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Introduction

Thanks to the general life standard growth and
health-care improvements and as a direct consequence
of lowering the natural increase the life expectancy has
been extended. People live longer, there is an increasing
number of people over 65 years of age [1]. According
to the Gerontological Health Statistics for Croatia, the
number of the elderly people in Croatia is increasingly
growing. The UN classification ranks the Republic of
Croatia as the country which belongs to group four
of the European countries with elderly population.
The percentage of the elderly in Croatia is 17.6% of
the total population, according to the Croatian Bureau
of Statistics. By the year 2050, the total percentage
is expected to grow and reach as far as 26.8% [1].
According to one of the most common factors, when
it comes to analyzing aging, the median age of the
population, the Croatian population is considered to be
exceedingly old. When compared with 27 EU states that
have been analyzed this way, the Republic of Croatia

Abstract

BACKGROUND: According to the Gerontological Health Statistics for Croatia, the number of elderly people in
Croatia is increasingly growing. The UN classification ranks the Republic of Croatia as the country which belongs to
group four of the European countries with elderly population.

AIM: The aim of this paper is to examine cognitive functioning and life quality of the elderly.

SUBJECTS AND METHODS: A total of 156 participants took part in the study. The cross-sectional study
was conducted from March 2016 to October 2016 in the Osjecko-baranjska County, Croatia. The World Health
Organization quality of life (QOL)-BREF scale was used to test the QOL; cognitive functioning was tested using mini-
mental state examination (MMSE) questionnaire.

RESULTS: A total of 156 subjects were tested during the study. The MMSE questionnaire for cognitive abilities
and dementia assessment: 83 (53%) participants scored 24 or more which indicates a normal result. The
participants whose results indicate the presence of disorders also have notably lower life quality in all domains.
The participants suffering only from a physical illness exhibit significantly lower values in the environmental
domain (Mann-Whitney U-test, p = 0.010) when compared to those suffering both from physical and mental
illness whose results show extremely low values in practically all the segments regarding the QOL. The values
of the cognitive functioning questionnaire are related to the life quality domains; the strongest connection relates
to mental health (Spearman’s rank correlation coefficient Rho = 0.493 p < 0.001) and the weakest connection
refers to social functioning.

CONCLUSION: After reaching a certain age, the elderly seems to exhibit the lowering in cognitive functioning which
consequently reflects on lowering of the life quality as well. The problems regarding the QOL occur as a direct
consequence of the gap between the possibilities of the elderly and the demands and conditions set by modern life.

is on the high eighth place with its median age being
41.5 years. Another reason for Croatia to be among
the European top countries is the high number of the
elderly population (65 years of age and over) despite
the fact that the elderly mortality and life expectancy
are lower if compared to the other EU states. By the
year 2020, the percentage of the elderly (over 65 years
of age) will have gone up over 20% and the predictions
are that by the year 2050 every third Croatian resident
might be over 65 years of age. What is certain, is that
the entire population is growing old along with its part
of the population that is already old. By the year 2020,
more than 5% of the population is going to be older
than 80 years of age. Moreover, by the year 2050
that percentage will have doubled making every tenth
Croatian resident older than 80 years of age [2].

The activity of a healthy older person never fully
stops; it just changes its form. Reaching certain age just
means that people should adapt to new activities after
retiring. It is a time for personal growth, challenges, and
development of new roles in one’s life.
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The aging of the body both indirectly and directly
influences human behavior and understanding. Directly
by disabling life functions, indirectly by influencing the
mental abilities. Especially strong indirect influence is
caused by the outer, appearance changing aging signs
(thin and grey hair, creases, missing teeth, age spots,
gain or loss of weight, hunchback posture), regardless
of the degree at which they really disturb the life
functions of individuals [3].

The life risks for the elderly are caused by the
discrepancy between their lowering psycho-physical
features and the ability to adapt to the demands set by
the environment. By interacting with the environment,
risks of various intensity appear which cause the elderly
significant problems for their life quality; most frequently
these are physical risks (rapid body transformations,
illnesses, poor diet, and unadapt environment), mental
risks (loneliness, feeling of being lost, alienation, and
loss of purpose of living), social risks (social alienation,
and unadapt environment), socio-economic risks,
socio-health, socio-cultural, socio-urban, and many
other different types of risks [4], [5].

The World Health Organization (WHO) defines
mental health as “a state of well-being in which every
individual realizes his or her own potential, can cope
with the normal stresses of life, can work productively
and fruitfully, and is able to make a contribution to her
or his community” [6].

The elderly are exposed to a continuous
threat of being alone; they interact less socially, have
weak health and are facing the gradual lowering and
disintegration of their cognitive functions. Precisely
these mental disorders are one of the most frequent
reasons of their retirement. The prevalence of dementia
and pre-dementia is high with the elderly population [7].
According to research, the elderly population sometimes
feels lonely and suffers from depression attacks [8].

After reaching a certain age, the elderly
seems to exhibit the lowering in cognitive functioning
which along with the aforementioned factors means
the lowering of the life quality in total [9]. The problems
regarding the life quality occur as a direct consequence
of the gap between the possibilities of the elderly and
the demands and conditions set by modern life [9]. The
WHO defines quality of life (QOL) as one’s perception
of their position in life in the context of the culture and
the value systems in which they live and in relation to
their goals, expectations, standards, and concerns [6].
The QOL of an individual depends on one’s ability to
compensate for any disadvantages one feels burdened
by and using the opportunities for one’s own advantage,
which in the end results by achieving balance between
one’s expectations and reality [10]. The quality of health
is estimated by the life expectancy, social possibilities
under the influence of ilinesses, illness treatments or
social welfare policies, and health protection. The aim
of this paper is to research cognitive functioning and life
quality of the elderly.

Subjects and Methods

Subjects

The research participants were elderly people
of 65 years of age or more who live in their own
households in the Osje¢ko-Baranjska County. Exclusion
criteria were elderly with present dementia. The
participants have been chosen by including every fifth
person from the family medicine charts. The research
was composed according to the principle of the cross-
sectional study. The data have been collected during the
period between March 2016 and October of 2016.

Methods

Data used for cognitive functioning and
QOL assessment have been obtained from the
questionnaires. The data referring to prescriptions and
use of psychofarmacs including the presence of various
somatic and mental illnesses have been obtained by
analyzing the participants’ medical documentation. The
data have been gathered using specially assembled
anonymous questionnaires for the purposes of this
research: For socio-demographic data, and for general
information about the participant (age, sex, residence,
family status, and education).

Mini-mental state examination (MMSE)
questionnaire [11] for quick cognitive abilities assessment
comprised out of 11 questions for evaluating time, space,
and person mental orientation, which is also used to test
the short-term memory, the ability of abstract thinking,
and understanding.

The final instrument used was the WHO-
QOL (WHO-QOL-BREF) scale [12]. WHOQOL-BREF
scale is used to assess the person’s perception in the
context of their own culture, their system of values and
personal goals, standards, and care. The measuring
instrument contains 24 elements divided into four
categories presenting different life domains (the domain
of physical and mental health, social relations, and the
environment).

All the gathered data were used only for the
purposes of this research and in no other way do they
disturbed the privacy or well-being of the participants.

Statistical data analysis

Categorical data are presented in the form
of absolute and relative frequencies. Numerical data
aare described by median and interquartile range.
Normal distribution of the numerical variables is to be
tested by Shapiro—Wilk Test. The differences of the
numerical variables between two independent groups
are tested by Mann—-Whitney U-test. The correlation
between the variables is determined by the Spearman’s
rank correlation coefficient (Rho). All the p values are
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two-tailed. The level of significance is set on p = 0.05.
Statistical program MedCalc (version 16.2.0, MedCalc
Software bvba, Ostend Belgium) is used for the
purposes of the statistical analysis.

Ethical consideration

The study was approved by the Institutional
Ethics Committee of the Faculty of Medicine, Josip
Juraj Strossmayer University of Osijek, and permission
to access participants’ medical documentation was
obtained from ethics committees from Health Centre
Osijek and Health Centre Bakovo and participants
themselves. The researchers previously contacted all
participants included in the study and were thoroughly
informed and their written consent was obtained before
inclusion in the study. To ensure anonymity, all of the
participants were marked by number that could not be
traced back to their identity. Participation in the study
was entirely voluntary. The research was performed
in accordance with ethical standards laid down in the
1964 Declaration of Helsinki and the code of ethics for
nurses of Croatia.

Results

A total of 156 participants whose average age
is 75 participated in the research (standard deviation
7 years), the span being between 65 and 93 years of
age. There were 112 female (72%) participants. Most
of them live in the city 74 (47%), and 72 participants
(46%) are married. Most of the participants have
finished their secondary education. Thirty-seven
(24%) participants suffer only from a physical illness,
117 (75%) participants suffer both from physical and
mental illnesses. The most common physical illnesses
103 (66%) participants suffer from are heart and blood
vessel ilinesses, whereas 37 (24%) participants suffer
from a depressive disorder (Table 1).

Sixty-two (39%) participants permanently use
psychofarmacs, 48 (31%) participants use anxiolytics;
and 43 (28%) have been using them for a period
longer than 5 years. Thirty-sis (23%) participants avoid,
whereas 67 (43%) regularly go to doctor examinations.
Family physicians prescribe psychofarmacs for
128 (82%) participants and only 28 (18%) receive their
medication from a specialist doctor — a psychiatrist.

The QOL was assessed by using WHOQOL-
BREF scale. Fifty-seven (37%) participants consider
their QOL to be good, 44 (28%) participants are
displeased by it, and 12 (8%) very displeased (Table 2).

Forty-seven (30%) participants have enough
energy for everyday activities. To function properly
on daily basis 9 (6%) participants need medical

Table 1: Basic characteristics of the participants

Variable n (%) participants
Gender
Male 44 (28)
Female 112 (72)
Place of residence
City 74 (47)
Suburban settlement 19 (12)
Village 63 (41)
Family status
Married 72 (46)
Widow 70 (45)
Divorced 9 (6)
Single 5(3)
Level of education
Non-finished elementary school education 28 (18)
Elementary school education 53 (34)
Secondary education 61 (39)
College education 10 (6)

University degree 4(3)
Physical illness

Cardiovascular diseases 103 (66)
Rheumatic diseases 101 (65)
Endocrinological diseases 26 (17)
Lung diseases and allergies 24 (15)
Digestive diseases 32 (21)
Kidney diseases 27 (17)
Skin diseases 18 (12)
Cancers 15 (7)
Other diseases 49 (31)
Mental illness

Depressive disorders 37 (24)
Anxiety disorders 58 (37)
Psychotic disorders 12 (8)
Insomnia 58 (37)
Psycho-organic syndrome (dementia) 12 (8)
Alcoholism 10 (6)

treatment. Fifty-seven (37%) participants claim to
be satisfied with their sleep; 47 (30%) say that they
are generally satisfied with their working abilities;
and 56 (36%) say that they generally feel their lives
are purposeful. Most of them, 59 (38%) participants,
are able to fully concentrate. Thirty-eight (24%)
participants are either very dissatisfied or dissatisfied
with themselves.

Table 2: Self-assessment of the quality of life and health

Self-assessment
of the quality of  Very Bad

n (%) participants
Neither bad  Good Very

In total

life and health bad nor good good
How would you 7 (4) 22 (14) 55 (35) 57 (37) 15(10) 156
rate your quality (100)
of life?
Very Displeased  Neither Satisfied  Very In total
displeased satisfied nor satisfied
dissatisfied
How satisfied 12 (8) 44 (28) 48°(31) 47 (30) 5(3) 156
are you with your (100)

health?

Seventy-nine (51%) participants claim to frequently
and very frequently feel sadness, despair, anxiety, or
depression. Seventy-six (49%) participants say that
their personal relations are on a satisfactory level.
Furthermore, 104 (67%) participants claim to have
access to all the information essential for their everyday
life. Ninety-five (61%) are satisfied with the health
services availability.

The highest mark was in the environment
domain, median 64.3 (interquartile range from 53.6
to 75) in the range from 14.3 to 92.9 (Table 3).

Table 3: Medians of the quality of life domain

Domain

Physical health
Mental health
Social functioning
Environment

Median (interquartile range) Minimum-Maximum
57.1 (46.4-64.3) 28.6-85.7

54.2 (41.7-62.5) 16.7-87.5

50 (41.7-66.7) 0-91.7

64.3 (53.6-75) 14.3-92.9
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The MMSE questionnaire, median 24
(interquartile range 16-28) with the range from 4 to
30 was used as an instrument for quick cognitive
functioning assessment and dementia diagnostics.
According to the division where the result 24 and
over represents the normal test results, our research
has shown that 83 (53%) participants have normal,
whereas 73 (47%) participants’ test results indicate the
presence of a particular disorder. The life quality of the
participants whose test results indicate the presence of
a particular disorder is notably lower in all the measured
domains (Table 4).

Table 4: Central values of the quality of life domains according
to the MMSE test results

Domain Median (interquartile range) according to the p value*
MMSE test results
Normal test Test results indicating a
results (n=83) disorder (n=73)
Physical health 53.6 (78.6-60.7) 39.3 (85.7-46.4) <0.001
Mental health 54.2 (87.5-62.5) 37.5(75-45.8) <0.001
Social functioning 50 (83.3-58.3) 33.3 (91.7-50) <0.001
Environment 60.7 (92.9-71.4) 46.4 (92.9-57.1) <0.001

*Mann-Whitney U-test. MMSE: Mini-mental state examination.

The participants suffering only from a
physical illness exhibit significantly lower values in
the environmental domain (Mann-Whitney U-test,
p = 0.010) when compared to those suffering both
from physical and mental illness whose results show
extremely low values in practically all the segments
regarding the life quality (Table 5).

Table 5: Central values of the quality of life domain according
to the MMSE test results of the participants suffering from
specific illnesses

Domain Median (interquartile range) according to the
MMSE test results

Normal test results

p value*

Test results indicating a
disorder

Suffering only from a physical illness (n=26 normal MMSE and n=11 MMSE indicating a
disorder)

Physical health 59.8 (75-64.3) 46.4 (67.9-60.7) 0.103
Mental health 54.2 (79.2-66.7) 37.5 (75-54.2) 0.065
Social functioning 50 (83.3-66.7) 50 (83.3-58.3) 0.398
Environment 64.3 (92.9-71.4) 50 (75-64.3) 0.010

Suffering only from a mental iliness (n=2)
Physical health 45.5 (64.3-62.5)
Mental health 34.4 (70.8-58.3)

Social functioning 37.5 (66.7-58.3) - -
Environment 53.6 (75-73.2) - -
Suffering both from physical and mental ilinesses (n=55 normal MMSE i n=62 MMSE

indicating a disorder)

Physical health 53.6 (78.6-57.1) 39.3 (85.7-46.4) <0.001
Mental health 50 (87.5-62.5) 37.5 (75-45.8) <0.001
Social functioning 41.7 (83.3-58.3) 33.3 (91.7-41.7) 0.001

Environment 60.7 (92.9-71.4) 46.4 (92.9-55.4) <0.001

*Mann-Whitney U-test. MMSE: Mini-mental state examination.

The values of the cognitive functioning
questionnaire are related to the life quality domains;
the strongest connection relates to mental health
(Spearman’s Rank Correlation Coefficient Rho = 0.493
p < 0.001) and the weakest connection refers to social
functioning (Table 6).

Table 6: The connection between the MMSE test results and
the quality of life domains

Domain Spearman’s correlation coefficient (Rho) p value
Cognitive abilities (MMSE)

Physical health 0.430 <0.001

Mental health 0.493 <0.001

Social functioning 0.322 <0.001

Environment 0.470 <0.001

MMSE: Mini-mental state examination.

Discussion

This research was conducted with the purpose
of establishing the connection between the cognitive
functioning and the QOL of the elderly. During the past
decades, demographic aging is present worldwide.
Between the year 1950 and 2010, the average life
expectancy increased from 46 years of age to 68, and
by the end of this year it will have risen to 81 years
of age. Nowadays worldwide, there are almost 700
million people older than 60, and it is estimated that this
number will have risen to 2 billion by the year 2050 [13].

This research shows that the average age
of the participants is 75 and that most of them have
suffered from both a particular physical and mental
illness. Due to the specific features of aging, such as
loss of autonomy, inability to satisfy one’s biological and
social needs, lowering of one’s physical, and mental
capacities there is a higher risk of a person being
affected by various illnesses including the development
of mental disorders in the elderly population [14], [15].

More than a half of the participants in this
research suffer from anxiety disorders and insomnia,
while most of them also claim to suffer from depressive
disorders. Old age-related anxiety has its specificities
such as fear from falling, which is more typical for old
age [16], even though it generally is not that different
from younger age-related anxiety [17]. The anxiety is,
moreover, connected with memory loss from which it
cannot be separated, making its presence a strong
predicament of future cognitive failure. Memory loss is
considered to be the initial problem on which anxiety is
based [18].

According to the Berlin Aging Study, the anxiety
prevalence is 4.5% affecting people over 70 years of
age, divided in a younger (70-84 years) and an older
(85-103) group. The prevalence was 4.3% in the
younger and 2.3% in the older group. The data regarding
comorbidity prevalence between depression and anxiety
of the elderly vary between 2% and 9.5% [17]. In cases
like this the functional status and the QOL are seriously
damaged, and the feeling of loneliness is frequently
present [16], [19]. Anxiety is most usually regarded as
a factor predicting the onset of depression [20] while
it can also be a part of phenomenology of depression
at an older age without having any negative effects on
functional status and mortality.

The QOL was for the purposes of this research
tested by applying the WHO questionnaire WHOQOL-
BREF. The participants are tested in four domains
regarding the QOL (physical and mental health, social
relations, and environment). The participants hereby
also assess the level of their satisfaction with life as a
whole. More than half of the participants of this research
claim to be dissatisfied or very dissatisfied with their
QOL. Research also shows that mental and physical
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health of the elderly is strongly connected with general
concept of oneself which consequently leads to greater
satisfaction with the QOL [21].

Various psychological and social factors are
reflected in the quality of ageing. The aging process
influences innate personality traits, habits developed
during one’s lifetime as well as one’s health self-
assessment which directly reflects on the QOL. The
individual assessment of QOL is connected with
person’s physical health, mental condition, self-
sufficiency, social relations, and religious beliefs [17].

For the purposes of this research, WHOQOL
questionnaires were used on participants mostly
suffering from both physical and mental illnesses. One
of the research parts was intended for patients suffering
from diabetes whose therapy was recently changed from
oral to insulin treatments. The QOL of the participants
taking insulin is a bit lower than those of the patients
who continue their treatments orally [22]. WHOQOL-
BREF questionnaires were used to test patients with
various gastroenterological illnesses and the results
have shown that their QOL is not at all disturbed by
the illness itself, but by psychological factors [23]. This
only proves that depression and anxiety truly are one
of the factors that lead to the lowering of the QOL. It
is easier for people to cope with these problems when
they have a supportive environment which makes it
easier for them to maintain their subjective perception
of the QOL [24].

Perception of health is a very important part of
the QOL and is regarded as a valuable indicator of the
population’s health condition, is, however, not the only
factor regarding a person’s QOL. This fact is supported
by the findings of the research conducted so far in the
Republic of Croatia [25].

The QOL at an old age, even though connected
with health, does not necessarily have to depend on
it [26]. Family and social connections are important for
maintaining the QOL [27], which makes individuals with
less social connections more susceptible to numerous
health and social problems [28]. Moreover, the studies
also emphasize the importance of social connections
from a point of view of mental health protection [29], [30],
marginalization prevention as well as insuring of social
support [30].

The MMSE questionnaire was used as an
instrument for quick assessment of cognitive abilities
and dementia diagnostics. According to the results
interpretation scale, 24 and over indicate a normal test
result, which means that 83 (53%) participants of this
research have a normal test result, whereas test results
of 73 (47%) participants indicate the presence of a
particular disorder. The QOL, of the participants whose
test results indicate the presence of a particular disorder,
is significantly lower in all the measured domains.

Lately, more and more research is conducted
with the purpose of investigating positive features of

mental health and their connection with the protective
factors. The level of satisfaction with life is one of the
most frequent measures of mental health. It is defined
as cognitive evaluation of the component of the
subjective feeling of welfare. This cognitive component
is different from the emotional component, even though
both are very frequently connected [31]. Furthermore,
many findings show that emotions of pleasant hedonic
tone, slightly, but consistently, increase as the person is
getting older. At the same time, there is a decrease of
the emotions of unpleasant hedonic tone that reach their
maximum in early adulthood with a lowering tendency
until the person reaches the age of 60 after which they
do not change their levels anymore [32].

The values obtained by cognitive functioning
questionnaire are closely connected with the QOL
domains, the strongest connection being the one
regarding mental health, and the weakest the one
connected to social functioning.

Disturbed mental health is something people
are afraid and ashamed of, they deny it and refuse
to accept it and by doing so they sadly negatively
influence the QOL of their social environment,
most intensely their own and those closest to them.
Healthy aging a syntagma, which sadly does not
relate to most of the processes in the human body,
consequently including mental health. It is, however,
of great importance to mention that social support and
quality family interactions can have a positive effect
on the dignity of the elderly and at the same time act
as a protective factor when it comes to mental health
care [33].

The team of family medicine has a very
important role when it comes to recognizing the acute,
as well as chronic non-infectious illnesses. The mental
health of the elderly can be improved by a variety of the
preventive activities and healthy ageing process [34].
Promoting healthy lifestyle, which is to be started at an
earlier age, improving physical and mental activities,
avoiding smoking, moderately consuming alcoholic
beverages, as well as early discovering and treatment
of chronic non-infectious illnesses can contribute to
better mental health. As far as health and mortality at
the old age are concerned, researches have shown
that relatively stable personality traits, social support,
and positive health care are strongly connected with
positive long-term health outcomes [35].

Both European and Croatian Gerontological
findings have confirmed that one cannot neglect the
codependence of an elderly person and their health
preservation regarding the community one lives and is
productive in. Functionally, capable older persons are
extremely productive community members [36]. They
can be used to share and transfer their knowledge, skills,
and work experience onto the younger, but also older
generations Old age is a time when life is characterized
by new spiritual dimensions and advantages that did not
exist in one’s youth. Active healthy aging also includes
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one’s ability to adjust to new circumstances, knowledge
and constant learning and discovering of the advantages
of the aging process and old age itself [36].

Conclusion

Sudden demographic changes and trends that
follow modernization lead to many problems regarding
care and welfare of the elderly. Having this in mind, the
experts concerned with mental health are to have a
prominent role when it comes to improving healthy aging
and the QOL. What is more, their importance is to be
even greater due to the fact that, even though, specific
biological changes are unavoidable in the ageing
process, it is beyond questioning that the person’s
ability to mentally adapt to the imposed changes are
finally of greatest relevance when determining the QOL
of the elderly.

Based on the research findings, it is to be
concluded that the QOL of the elderly has been
significantly lowered and that their life satisfaction
level is very low. In Croatia, it is necessary that the
family and general medicine physicians, as well as
other experts having to do with the health protection
of the elderly, be constantly educated in the field of
gerontology and geriatrics, more specifically in the
field of preventive measures, pharmacotherapy, and
palliative geriatric care. Furthermore, it is important to
promote intergenerational family relations and social
connections in Croatia to maintain the QOL of the
elderly.
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