Category 5: Health worker education is made of codes: heard at Gol-
nik, no education, COPD school, insufficient education, not rele-
vant

Discussion
We found that a low perception of the importance of nutritional advice was 
prevalent among the study participants, which is unfavorable for patients 
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with COPD, as Mahan et al. (2011) found that the major nutritional problem 
in COPD patients is protein-energy malnutrition, which can develop with in-
creased energy and nutrient requirements due to patients‘ impaired lung func-
tion and lower appetite. Collins et al. (2013) state that disease-related malnu-
trition is a major problem in 30-60 % of COPD patients, so it is important to 
identify these patients and counsel them appropriately on how to eat.

A worrying figure shows that patients in primary care are poorly in-
formed about the importance of proper nutrition in their lung disease, as our 
study found that COPD patients receive very little information from prima-
ry care providers, especially if they do not report any occupations. Green and 
Watson (2005) emphasize that nurses have close contact with patients and play 
a key role in assessing patients‘ nutritional status and identifying malnourished 
patients who need additional advice and support in planning and implement-
ing appropriate nutrition. Numerous studies suggest that targeted individual-
ized nutritional therapy for COPD patients is important in all patients, not just 
malnourished patients with advanced COPD and reduced muscle mass, and 
should be part of the regular rehabilitation of these patients (Sugawara, 2015).

The GP referral clinic also cares for patients with regulated COPD and 
treats deterioration in the health of these patients (Škrgat et al., 2017), and 
through patient medical history taking we should identify COPD risk patients 
(malnourished patients and those close to it) and involve them in counseling 
on the importance of adequate nutrition or refer them to a dietitian who will 
help the patient to establish a diet plan and perform a nutritional assessment. 
The role of graduate nurse in independent patients in need of health education 
is to control the disease, which we believe includes counseling about appropri-
ate nutrition. In the family medicine reference clinic patient must be motivated 
to learn about COPD, the nature of the disease, the effects of smoking, proper 
breathing, proper use of medications, the effects of respiratory rehabilitation, 
the expected course of the disease, and the importance of nutrition in COPD. 
Patients must be strongly encouraged to eat properly and prepare appropriate 
meals, and the patient‘s mental state should also be checked, as depression of-
ten develops, which affects nutritional status (Bratkovič, 2011).

The research found that the majority of COPD patients are advised by 
health professionals at the primary care level about proper nutrition for their 
lung disease. We believe that all COPD patients should receive at least basic ad-
vice on proper nutrition and adequate intake of nutrients, especially protein, at 
the initial level of medical care. Protein found in meat, milk, and dairy prod-
ucts is a rich source of protein that is important for maintaining muscle mass 
in COPD patients, and they need to consume it daily, regularly, and in suffi-
cient amounts because, as Baum et al. (2016) note, problems that accompany 
patients with COPD (decreased appetite, poor taste perception, nausea) often 
prevent adequate intake of nutrients, especially protein. Metabolic changes in 
old age also affect the need for micronutrients, making it necessary to provide 
an adequate amount of vitamins (D, B12, B6, E and C) and minerals (calcium, 



zd
ra

vj
e 

st
ar

o
st

ni
ko

v 
| h

ea
lt

h 
o

f t
he

 e
ld

er
ly

20
4

iron, zinc) (NIJZ, 2016). With the aggravation of COPD, body weight decreas-
es rapidly, so good nutrition and attention to a regular and proper diet are very 
important. Outpatient screening at the primary health care level can contrib-
ute significantly to the detection of patients with COPD (Yawn et al., 2014), so 
we believe it is useful to assess the nutritional status at the primary health care 
level with the questionnaire »The Mini Nutritional Assessment« (MNA) with 
anthropometric measurements and bioimpedance measurements. According 
to Širca Čampa (2016), the basic nutritional problem is not only energy malnu-
trition, but also protein malnutrition, which leads to inadequate nutrient ratios 
(excessive carbohydrate content in the diet), which is why nutritional support 
for patients with COPD is an important part of a holistic therapeutic approach. 
Symptoms of the disease, improving quality of life and slowing the progression 
of the disease. 

This study is important because it gives us insight into the non-pharma-
cological treatment of COPD patients in the area of nutrition at the primary 
level of health care. COPD is a serious health problem and is one of the major 
causes of morbidity and mortality in both developed and developing countries, 
so proper treatment of COPD patients is essential. It is advisable to pay atten-
tion to proper nutrition as chronic lung patients tend to lose weight which is 
bad. The life of COPD patients with below average weight is shorter than that 
of normal weight patients because the muscles that are important for breathing 
function worse. Our study has also shown that the participants in the study are 
not able to acquire the necessary knowledge in organized trainings (continu-
ously), and the question remains why the staff does not receive more training 
on the importance of proper nutrition of patients with COPD.

Conclusions
At the primary level of health care, more intensive counseling on appropriate 
nutrition is needed in all COPD patients, especially the elderly. This obviously 
requires the employment of health professionals with appropriate skills and suf-
ficient up-to-date knowledge in this area, as COPD patients often do not meet 
health professionals until the primary care level and it is all the more impor-
tant that they already receive appropriate health education. work in the area of 
nutrition in COPD which can make a significant contribution to their quali-
ty of life.
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Abstract 

Introduction: Information and communication technology (ICT) is 
advancing extremely fast and is present at all stages of life. The need for 
the inclusion of ICT has also appeared in the everyday life of the elderly, 
which enables them easier access to new information and resources. 
Most older people were not directly involved in the new age of the 
Internet or the ICT, as they did not use computers or the Internet often 
in their educational, work and / or personal lives. Despite the fear of 
how the elderly will accept this, desires for knowledge and use have also 
started to come from their side, as they are interested in the benefits of 
ICT. Methods: A descriptive method with a systematic literature review 
was performed. The units for analysis took place with the help of DiKUL 
in the international databases Medline, ScienceDirect, CINAHL with 
full text and Google Scholar. We also searched using the COBIB.SI 
database. The keywords “elderly”, “information and communication 
technology” and “health” with Boolean operators “AND” and “OR” 
were used in Slovene and in English. The inclusion criterion was also 
the content relevance. 19 articles were reviewed and after the content 
analysis, we ranked 10 articles. Subsequently, we excluded those articles 
that did not meet the inclusion criteria. Results: The use of ICT benefits 
the elderly, improves and facilitates daily activities. When problems 
arise in the use of ICT, they want the support and help of relatives. The 
elderly expressed fear of invasion of privacy and related security in 
the use of ICT. In the case of technology upgrades, they are concerned 
about whether they will be able to keep up with progress. The latter 
may be particularly exposed, as they also fear discrimination from 
society, which makes it easier to follow the progress of ICT development. 
In promoting the use of ICT in the elderly, the design of the devices 
must be taken into account, but also their social context. Discussion 
and conclusion: The number of elderly ICT users has been increasing. 
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communication technology
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Studies suggest positive effects of using ICT, especially to reduce feelings 
of loneliness. Restrictions on the cognitive and physical limitations of 
the elderly need to be taken into account when designing ICTs for the 
elderly. Older people may face special barriers to learning about ICT, 
the Internet and computers due to age-related sensory, physical and 
cognitive changes. Elderly people are often concerned about privacy 
when using ICT, but using it could partially relieve the health care 
system and help to detect health complications earlier and consequently 
reduce costs in the health care system. The attitude of the elderly towards 
ICT has important implications for the design and implementation of 
adapted forms of ICT related to health. New technology can to some 
extent replace the person caring for the elderly and give them a greater 
sense of independence and security.

Keywords: elderly, information communication technology, health, 
safety.

Introduction
Currently, almost a fifth of the European population is over 65 years old. The 
use of information and communication technology (ICT) is increasing rapid-
ly (Monaco et al., 2019) and has recently become an integral part of life. It of-
fers new tools that enable and facilitate daily activities and also lead to health 
improvements, as ICT provides older people with access to new information 
and resources. Those who use this technology are more likely to report bet-
ter health. They want health-related ICT that provides them with independ-
ence, security and protection, and enables them to socialize, manage their own 
health, and assist them in their day-to-day activities (Kim et al., 2020).

Understanding the willingness of older people to adopt new technologies 
is one of the key components in determining which older people would bene-
fit from ICT. Technologies are increasingly seen as a potential resource to fa-
cilitate or improve everyday life, as it is about adapting to aging and a particu-
lar environment (Courtney et al., 2008). Most of the literature refers to only 
one accepted type of technology, ignoring the fact that the use of a particular 
technology is highly dependent on the availability and use of technological and 
non-technological alternatives (Peek et al., 2019).

The aim of the article is to present the attitude of the elderly towards ICT.

Methods
We performed a systematic review of the literature using a descriptive meth-
od. The collection of units for analysis took place in March 2021 with the help 
of DiKUL and the international databases Medline, ScienceDirect, CINAHL 
with full text and Google Scholar. We also searched using the COBIB.SI data-
base.
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In Slovene the keywords „zdravje“, „informacijsko komunikacijska teh-
nologija“ and „zdravje“ with Boolean operators „IN“ and „OR“ were used for 
the search. The keywords used in English were “elderly”, “information commu-
nication technology” and “health” with Boolean operators “AND” and “OR”.

The search was limited to a ten-year period of published units from 2011 
to 2021. We have also used the language criterion, as only Slovenian and Eng-
lish scientific and professional articles with accessible full text were included.

The inclusion criterion was content relevance. We have reviewed 19 arti-
cles and we have ranked 10 articles after the content review. Subsequently, we 
excluded those articles that did not meet the inclusion criteria.

Results
Taking into account the inclusion criteria, five articles were included in the sys-
tematic literature review (Table 1). The results showed that the use of ICT ben-
efits the elderly, improves and facilitates daily activities.

When problems arise with the use of ICT, help should be easily accessible 
to older people, both during training and during practical use. Lack of priva-
cy, security and stigma are some of the barriers that older people face in using 
ICT (Vassli and Farshchian, 2017). There are six main interrelated factors relat-
ed to the frequency of technology use, namely emotional attachment, compat-
ibility of needs, signs of use, ability to use, resource input, and support (Peek 
et al., 2019). To promote the use of ICT in the elderly, broader contextual issues 
need to be considered, not only the design of devices but also their socio-eco-
logical context (Abdelrahman et al., 2021).

Table 1: Overview of analyzed articles

Author, 
year 

The purpose 
of the research Methodology Results

Peek et al., 2019

To better understand the 
changes and frequency 
of the use of ICT tech-
nology in independent 
seniors.

Longitudinal qualitative
Interview

Regarding the frequency of 
ICT use, there are 6 main in-
terrelated factors:
- emotional attachment
- compatibility of needs
- signs for use
- ability to use
- input of resources
- support

Ramsden Marston 
et al., 2019 

To examine the experi-
ences of older people in 
the field of ICT and the 
impact on their lives.

Online survey Focus 
group

They confirmed two inter-
twining themes: incentives 
and barriers to use. They rec-
ommend promoting the use 
of ICT according to the skills 
of the elderly and opportu-
nities to improve health and 
well-being.
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Author, 
year 

The purpose 
of the research Methodology Results

Abdelrahman et al., 
2020

To find out what are the 
opinions about ICT re-
garding brain health in 
healthy and independent 
elderly people. Identify 
the factors for the adop-
tion of ICT and its im-
portance for addressing 
health issues.

Qualitative research 
method Focus groups 
Content analysis

Seven topics were identi-
fied: physical health, cognitive 
health, social engagement, in-
formation organization, de-
sire to learn new technologies, 
technology development and 
privacy, and security. In or-
der to promote the use of ICT 
in the elderly, it is necessary 
to take into account its so-
cio-ecological context.

Arthanat et al., 
2019

Identify and describe 
barriers and strategies 
for effective ICT training 
for older people.

Qualitative method
Well-founded theory 

Caregivers perceived resist-
ance, lack of interest, fear and 
their socio-social situation as 
an obstacle to ICT training in 
the elderly.
ICT instructors emphasized 
the importance of motivation, 
the instructor-elderly relation-
ship, patience, self-confidence 
and mutual respect.
The elderly emphasized the 
achievements, challenges and 
sense of competence for ICT.
An in-depth approach to ad-
dressing internal personal and 
external social barriers is cru-
cial.

Vassli 
and Farshchian, 
2017

Better understand how 
and why the elder-
ly in the home environ-
ment use or do not use 
health-related ICTs.

Systematic literature 
review

Older people want health-re-
lated ICT that provides them 
with independence, security 
and protection, enables them 
to socialize, manage their own 
health and helps them with 
their daily activities. Aid for 
the use of ICT must be easily 
accessible and adapted to the 
elderly. Barriers to the use of 
ICT are lack of privacy and se-
curity and stigma.

Discussion
Although most elderly people live in their own homes at an early age, they are 
not adapted to their changing needs. It is easier for ICT users to embrace it if 
it reminds them of a technology they have been using for many years (e.g. ca-
ble wires, standard telephones, etc.). Older people will invest energy and money 
for new technology as long as the latter is also beneficial to them (Lipar, 2014).

Recently, the number of elderly ICT users has been increasing. Studies 
suggest positive effects of using ICT, especially to reduce feelings of loneliness 
and depression. Little is known about the factors that would prevent the use of 
ICT in the elderly population, which may be at greater risk than those living in 
health and social care facilities (Rikard et al., 2018).
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The boom in ICT comes at a time of dramatic increase in life expectan-
cy, which in turn leads to significant increases in healthcare costs. During this 
time, researchers are using the development and use of ICT in the healthcare 
environment, which would enable the improvement of health status and in-
crease independence in everyday tasks.

ICT training can also encourage the elderly to increase the use of health 
and social care institutions, thus increasing the level of application skills, while 
promoting confidence in new technology and reducing the likelihood of dis-
continuing the use of ICT. A key factor that could contribute to the widespread 
applicability of ICT are designers and programmers, who should recognize 
limitations regarding the cognitive and physical limitations of the elderly (Ri-
kard et al., 2018).

In a longitudinal survey on unobtrusive home monitoring and comput-
er use, 72% of participants agreed with this type of study, but 60% expressed 
concerns about the privacy and security of personal data. The research includ-
ed the installation of sensory technology at home and used it to determine the 
occurrence of cognitive decline and other health problems. The purpose of the 
study was to determine the level of readiness to share health and / or activity 
data with physicians or family members and to evaluate their privacy and da-
ta protection concerns (Boise et al., 2013). Concerns about data protection and 
security have been highlighted in several articles included in the systematic lit-
erature review. In a study by Boise et al. (2013) then, after one year, concerns 
about the potential risks to data privacy increased, while on the other hand, 
they perceived a high degree of agreement with such monitoring and sharing 
of information with the physician or family members.

Older people, to whom ICT is closer and more susceptible to it, could par-
tially relieve the health care system by using it, thus helping to detect health 
complications earlier and consequently at a lower cost for the health care sys-
tem. In healthcare, it is a well-known saying that prevention is better than 
treatment, not only in financial terms, but especially in terms of improving the 
quality of an individual’s health, as prevention prevents many serious illness-
es or injuries.

Conclusions
The older age group is not homogeneous in terms of display, income, or even 
the different types of disability that are often age-related. The elderly, like the 
group at greatest risk, will be excluded from the information societies. Most 
seniors were not directly involved in the development of the internet or ICT. 
Computers or the internet are not often used for their education, employees 
in / or personal life. Older people had to acquire ICT competencies in unfa-
vourable conditions. Learn by having to collect with technologies that have so 
slowly supplanted manual activities in restaurants, shops, hospitals, and gov-
ernment affairs. Older people can earn age-related sensory, physical, and cog-
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nitive changes, encountering special hurdles in learning about ICT, the Inter-
net, and computer science. There is a general belief that ICT can help older 
people improve their lives. They encourage them to stay healthier, live longer 
independently, if possible, to prevent impairment (Amaro and Gil, 2011). The 
attitude of the elderly towards ICT has important implications for the develop-
ment of adapted forms of health-related ICT. New technology can make only 
a few substitutes that care for the elderly and give them more feelings of inde-
pendence and security.
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Abstract

Introduction: There is increasing interest in modifiable factors that 
may be effective in both the prevention and treatment of sarcopenia. 
Although there is a growing evidence of the importance of nutrition in 
the treatment of sarcopenia, studies examining the relationship between 
nutrient intake and sarcopenia in older adults are limited. The aim of 
this study was to examine the association between nutrient intake and 
sarcopenia in older adults. Methods: The case-control observational 
study included 115 older adults (≥ 65 years), 26 of whom were classified 
as sarcopenic. Sarcopenia was assessed according to the European 
Working Group on Sarcopenia in Older People (EWGSOP) diagnostic 
criteria. Habitual dietary intake was assessed with the 3-day weighed 
dietary record over two weekdays and one weekend day. The weight 
of food intake in grams was converted into energy, macronutrient 
and micronutrient amounts using the online OPEN (Open Platform 
for Clinical Nutrition) dietary assessment tool. The mini nutritional 
assessment (MNA) was used to assess the nutritional status. Differences 
in nutrient intake and nutritional status between the sarcopenic and 
non-sarcopenic groups were evaluated. Risk factors were determined 
using logistic regression with sarcopenic status as the outcome. 
Results: Seven nutrients (n-3 fatty acid, vitamin D, vitamin K, vitamin 
C, vitamin B1, vitamin B7, and vitamin B9) were all statistically 
significantly lower in the sarcopenic compared to the non-sarcopenic 
group (p < .05). An increased risk of sarcopenia (R2 = .756) was found in 
older adults with low dietary intakes of n-3 fatty acids. After accounting 
for possible covariates, the evidence for an association between n-3 fatty 
acid and sarcopenia is partially explained by age, body mass index, 
presence of diabetes mellitus, hypertension, and physical activity level. 
Discussion and conclusions: Sarcopenic older adults differed in terms of 
intake of seven nutrients compared with non-sarcopenic older adults. 
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Adequate intake in some of these nutrients have been repeatedly shown 
to be valuable in preserving muscle mass and protecting against normal 
decline in the elderly, both in randomized controlled trials and in 
cohort analyses. Given that nutrition may influence the development 
of sarcopenia, nutrition intervention may represent a feasible measure 
for preventing or postponing age-related decline in muscle mass and 
function.

Keywords: nutrition, sarcopenia, n-3 fatty acid, vitamin D, nutritional 
assessment

Introduction 
Sarcopenia is defined as the presence of low muscle strength, low muscle quan-
tity/quality and low physical performance (Morley et al., 2011; Cruz-Jentoft 
et al., 2019). Today it is recognized as an age-related disease with ICD-10-CM 
(M62.84) code (Anker et al., 2016). The overall estimates of prevalence of sarco-
penia in older adults worldwide is 10% (Shafiee et al., 2017), while it may be as 
high as 30% in community-dwelling populations and even higher than 30% for 
populations in long-term care (Cruz-Jentoft et al., 2014). The consequences of 
having sarcopenia are reflected in loss of independence due to impaired phys-
ical performance, increased risk of mobility disorders, falls and fractures and 
impaired ability to perform activities of daily living, leading to nursing home 
admission, depression, hospitalization, and even death (Landi et al., 2013; Cor-
rea-de-Araujo and Hadley 2014; Cruz-Jentoft and Sayer 2019). In addition, its 
presence is associated with other comorbidities, such as osteoporosis, diabetes 
mellitus, insulin resistance, obesity, and chronic kidney disease, which have an 
important impact on the public health burden (Beaudart et al., 2014; Kim et al., 
2014; Pacifico et al., 2020).

Multiple risk factors contribute to the aetiology of sarcopenia. Chang-
es in muscle morphology, neurodegenerative process, anabolic and sex hor-
mone production or sensitivity, protein balance, increased oxidative stress, in-
flammation and genetic predisposition are important risk factors (Roubenoff, 
2003; Fulle et al., 2004; Can et al., 2016; Coen et al., 2019; Bauer, 2021; Priego et 
al., 2021).   which leads to reduced mobility, fragility and loss of independence. 
This process called sarcopenia is secondary to several factors such as sedentary 
lifestyle, inadequate nutrition, chronic inflammatory state and neurological al-
terations. However, the endocrine changes associated with aging seem to be of 
special importance in the development of sarcopenia. On one hand, advancing 
age is associated with a decreased secretion of the main hormones that stimu-
late skeletal muscle mass and function (growth hormone, insulin-like growth 
factor 1 (IGF[sbnd]IAlong with these changes in older adults, decreased ba-
sal metabolic rate and increased dietary protein needs are also detected (Wil-
son and Morley, 2003; Bauer et al., 2013; Boirie, 2014). Besides these endoge-
nous factors, inadequate nutrition and a sedentary lifestyle also contribute to 
the complex aetiology of sarcopenia (Rolland et al., 2008; Walrand et al., 2011; 
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Volkert et al., 2018; Beaudart et al., 2019). Many of them are not modifiable 
since they are caused by progressive, irreversible processes contributing to re-
duced muscle mass and strength (Rolland et al., 2008; Cruz-Jentoft nad Sayer 
2019). Therefore, there is rising interest in studies that point to the influence of 
modifiable factors such as nutrition and lifestyle, because these factors may be 
effective for both the prevention and treatment of sarcopenia. Proper nutrition 
is an important determinant of health and can contribute to protection against 
the negative impact of age-related changes of body composition and muscle 
quality decline (Volkert et al., 2018; Beaudart et al., 2019). Evidences shows sig-
nificantly lower dietary nutrient intakes of at least 3-6 nutrients in sarcopen-
ic comparing to non-sarcopenic older adults (ter Borg et al., 2016; Beaudart et 
al., 2019). Results of some studies have led to the proposition that n-3 fatty acid 
along with vitamin D, protein intake and physical activity as a combined inter-
vention could be effective in the management of sarcopenia (Boirie et al., 2014; 
Wu et al., 2020). Antioxidant nutrients (carotenoids, selenium and vitamins E 
and C) intake have also been associated with sarcopenia (Lauretani et al., 2007; 
Chen et al., 2014; Welch et al., 2020). 

Studies that evaluate the association between nutrient intake and sarco-
penia in older adults is limited. To fill this gap, this study aims to evaluate 
the differences in nutrition intake among sarcopenic and non-sarcopenic old-
er adults.

Methods 

Study design and participants
This case-control observational study is set to identify nutritional factors that 
differ in sarcopenic and nonsarcopenic groups of older adults.

Study participants were older adults (≥ 65 years) selected from our previ-
ous study (Urzi et al., 2017). The sample was composed of 115 participants, 26 of 
whom had sarcopenia; 75 older adults living in a nursing home and 40 free-liv-
ing older adults (29% of men; average age 77.7 ± 10.3 years). Sarcopenia was as-
sessed according to the EWGSOP diagnostic criteria (Cruz-Jentoft et al., 2010). 
For details on health-related data, body composition measurements and sarco-
penia assessment see our original publication (Urzi et al., 2017). We conducted 
our study in compliance with the principles of the Declaration of Helsinki. The 
study was approved by the Republic of Slovenia National Medical Ethics Com-
mittee (No. 0120-313/2015-6 KME 105/06/16).

Dietary Intake and Malnutrition Assessment
Habitual dietary intake was assessed with the 3-day weighed dietary record 
over two weekdays and on one weekend day. The weight of food intake in 
grams was converted into energy, macronutrient and micronutrient amounts 
using the online OPEN (Open Platform for Clinical Nutrition dietary assess-
ment tool (http://www.opkp.si)).
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The mini nutritional assessment (MNA) was used to assess the nutrition-
al status. Malnutrition indication scores ranged from 17 to 30 points. Partic-
ipants were classified according to achieved scores as follows:  from 24 to 30 
points (normal nutritional status), from 17 to 23.5 points (at risk of malnutri-
tion), and less than 17 points (malnourished) (Vellas et al., 1999).

Statistical analysis
Data were analysed using SPSS version 25 (SPSS Inc., Chicago, IL). For contin-
uous variables, we calculated mean values, standard deviations, and medians. 
Categorical variables are expressed as numbers and percentages. 

Normality in the distribution of variables was tested with the Shap-
iro-Wilk test. The homogeneity of variances was tested by Leven’s test for equal-
ity of variances. For continuous variables, differences in participant’s charac-
teristics between those with and without sarcopenia were examined using the 
unpaired Student’s t-test or Mann-Whitney U test. For categorical variables, 
comparisons between groups were made using the χ2-test. Risk factors were 
determined using logistic regression with sarcopenic status as the outcome. 
Initially, those dietary factors that were significantly different between groups 
were included in a multivariate model to determine the best predictor of sarco-
penic status. Those factors that were significant at the p = .05 level were includ-
ed in the multivariate model, having taken into consideration possible covar-
iates, to determine whether the dietary intake differences between the groups 
were related to sarcopenia. The following covariates were included for the eval-
uation of dietary intake: sex, age, body mass index, MNA malnutrition cate-
gory, energy intake, diabetes mellitus, hypertension, heart disease, depression, 
chronic obstructive pulmonary disease (COPD) and physical activity level. All 
statistical tests were 2-sided. A p value lower than .05 was considered statisti-
cally significant.

Results 
Baseline characteristics of study participants in relation to the presence of sar-
copenia according to EWGSOP (Cruz-Jentoft et al., 2010) diagnostic criteria 
are presented in Table 1 and Table 2. We found lower body mass index (t(113) = 
2.839, p = .005), skeletal muscle index (U = 439, z = -4.801, p = < .001), gait speed 
(U = 440, z = -4.794, p < .001), and grip strength (U = 319, z = -5.605, p < .001) 
in the sarcopenic group. The sarcopenic participants also reported a lower lev-
el of physical activity than the nonsarcopenic older adults (U = 761, z = -2.792, 
p = .005), and had significantly higher rates of diabetes mellitus (χ2(1) = 5.25, p 
= .022), and hypertension (χ2(1) = 5.59, p = .018). The risk of malnutrition was 
higher (χ2(1) = 10.45, p = .001) in the sarcopenic (42.3%) comparing to the non-
sarcopenic group (13.5%). None of the participants were malnourished. 
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Table 1: Characteristic of study participants in relation to the presence 
of sarcopenia by EWGSOP diagnostic criteria

Variables  Non sarcopenic
(n = 89)

Sarcopenic
(n = 26) T-test / Mann-Whitney

M (SD) M (SD) p-values
Age (years) 75.2 (10.0) 86.2 (5.98) < .001
Body height (cm) 163.0 (8.7) 159.3 (8.9) .063
Body mass (kg) 74.0 (13.0) 62.8 (11.6) < .001
Body mass index (kg/
m2) 28.1 (5.5) 24.7 (3.8) .005

Skeletal muscle index 
(kg/m2) 7.79 (1.22) 6.59 (1.02) < .001

Gait speed (m/s) 0.92 (0.43) 0.46 (0.18) < .001
Grip strength (kg) 28.0 (9.34) 16.6 (6.07) < .001
Physical activity level  1.38 (0.13) 1.30 (0.96) .005

Table 2: Nutritional and health status of study participants in relation 
to the presence of sarcopenia by EWGSOP diagnostic criteria

Variables Non sarcopenic Sarcopenic χ2-test
n (%) n (%) p-values

Mini Nutritional Assess-
ment 
 Normal nutrition-
al status 77 (86.5) 15 (57.7) .001

 At risk of malnutrition 12 (13.5) 11 (42.3)
 Malnourished 0 (0) 0 (0)
Chronic obstructive pul-
monary disease 3 (3.4) 1 (3.8) /

Type 2 diabetes 12 (13.5) 8 (30.8) .022
Hypertension 29 (32.6) 14 (53.8) .018
Heart disease 10 (11.2) 4 (15.4) .463
Other diseases 35 (39.3) 13 (50.0) .365

Note. EWGSOP = European Working Group on Sarcopenia in Older People. Sarcopenia: 
low muscle mass, cut off point ≤8.87 kg/m2 (in men) and ≤6.42 kg/m2 (in women) and low 
muscle strength (men <30 kg; women <20 kg) and/or low physical performance (gait speed 
<0.8 m/s).

Comparison of dietary intake between sarcopenic and nonsarcopenic 
older individuals

The dietary intake of the sarcopenic and nonsarcopenic groups are shown 
in Table 2. Energy intake does not differ between the groups, but when ex-
pressed as energy intake per kg of body mass per day, the sarcopenic group 
shows higher values compared to the non-sarcopenic group (24.9 vs. 28.8 g/kg 
per day; U = 1689, z = 3.544, p < .001). The sarcopenic participants also have a 
higher protein intake (1.13 vs. 0.95 g/kg bw/d; t(113) = -3.592, p < .001). Compared 
with the PROT-AGE recommendations for dietary protein intake (Bauer et al., 
2013), the proportion of older adults with dietary protein intake lower than 1.0 
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/kg bw/d were 19% and 57% for sarcopenic and non-sarcopenic older adults, re-
spectively. Intakes lower than 1.2 g/kg bw/d amounted to 69% for the sarco-
penic and 89% for the non-sarcopenic group. Greater daily protein intake in 
the sarcopenic group was not reflected in the differences in branch chain ami-
no acid (BCAA) (p = .981) or leucine (p = .931) intake between the two groups.

There were no significant differences in daily intake of carbohydrate (p = 
.229), fat (p= .583), and saturated fatty acid (p ≥ .24). Other nutrients like n-3 fatty 
acid (U = 544, z = -4.099, p < .001), vitamin D (U = 750, z = -2.721, p = .007), vita-
min K (U = 691, z = -3.116, p = .002), vitamin C (U = 843, z = -2.099, p = .036), vi-
tamin B1 (U = 690, z = -3.112, p = .002), vitamin B7 (U = 680, z = -3.189, p = .001), 
and vitamin B9 (U = 589, z = -3.798, p < .001) were all lower in the sarcopenic 
compared to the non-sarcopenic group. Intakes of all other nutrients did not dif-
fer between the two groups (p ≥ .062).  The proportion of individuals whose usu-
al intake of n-3 fatty acid was below the RDA (Reference dietary values DACH, 
2004) was 100% in the sarcopenic group and 83.1% in the nonsarcopenic group. 
Vitamin D intake was lower than the RDA in both the sarcopenic and nonsar-
copenic group (in 100% and 87.6% of individuals, respectively). Folic acid in-
take was substantially lower than the RDA in the sarcopenic and nonsarcopenic 
group (in 100% and 89.9% of individuals, respectively). Thiamine intake was al-
so lower than the RDA in both the sarcopenic and nonsarcopenic group (92.3% 
and 53.9%, respectively). Dietary supplement users in nonsarcopenic group was 
9 % (supplement: 9 % vitamin D, 4 % n-3 fatty acid, 2 % vitamin C and 1 % vita-
min B), while none of the sarcopenic participants used supplements. 

Table 3: Average daily dietary intakes by non-sarcopenic and sarcopenic 
older adults

Characteristic Non sarcopenic
(n = 89)

Sarcopenic
(n = 26) T-test / Mann-Whitney

M (SD) M (SD) p-values
Energy (kcal) 1809 (375) 1786 (329) .392
Energy (kcal / kg BM 
/ day) 24.9 (6.03) 28.8 (4.75) < .001

Protein (g / kg BM / day) 0.95 (0.24) 1.13 (0.18) < .001
Carbohydrates (g) 221 (55.4) 211 (50.5) .229
    % Energy from Carbo-
hydrates 48.9 (6.92) 47.2 (4.91) .172

Fat (g) 70.0 (19.8) 72.3 (15.2) .583
     % Energy from Fat 34.7 (6.51) 36.5 (4.92) .205
BCAA (g) 9.81 (2.37) 9.80 (1.63) .981
Leucine (g) 4.05 (0.95) 4.03 (0.67) .931
Palmitic acid (g) 10.5 (3.20) 11.2 (2.20) .249
Stearic acid (g) 4.57 (1.55) 4.74 (0.98) .489
n-3 fatty acid (g) 1.04 (0.76) 0.57 (0.14) < .001
n-6 fatty acid (g) 8.73 (4.33) 8.36 (3.07) .904
Vitamin D (μg) 4.40 (6.59) 1.44 (0.38) .007
Vitamin E (mg) 10.1 (2.98) 8.92 (2.09) .062
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Characteristic Non sarcopenic
(n = 89)

Sarcopenic
(n = 26) T-test / Mann-Whitney

Vitamin K (μg) 138 (112) 77.7 (27.2) .002
Vitamin C (mg) 76.6 (39.8) 57.7 (18.5) .036
Vitamin B1 (mg) 0.97 (0.33) 0.76 (0.11) .002
Vitamin B2 (mg) 1.27 (0.31) 1.24 (0.23) .714
Vitamin B5 (mg) 3.91 (0.97) 3.51 (0.63) .072
Vitamin B6 (mg) 1.34 (0.44) 1.15 (0.19) .091
Vitamin B7 (μg) 20.1 (11.2) 12.8 (5.03) .001
Vitamin B9 (mg) 0.21 (0.08) 0.15 (0.02) < .001
Vitamin B12 (μg) 2.89 (1.29) 2.55 (0.54) .349
Potassium (g) 2.54 (0.58) 2.31 (0.39) .131
Calcium (g) 0.74 (0.22) 0.81 (0.18) .161
Magnesium (g) 0.32 (0.12) 0.27 (0.04) .166
Phosphorus (g) 1.02 (0.25) 0.99 (0.20) .570
Iron (g) 13.1 (3.68) 11.8 (2.12) .088
Copper (mg) 1.37 (0.40) 1.30 (0.24) .290
Selenium (μg) 51.0 (16.6) 45.1 (12.9) .175
Zinc (mg) 7.90 (1.99) 7.65 (0.29) .784

Note. BM – body mass, BCAA – branched-chain amino acid, Vitamin B1 – thiamine, 
Vitamin B2 – riboflavin, Vitamin B5 – pantothenic acid, Vitamin B7 – biotin, Vitamin B9 
– folate.

Risk factors associated with sarcopenia
The results of the multiple regression analysis to identify possible dietary risk 
factors of sarcopenia are presented in Table 4. Dietary intake of n-3 fatty ac-
id was significantly associated with sarcopenia. Differences in n-3 fatty ac-
ids, with 45% lower intake in the sarcopenic compared with the nonsarcopen-
ic group, was found to be associated with sarcopenia in the unadjusted model 
(OR 0.039, 95% CI 0.002-0.793, p = .035). Differences in vitamin D, K, C, B1, B7, 
and B9 intake between the groups, did not achieve statistical significance in 
this model (p ≥ .377). 

Table 4: Regression coefficients and odds ratios (and 95% CIs) for dietary 
risk factors associated with sarcopenia 

Model I
Factor ß-value p-value Odds ratio (95% CI)

n-3 fatty acid (g) -3.232 .035 0.039 (0.002-0.793)
Vitamin D (μg) -0.059 .786 0.943 (0.617-1.441)
Vitamin K (µg) -0.006 .386 0.994 (0.981-1.007)
Vitamin C (mg) 0.010 .529 1.010 (0.980-1.040)
Vitamin B1 (μg) -1.726 .450 0.178 (0.002-15.71)
Vitamin B7 (μg) -0.007 .895 0.993 (0.897-1.100)
Vitamin B9 (μg) -0.013 .377 0.987 (0.959-1.016)

Note. Binary logistic analyses were used to estimate the odds ratio (OR) and 95% confidence 
interval (CI) of dietary factors related to sarcopenia. 
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In Table 5 the model after controlling for sex, age, body mass index, MNA 
malnutrition category, energy intake, diabetes mellitus, hypertension, heart 
disease, depression, COPD and physical activity level is shown. An increased 
risk of sarcopenia (R2 = 0.756) was found in older adults with a low dietary in-
take of n-3 fatty acid (OR 0.002, 95% CI 0.000-0.461, p = .025), body mass in-
dex (OR 0.611, 95% CI 0.438-0.853, p = .004), physical activity level (OR 0.001, 
95% CI 0.000-0.873, p = .048), with the presence of diabetes mellitus (OR 0.006, 
95% CI 0.000-0.170, p = .003), hypertension (OR 0.063, 95% CI 0.005-0.768, p 
= .030), and were older (OR 1.172, 95% CI 1.016-1.352, p = .030). Sex, MNA mal-
nutrition category, energy intake, heart disease, depression, and COPD did not 
achieve statistical significance in this model (p ≥ .092). 

Table 5: Regression coefficients and odds ratios (and 95% CIs) for risk 
factors associated with sarcopenia 

Model II
Factor ß-value p-value Odds ratio (95% CI)

n-3 fatty acid (g) -6.226 .025 0.002 (0.000-0.461)
Age (years) 0.159 .030 1.172 (1.016-1.352)
Physical activity level -12.527 .048 0.000 (0.000-0.873)
Body mass index (kg/
m2) -0.492 .004 0.611 (0.438-0.853)

Diabetes mellitus (pres-
ence) -5.039 .003 0.006 (0.000-0.170)

Hypertension (presence) -2.768 .030 0.063 (0.005-0.768)

Note. Binary logistic analyses were used to estimate the odds ratio (OR) and 95% confidence 
interval (CI) of factors related to sarcopenia. Adjusted model for sex, age, body mass index, 
MNA malnutrition categories, energy intake, diabetes mellitus, hypertension, heart disease, 
depression, COPD and physical activity level. 

Discussion 
Deficiencies in both macronutrients and micronutrients can be considered as a 
risk factor for sarcopenia, because such deficiencies can accelerate age-depend-
ent changes in body composition, involving the loss of muscle mass, strength 
and function (Walrand et al., 2011; Volkert et al., 2018; Beaudart et al., 2019). We 
aimed to investigated nutritional factors that may be associated with the aeti-
ology of sarcopenia by comparing the habitual dietary intake of the sarcopen-
ic and nonsarcopenic groups of older adults. 

The findings show that older adults in the sarcopenic group were more 
likely at risk of malnutrition (42.3%) than those in the nonsarcopenic group 
(13.5%) and demonstrate a higher rate of co-morbidities such as diabetes mel-
litus and hypertension. According to the MNA, although none of the partici-
pants was malnourished, 20% were at risk of malnutrition. The proportion of 
older adults who are malnourished or at risk of malnutrition vary depending 
on the cohort in the study. We found that the proportion of participants at risk 
of malnutrition was as high as 42.5% in the nursing homes (Lardiés-Sánchez et 
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al., 2017), or 9% among community-dwelling older adults (ter Borg et al., 2016). 
Although we observed significant differences in the MNA malnutrition cate-
gory between the sarcopenic and nonsarcopenic group, as in other studies (ter 
Borg et al., 2016; Lardiés-Sánchez et al., 2017), it was not identified as a covari-
ate for some of the observed nutrient intake differences. 

The energy intake of the present population was 7.1-8.6MJ (1696.9 kcal - 
2055.4 kcal) including intake of carbohydrate 48-49 En%, protein 15-16 En%, 
and fat 33-35 En%. These results are in line with the intake data of older adults 
from systematic literature review (ter Borg et al., 2015), and other studies (van 
Rossum et al., 2011; ter Borg et al., 2016) that indicates suboptimal macronutri-
ent intakes among older adults. We did not observe significant differences in 
energy intake between the sarcopenic and nonsarcopenic group, similar to the 
results of Maastricht Sarcopenia Study (ter Borg et al., 2016). 

Even though the greater proportion of the sarcopenic participants meet 
the lower range of evidence-based recommendations for optimal dietary pro-
tein intake of 1.0 g/kg bw/d (Bauer et al., 2013), the inadequate nutrition pat-
tern of this group was reflected in the insufficient daily amount of seven nutri-
ents (n-3 fatty acid, vitamins D, K, C, thiamine, biotin and folic acid). Besides, 
the evidence shows that protein intake alone is not sufficient to preserve muscle 
quality but it is rather an interplay of group of nutrients that contribute to the 
prevention of sarcopenia (Verlaan et al., 2018). The literature suggests that ad-
equate intake of proteins (1.2 g/kg bw/d), n-3 fatty acids, and vitamin D, com-
bined with physical exercise, forms part of an integrated management of sarco-
penia (Boirie et al., 2014; Wu et al., 2020).

A significantly lower intake of thiamine, biotin, and folate (21%, 36%, and 
28%, respectively) was observed in our sarcopenic group compared to the non-
sarcopenic group. The literature review (ter Borg et al., 2015; ter Borg et al., 2016; 
Beaudart et al., 2019) identified six nutrients (thiamin, riboflavin, vitamin D, 
Ca, Mg and Se) of potential concern as a result of a high prevalence of micronu-
trient inadequacy in diets among older adults in Europe. Furthermore, a possi-
ble link between vitamins B and the aetiology of sarcopenia was proposed (ter 
Borg et al., 2016; Bulut et al., 2017; Aytekin, 2018). The mechanisms are mainly 
related to the reduced activity of vitamin B1 dependent enzymes in mitochon-
dria, and folate deficiency with hyperhomocysteinaemia. Deficiencies in these 
vitamins can include impairments in oxidative metabolism, and mitochondri-
al function, leading to inflammatory responses associated with increased pro-
duction of reactive oxygen species and excitotoxicity, which causes muscle pro-
tein degradation (ter Borg et al., 2016; Aytekin, 2018).

The comparison of vitamin D intake between the groups showed a signif-
icantly lower vitamin D intake in the sarcopenic group of 67%. Furthermore, 
none of the sarcopenic participants were supplemented with vitamin D. Sup-
portive evidence shows the clinical relevance of vitamin D supplementation in 
the treatment and prevention of sarcopenia (Cangussu et al., 2015; Verlaan et 
al., 2018).
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We observed a 45% lower n-3 fatty acids intake in the sarcopenic group 
compared to the nonsarcopenic group. The findings of our study show that a 
higher dietary intake of n-3 fatty acid in the nonsarcopenic group was associat-
ed with a significantly reduced risk of sarcopenia. The analyses considered pos-
sible covariates and indicated that the association between n-3 fatty acid and 
sarcopenia is partially explained by age, body mass index, presence of diabetes 
mellitus, hypertension, and physical activity level.

Various randomized controlled trials and cohort analysis shows a signif-
icant role of the dietary intake of n-3 fatty acids in preventing sarcopenia and 
muscle loss (Ganapathy and Nieves, 2020). Besides, it was shown that n-3 fat-
ty acid supplementation directly stimulates muscle protein synthesis in older 
adults and may be effective for muscle mass gain (Smith et al., 2011). Some pre-
vious studies have discovered that the prevalence of chronic disease is interre-
lated with systemic chronic low-grade inflammation, which contributes to the 
loss of muscle mass, strength and function through several cytokine signalling 
pathways (Kim et al., 2014; Dalle et al., 2017). It was suggested that nutrients 
like n-3 fatty acids might have the potential of preventing and reducing numer-
ous chronic conditions caused by inflammatory factors by decreasing the lev-
el of inflammatory cytokines, and prevent the loss of muscle mass, strength 
and function associated with age-related sarcopenia (Smith, 2016; Buoite et al., 
2018). 

Certain limitations must be taken into consideration. Based on the 
cross-sectional design of the study, no conclusion can be made on the cause-ef-
fect relationship between sarcopenia and nutrient factors. Therefore, research 
along with longitudinal design and controlled bias would be useful in provid-
ing further clarification on the effects of the differences in nutrient intake re-
garding the risk of sarcopenia.

Conclusions
Musculoskeletal health is important for the functionality and independence of 
older adults, and we showed that some nutrients as well as dietary patterns of-
fer protective effects against age-related declines in muscle mass and function.

The present results suggest that sarcopenic older adults have important 
dietary deficiencies in n-3 fatty acids, vitamin D, vitamin C and some vitamin 
B. The inadequate intake of these nutrients could be viewed as a risk factor for 
sarcopenia, although prospective studies are needed to confirm these findings.
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