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Abstract
Background: It is known that cognitive functions can be disrupted with advancing age but the studies that are
conducted reveal that various pathological processes such as chronic diseases.
Objective: To examine the influence of chronic disease on cognitive functions of patients.
Methodology: The cross-sectional design was used. The research was carried out in the polyclinic of university
hospital with 243 patients. Data were collected through face-to-face interviews with the scale of Montreal
Cognitive Assessment (MoCA).
Results: As per the research outcomes, MoCA scale score average was determined as 23.93 ± 2.97. As per the
statistical analysis being made, statistically meaningful difference was found between cognitive levels of
participants as per their situations relating with age, education status, children status, chronic diseases, and
continuous usage of medicines It has been found that cognitive functions of individuals with chronic disease are
worse.
Conclusion: It is recommended that cognitive function assessments should be made in different chronic
diseases due to the impairment of cognitive function of chronic diseases.
Keywords: Cognitive function, chronic disease, montreal cognitive assessment scale (MoCA)

Introduction
Cognition includes advanced mental processes
such as attention, perception, memory, language
development, reading and writing, problem
solving, remembering, thinking, intellect, and
creativity. Cognitive development is a
development area which includes stages of
obtaining, using, storing, interpreting and
rearranging, and evaluating the information
which enable interaction with the environment
and for the environment to be understood starting
from the time of birth. With the help of these
functions, a person gets aware of his situation,
needs, targets, and actions that are required for
these targets and he can continue with his life in
an appropriate way (Gulum & Dag, 2012). It is
known that cognitive functions can be disrupted
with advancing age but the studies that are
conducted reveal that various pathological
processes such as smoking, lack of nutrition,
Parkinson, diabetics, multiple sclerosis, and
www.internationaljournalofcaringsciences.org

paralysis can also influence cognitive functions
(Alagiakrishman, Zhao, Mereu, Senior &
Senthilselvan, 2013; Anstey, Sanden, Salim &
O’Kearney, 2007; Freitas, Simoes, Alves &
Santana, 2011; Gulec, et al., 2017; Moreas, et al.,
2010; Ozdilek & Kenangil, 2014; Sweet et al.,
2011).
As a result it is known that chronic diseases have
negative
impact
on
cognitive
functions.Evaluation of cognitive situation and
early detection of changes bear significant
importance for reducing dependency levels of
individuals having chronic diseases, for taking
necessary measures, and for improving life
quality (Lam, et al., 2013; Nasreddine et al.,
2005). The purpose of this study is to determine
cognitive functions of individuals having or not
having chronic diseases, to define the problems
early and to direct for treatment, to make
contribution to literature by evaluating memory
health of individuals, and to form basis for
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randomized controlled experimental works that
will be planned in this area in the future.
Methodology
The cross-sectional and descriptive design was
used. The research was carried out in the
polyclinic of a university hospital between
January 2017 and March 2018. Convenience
sampling methods were used. Twenty five
patients refused to participate (10.2%). The study
sample consisted of 243 patients. The inclusion
criteria for patients were a person who
voluntarily accepted participation in the research,
was literate in Turkish, had no hearing or
speaking impairment, was 18 years and older.
Factors that disqualified patients from sampling
were their diagnosis with any psychiatric and
neurological disease, brain surgery and alcoholdrug addiction.
Instruments
Demographic characteristics: This form is
comprised of nine questions regarding patients'
sociodemographic characteristics: age, sex,
marital status, educational status, income status,
having children, smoking, have chronic illness
and use drugs continuously.
Montreal Cognitive Assessment (MoCA): The
MoCA is a screening instrument and assesses
eight different cognitive domains that include
attention and concentration, executive function,
memory, language, visual/ constructional skills,
conceptual
thinking,
calculations,
and
orientation. Although all sections are brief, each
contains items selected from longer psychometric
instruments. The maximum possible score is 30
points. Montreal Cognitive Assessment (MoCA)
was developed by Nasreddine et al. (2005) The
adaptation, reliability and validity studies of the
scale in Turkey were already available (Selekler,
Cangöz & Uluç, 2010). Using a cut-off score of
21 of 30. Internal consistency using Cronbach’s
was .66. In this study, the reliability coefficient
of the scale was determined as 0.68.
Statistical Analysis: Analysis was conducted
using descriptive statistics tests using the
Statistical Package for the Social Services SPSS
22.0 (SPSS Inc., Chicago, IL). Descriptive
statistics were used to determine patients’
characteristics. A test of hypothesis with p value
of < 0.05 was considered significant.
Ethical Considerations:
This study was
approved by the Institutional Review Board of
www.internationaljournalofcaringsciences.org
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the University (IRB approval number: GO
2016/29). Institutional permissions were obtained
in order to carry out the study. The objective of
the research was explained to the participants and
written permission was received from those
agreeing to participate in the research. Data was
collected through face-to-face interviews to help
increase the accuracy of the collected
information.
Results
It was found out that 54.9% of participants who
are taken within the scope of research were
women, 39,1% of them were university
graduates, 63.6 of them were married, income of
50,6% of them was less than their expenses,
58.9% of them had children, 58.1% of them did
not have chronic diseases, 59.7% of them did not
use medicines continuously, and that 63.1% of
them did not smoke.
As per the research outcomes, MoCA scale score
average was determined as 23.93 ± 2.97. Visual
evaluation sub-dimension score average was
found to be 4.18 ± 0.81; naming sub-dimension
was found as 2.69 ± 0.47; attention subdimension was found as 4.70 ± 1.31; language
sub-dimension was found as 2.43 ± 0.58; abstract
thinking sub-dimension was found as 1.56 ±
0.60; delayed memory sub-dimension was found
as 2.81 ± 1.32; orientation sub-dimension was
found as 5.47 ± 0.67. (Table 1). As per the
statistical analysis being made, statistically
meaningful difference was found between
cognitive levels of participants as per their
situations relating with age, education status,
children status, chronic diseases, and continuous
usage of medicines (p < 0.05). Furthermore, no
differences were found between the groups
according to gender, income status and smoking
situation of participants (p > 0.05). (Table
2).When sub-dimensions of cognitive level are
investigated as per existence of chronic diseases,
it was found out that score averages of
individuals not having chronic diseases were
higher in the areas of naming, attention and
orientation and that there were no differences
between the groups (p < 0.05). Besides, no
meaningful differences were found between
groups in the sub-dimensions of language,
abstract thinking and delayed memory being
among the sub-dimensions of cognitive function
(p > 0.05). (Table 3).
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Table 1. Scores of montreal cognitive assessment (MoCA) scale

x

Min-Max
Executive Functions
Visuoconstructional Skills
Attention And Concentration
Language
Conceptual Thinking
Memory
Orientation
MoCA Total Scale

± SD
4.18 + 0.81
2.69 + 0.47
4.70 + 1.31
2.43 +0.58
1.56 + 0.60
2.81 + 1.32
5.47 + 0.67
23.93 +2.97

0-5
1-4
1-6
1-3
0-3
0-5
3-6
13-30

Table 2. Comparison of the montreal cognitive assessment scale point averages according to individual
characteristics and clinical characteristics of patients
MoCA
n

%

x

± SD

Statistical Analysis

Age
18-29
30-44
45-59
60 and above

71
97
69
16

28.1
38.3
27.3
6.3

25.49 ± 2.44
24.28 ± 2.51
22.75 ± 2.79
19.93 ± 3.10

Gender
Female
Male

139
114

54.9
45.1

23.92 ± 3.23
23.93 ± 2.64

Educational level
Primary
Secondary
High School
University

33
56
65
99

13.0
22.1
25.7
39.1

20.93 ± 3.42
23.75 ± 2.25
23.96 ± 2.69
25.01 ± 2.67

F= 18.780
P=0.000

Marital status
Married
Single

161
92

63.6
36.4

23.05 ± 2.95
25.46 ± 2.33

t= -7.15
p= 0.000

Economic status
Income < expense
Income = expense
Income > expense

128
87
38

50.6
34.4
15.0

23.99 ± 2.77
23.60 ± 3.41
24.47± 2.51

F= 1.167
P= 0.313

Children
Have
Have not

149
104

58.9
41.1

23.02 ± 2.98
25.24 ± 0.23

t = - 6.260
p= 0.000

Chronic disease
Have
Have not

106
147

41.9
58.1

Continuous Drug Use Status
Yes
No

102
151

40.3
59.7

Smoking
Have
Have not

96
156

37.9
63.1
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22.98 ±
24.61 ±

2.78
2.93

22.94 ± 2.76
24.60 ± 2.94
24.36 ± 2.54
23.67 ± 3.20

F= 26.200
P=0.000

t=0.29
p=0.977

t = - 4.51
p= 0.000
t= -4.57
P= 0.00
t = 1.81
p= 0.62
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Table 3. Comparing patients’ montreal cognitive assessment mean score based on chronic disease

M1

Executive Functions

Chronic disease

Chronic disease

Have

Have not

(n=106)

(n=147)

M ± SD

M ± SD

3.89 ± 0.83

4.39 ± 0.76

Statistical Analysis

t= -4.914
p=.000*

M2

Visuoconstructional Skills

2.59 ± 0.53

2.77 ± 0.41

t= -3.033
p=.003*

M3

Attention And Concentration

4.40 ± 1.00

4.92 ± 1.17

t=-3.694
p=.000*

M4

Language

2.36 ± 0.62

2.48 ± 0.55

t= -1.640
p=.102

M5

Conceptual Thinking

1.50 ± 0.62

1.61 ± 0.59

t= -1.337
p=.182

M6

Memory

2.78 ± 1.12

2.82 ± 1.45

t=-.277
p=.782

M7

Orientation

5.37 ± 0.70

5.55 ± 0.64

t= -2.029
p=.044

Total Scale

22.98 ± 2.78

24.61 ± 2.93

t= -4.475
p=.000*

*p<0.05

Discussion
Cognitive functions are important for individuals
to continue with their lives in an effective way,
whether they are healthy or are diseased. The
studies being conducted have revealed that
cognitive functions are negatively influenced in
the situation of various chronic diseases. In this
respect, number of researches in which cognitive
functions in Turkish community are investigated
are limited. Aksoy et al (2013) have compared
cognitive functions of diseases being diagnosed
with multiple sclerosis and cognitive functions of
healthy individuals and they have determined
that cognitive functions of individuals having
chronic diseases were worse when compared
with those of health individuals. In our research
it was found out that cognitive functions of
individuals having chronic diseases were worse
than those not having them. According to the
study that are conducted, it is seen that chronic
diseases have negative impact on cognitive
www.internationaljournalofcaringsciences.org

functions (Yanardag, et al., 2018). In a research
that was conducted on old individuals, cognitive
level of individuals having chronic diseases and
especially hypertension was found to be lower
than that of others (Yanardag, Tarsuslu Şimşek
& Çamursoy, 2018). In the study conducted by
Ak, et al. (2015) in which cognitive function
level of individuals having chronic kidney
deficiency and that of health individuals were
compared, it was found out that ratio of cognitive
disfunction ratio in patients having chronic
kidney deficiency (24.6%) was much higher
when compared with healthy cases. In the study
conducted by Ulaslı et al. (2013) determined that
cognitive functions of group having chronic
diseases were lower than those of the group not
having chronic diseases and that there was
meaningful difference between the groups (p<
0.001). In our study it was found out that
cognitive levels of individuals having chronic
diseases were lower than those not having them.
When sub-dimensions of cognitive levels were
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investigated, it was found out that score averages
of individuals not having chronic diseases were
higher in the areas of naming, attention and
orientation. It is considered that chronic diseases
had more impact on these areas with respect to
the evaluation of cognitive functions. In that
respect our outcome supports the literature
information.
According to our research a meaningful
difference was found between the age groups
with respect to cognitive functions and it was
determined that as the ages increased, score
averages got reduced and that cognitive functions
were diminished. Age is the most important risk
factor for cognitive worsening (Yanardag, et al.,
2018; Freitas, et al., 2012). In a study being
conducted it was determined that cognitive
functions of elderly people staying at eventide
homes were disrupted with their advancing ages
and that age group with lowest scale score was
between 75-94 (Esenegen et al., 2000). In
another study it was observed that cognitive
function values of individuals in the age interval
of 75–88 were lower than those of individuals
under the age of 75 (Onat, 2013). In another
study being conducted, while MoCA scale score
average was found as 12 for individuals with
ages over 60, it was found to be 10 for
individuals with ages over 80 (Yanardag, et al.,
2018). In our study reduction of score with the
increasing of age reveal that cognitive functions
are getting worse and in that respect it supports
the literature.
According to the outcome of our research, no
differences were determined in cognitive
functions with respect to gender types. Effect of
gender on cognitive functions should be
discussed. When literature is investigated, there
are researches revealing that cognitive functions
of women are better and on the other hand, there
are researches revealing that cognitive functions
of men are better (Freitas, Simones, Alves &
Santana, 2012; Cetin, Kara & Kitis, 2014). In
certain studies being conducted it was found out
that gender did not influence cognitive functions
(Onat, 2013). It is considered that gender is not a
determining factor on cognitive functions for
Turkish community.
As a result of our research it was found out that
as education level increased, cognitive functions
were increased. Education status is defined as an
important scale for determining cognitive
www.internationaljournalofcaringsciences.org
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functions (Moreas, et al., 2010; Freitas, et al.,
2012; Demir Akca, et al., 2014). In the study
being conducted it was found out that as
education level decreased, cognitive functions
were reduced (Aksoy, et al., 2013). According to
the outcome of our research, as education level
increased, it was found out that the score
increased. Increase in education level enable for
cognitive functions to be continuously used with
respect to improving oneself and learning new
things. It is considered that as individuals having
high education levels used their cognitive
functions more effectively and for a long time,
the scores increased.
In our study it was found out that cognitive
functions of single individuals were higher. In
the studies being conducted it was determined
that there was difference between elderly people
with respect to their marital status. It was found
out that cognitive functions of married group
were better. It is considered that being married
enabled for more socialization and continuity of
communication in elderly people (Moreas, et al.,
2010; Demir Akca, et al., 2014). However as age
average is lower in our study, it is thought that
social activities, interactions and contacts of
single individuals are more dense and that their
cognitive functions are better in return. For this
reason it is considered that the difference was
found to be meaningful. Another reason of
occurrence of the difference could be the
difference between married and single individual
samples. It is thought that as number of group
individuals are not similar, differences could
arise.
Outcome of our research reveal that there is no
difference between the groups as ger income
levels. When literature is investigated, there are
studies in which a relationship was found
between socioeconomic status and cognitive
situation. It was determined that one of the
reasons of this relationship is that those having
high socioeconomic levels can reach health care
much easier (Moreas, et al., 2010;. Yanardag, et
al., 2018). Outcome of our research does not
comply with literature information. It is thought
that in our research there are other factors
influencing cognitive situation of participants.
Another reason why there are no differences
between groups could be that there is no
homogeneous distribution and that sample
numbers of groups are different. The fact that
income status of 50.6% of individuals
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participating in our study is equal to their
expenses status, creates difference between the
groups.

cognitive functions of individuals having chronic
diseases, and using MoCA scale in these
observations.

As a result of our study it was determined that
cognitive functions of individuals who are
continuously using medicines were lower than
those of individuals not using them. Usage of
medicines can cause undesired effects such as
toxic impacts in the body or increase in free
oxygen radicals, besides treating the disease. As
a result of these effects, there can be a reduction
in cognitive functions. Medicines that are used
can have negative effects on cognitive functions
(Yanardag, et al., 2018). In a study was
determined that number of medicines which the
patients used continuously did not create any
differences with respect to cognitive functions
(Demir Akca et al., 2014). In our study number
of medicines being used was not questioned and
only continuous usage of medicines was
questioned. In that respect it is thought that
individuals having chronic diseases will use
medicines continuously and that this will have
negative influence on cognitive functions.
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As a result of our study it is seen that cognitive
function situation of individuals who are
smoking is lower than that of those who are not
smoking. Smoking can cause reduction in
cognitive functions. Nicotine which is present in
the cigarettes has negative impact on various
neurotransmitter systems. As relating with this,
various cognitive areas such as sensual, motor,
attention, executive function, learning, and
memory are being negatively influenced (Anstey,
Sanden, Salim & O’Kearney, 2007; Gulec, et al.,
2017; Ott, et al., 2004). In a cohort study with
multi-centers, they have found out cognitive
functions of individuals being subject to higher
number of cigarette packages per year were
lower (Ott, et al., 2004). In a meta-analysis
which they conducted, Anstey et al. (2007) have
stated that in individuals who were smoking
dementia and cognitive deterioration risk were
increased. In that respect the outcome of our
study supports the literature.
Conclusion
In individuals having chronic diseases, cognitive
function disorder is an important risk factor. In a
group with a specific chronic disease, it is
recommended for cognitive functions to be
evaluated and for measures to be taken as being
specific for the disease, regularly monitoring the
www.internationaljournalofcaringsciences.org
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