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SUMMARY

Introduction/Objective Mild cognitive impairment (MCI) is a state of progressive cognitive decline,
rarely recognized by general practitioners (GPs), which is a reason of late treatment and fast progression
towards more serious conditions. The main obstacles for the timely treatment of MCl are lack of diagnos-
tic protocols and clinical guidelines as well as lack of knowledge and disbelief in the pharmacological
therapeutic possibilities.

The aim of this investigation was to assess level of recognition of MCl symptoms by GPs, and to estimate
their perception of distinct risk factors significance for MCl development.

Methods Participants of the “Days of General Medicine” Conference (Serbia, March 2018), n = 340, com-
pleted 12 items questionnaire about recognition and treatment of the MCI patients. We have used de-
scriptive statistics, x>, Mann-Whitney U tests, binary logistic regression analysis for results presentation,
sub-groups comparison, to assess predictors of drug therapy selection, respectively.

Results Study showed GPs recognize diabetes as most important factor for MCl, then hypercholesterol-
emia, smoking and sedentary behavior, while hypertension and obesity are perceived as less important.
Those GPs who estimated diabetes and hypercholesterolemia as more important for all patients are
significantly more prone to prescribe symptomatic therapy (pentoxifylline and vinpocetine), p < 0.05
according to )’ test. Logistic regression analysis regarding therapy predictions showed that years of GP
experience is the most important predictor of drug therapy selection (p < 0.01).

Conclusion Results of this investigation pointed a need for MCl education for young physicians, in order
to improve diagnosis and treatment of these patients.
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INTRODUCTION

Mild cognitive impairment (MCI) is defined
as mental decline which is not severe enough
to cause dependence in daily functioning [1].
The main obstacle in MCI defining and, thus,
diagnosis is its similarity with dementia and
also lack of appropriate and sufficiently sen-
sitive diagnostic (psychometric) tests. MCI is
frequently evolved as secondary consequence
of several diseases such as neurologic, neuro-
degenerative, psychiatric or vascular, but also
could be a manifestation of Alzheimer disease
[2]. Regarding subtypization of this disease
there are two main types: amnestic (the basic
problem is related to memory loss) and non-
amnestic where the focus is on other cognitive
problems such as visuo-spatial skills, language
and/or executive functions [3]. Of particular
interests are reversible MCls caused by meta-
bolic, vascular, systemic or psychiatric condi-
tions which could be controlled and cured;
along with that, the MCI also has a chance to be
alleviated [4]. According to some definitions,
MCI is patients’ mental status placed between
normal aging and dementia [5]. Because of
that, it is of crucial importance to enable pri-
mary care physicians more information about

signs, symptoms and clinical tools for its rec-
ognition and diagnostics. Moreover, if we are
aware that Alzheimer’s or non-Alzheimer’s de-
mentia will develop in 10-15% of patients 12
months after the MCI diagnosis [6], we should
make every effort to broaden the window of
possible disease postponement or even eradi-
cation. Neurobehavioral MCI estimation relies
on several tests: mini mental state examination,
clock-drawing test and frontal function tests
[7]. Modern clinical practice recommended
several biomarkers as a part of regular diag-
nostic procedure, but also imaging techniques
[4]. Selection of neuropsychological tests for
MCI diagnosis is challenging, because simple
tests are lacking sensitivity and overly compli-
cated tests could not resolve disease develop-
ment. MCI diagnosis obviously depends upon
primary healthcare practitioners’ judgment;
therefore, it is important to prepare powerful
tools and assure MCI awareness for those phy-
sicians dealing with susceptible population in
everyday practice.

The aim of this investigation was to assess
the regular practice of Serbian physicians, and
increase their awareness about the risk factors
(RF) and signs and symptoms of cognitive im-
pairment (CI).



Recognition and treatment of mild cognitive impairment in Serbian general practice

METHODS

This survey is conceptualized as cross-sectional and per-
formed by using specifically constructed questionnaire
for the “General Medicine Days” conference (Belgrade,
Serbia March 2018; http://www.opstamedicina.org/de-
fault.asp?ID=1368), by several members of the Serbian
Medical Society, Section of General Practice. The Scientific
Committee of the Section of General Practice has approved
the questionaries’ structure, content and purpose of the
investigation. The subjects of the survey were medical
doctors, general practitioners (GPs) and general medicine
specialists (n = 340) taking a part in the Conference. All
participants voluntarily filled the questionnaire and thus
took part in the investigation. The study was conducted in
accordance with the principles of the Helsinki Declaration,
regarding participants’ name and identity protection. The
questionnaire consisted of 12 questions. This questionnaire
analysis gives us an opportunity to compare opinions, at-
titudes and common practice of GPs involved in medical
treatment of MCI patients, as a first line “warriors” of any
healthcare system. Questionnaires’ analysis leads to sev-
eral conclusions, which could serve for real life practice
overview and improvement. The integral version of the
questionnaire in English and Serbian is uploaded as a sup-
plementary file that can be found here: http://srpskiarhiv.
rs/global/pdf/SupplementaryQuestuonnaireEngSer173-
213272B3_1.pdf

Questionnaire structure description

In total, 30 medical doctors selected by study organizers
(random sample selection method), filled the questionnaire
to test its comprehension, readability and questions format-
ting. Questionnaire equivalence reliability is estimated by
using Cronbach’s o analysis. After this preliminary analysis,
slight modifications were performed to make the questions
more understandable and better formatted. This question-
naire included 12 items classified into four key domains.
The first domain consisted of three study subjects (physi-
cians) related items: number of years of service, data about
specialization, and total number of patients per physician.

The first three questions were formatted as gaped sen-
tences formats (questions 1 and 3) and question 2 was of
multiple-choice type. Second domain (questions 4 and 5)
addressed items regarding patients’ age and percentage
distribution of number of RF related to cardiovascular dis-
ease (CVD) (both formatted as gaped sentences). Third
domain was a core section comprising questions about
cognitive decline related issues (questions 6-11 queried
whether physicians notice cognitive symptoms in their
patients, whether patients are aware of the existence of
cognitive decline symptoms, at which frequency do phy-
sicians perceive cognitive symptoms as normal aging, at
which frequency do physicians use cognitive decline tests,
physicians’ estimation of cardiovascular RF importance
in cognitive decline development and percent of cogni-
tive declined patients who were directed to neurologist,
respectively). Questions 6, 7, and 10 were multiple-choice
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and questions 8, 9, and 11 gaped sentences type. The fourth
part of the questionnaire was devoted to the choice of cog-
nitive decline therapy (question 12, multiple choice type).
Data from all completed questionnaires were entered in
primary excel database, coded and statistically analyzed
using the descriptive and inferential methods and IBM
SPSS Statistics for Windows software Version 21.0. (IBM
Corp., Armonk, NY, USA).

Questionnaire’s validation analysis

Cronbach’s analysis showed acceptable reliability of the
questionnaire (Cronbach’s a = 0.726). No deleted items
produced significantly higher reliability index, which
means that all items are consistent with the main topic.
The intraclass correlation coefficient (single measures)
was 0.525 (95% confidence interval 0.438-0.642; F = 12.5,
dfl =28, df2 = 243, p < 0.01). Average inter-item correla-
tion coefficient was 0.311 + 0.040 which suggested relative-
ly strong correlation between items (the average correlation
coefficient is acceptable if it is larger than 0.300). Test-
retest analysis showed good correlation between different
items in two time points (average Spearman’s p = 0.875
(0.700-0.983; p < 0.01).

Statistical analysis

Data are presented as frequencies (%) for categorical vari-
ables and median values (interquartile range) in the case
of continuous variables and graphically with pie and bar
charts. For the relation between variables estimation, the x*
test for categorical variables was used because the data are
presented as the Likert scale. Mann-Whitney U test was
used for continuous variables comparison. Binary logis-
tic regression analysis was used in order to test predictive
capability of different factors for a. physicians’ CVD RF
importance for MCI awareness and b. drug prescription
vs. supplements and/or without therapy attitude. Criterion
for low and high CVD RF awareness was determined from
sum of all six RF marks given by physicians, where tertile
values (first tertile = 22, and second tertile = 27 points)
were cut-offs for low, medium and high awareness. For
binary logistic regression analysis, we used only low and
high awareness subjects. For all tests p value < 0.05 was
considered as statistically significant.

RESULTS
Physicians’ data

Physicians, participants in this current study have broad lev-
el of experience (1-41 years) with majority of them having
21-30 years in medical service. Average number of patients
per doctor according to practice protocol was about 1800 pa-
tients (range: 5-5000). Usual number of medical check-ups
per physician per day is about 40. Almost half of participants
were without medical specializations (44.7%) and other half
had specialization in general medicine (Table 1).
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Table 1. Physicians’ related data: working experience, number of pa-
tients per physician and proportion of general medicine specialist vs.
general practitioner

Variables Minimum- Median
Maximum (25-75%)
Physicians’years of service (n = 340) 1-41 24 (13-30)
Frequencies, number (%)
<10y. 72(21.2)
11-20y. 69 (20.3)
21-30y. 128 (37.6)
31-40y. 60 (17.6)
Number of patients in physician'’s 5-5000 1800
protocols (1400-2000)
Distribution of frequencies, number (%)
<1000 28 (8.2)
1001-1500 74 (21.8)
1501-2000 138 (40.6)
2001-2500 65 (19.1)
> 2500 18(5.3)
Physicians’ specialization vs. general
practitioner number (%) 186 (54.7) vs. 152 (44.7)
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Figure 1. Percentage of physicians’ estimation of: A — proportion of
patients with different risk factors (arterial hypertension, diabetes mel-
litus, hypercholesterolemia, obesity, smoking, physical inactivity) in
their practice, (%); B — proportion of patients older than 65 (%)
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Physicians’ estimation of patient population characteristics
regarding age and the number of risk factors

Higher number of different comorbidities (arterial hyper-
tension, diabetes mellitus (DM), hyperlipidemia, obesity)
and risk social habits (smoking and physical inactivity)
assumes higher probability of cognitive declines being
observed in patients, by either themselves or by their
physicians. Results indicate that according to physicians’
estimation high percent of patients (about 40%) had three
and more conditions connected with changes in cogni-
tion, which is expected because about 50% of physicians
reported that they have more than 50% of patients older
than 65 years (Figure 1).

The majority of physicians (80%) noticed MCI symp-
toms in less than 30% of their patients. Physicians reported
that less than 30% of patients averagely have complained
about MCI symptoms (Figure 2A and 2B).

The highest proportion of physicians (73.2%) estimated
MCI symptoms as normal aging in low percent of their
patients (below 30%). Almost 28% of physicians referred
more than 50% of their patients to neurologist for more
specialized diagnostics and therapy, while 54% of physicians
send 30-50% of patients to the neurologist (Figure 2C).

The most important MCI risk factor assumed by almost
85% of physicians is DM (sum of opinions “important for
older” and “for all” patients), in smaller percent as im-
portant RF are estimated hypercholesterolemia (76%),
smoking (76%) and physical inactivity (76%), and arterial
hypertension (73%). Obesity was obviously underscored

Physicians' diagnosis

»

100+
-
)
[
5
=
o
2
=
40
204
0-5 5-10 10-20 20-30 >30
C £
normal ageing
o e
o0 o0
P g
£ - §
g H
4 =
et oo

§
i

-

Proportion of patients in percents

cognitive tests

—

B Patients' observation

Frequency

T

0-5 5-10 10-20 20-30 >30

neurologist

i

Frequency

§

<25 26-50 51-75 >76

<25 26-50 51-75 >76 <25 26-50 51-75 >76

Proportion of patients in percents

=

Figure 2. Distribution of physicians’ estimation of patients proportion whose cognitive deterioration was
noticed by physicians (A) or patients themselves (B); proportion of three characteristics of physicians’ at-
titude towards patients’ cognitive decline signs and symptoms: perceiving as normal aging, cognitive tests
performance and referring to neurologist (C); A — distribution of frequency of physicians noticed patients’
forgetfulness, decreased concentration, walking instability, thought slowness (symptoms of brain’s small
blood vessels damage); B - distribution of frequency of patients complains about forgetfulness, mood swings,
walking instability, or brain fog; A and B data expressed in % (0-5, 5-10, 10-20, 20-30, > 30); C - distribution
of frequency of physicians opinion about mild cognitive impairment as normal aging, cognitive tests imple-
mentation and neurologist inclusion (results are presented in %: < 25, 26-50, 51-75, > 76)
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Table 2. Average physicians’ categorization (in %) of six traditional cardiovascular disease risk factors importance for cognitive impairment

development

Disease/life style- importance Unimportant Low importance Um;lgﬁned ./ Importaqt Sl Importa.mt sl
unspecified attitude patients patients

Arterial hypertension 39 7 16.6 30.8 41.7
Diabetes mellitus 0.9 5.1 9.6 28.8 55.6
Hypercholesterolemia 1.8 6 15.9 374 389
Obesity 1.8 17.6 25.1 22.7 32.7
Smoking 1.8 8.4 14.1 219 53.8
Physical inactivity 24 6.4 15.2 259 50

cognitive impairment therapy practice

Table 3. General practitioners’and general medicine specialists’comparison regarding cardiovascular diseases risk factors perception and mild

any combination with different supplements) no/yes

Variable General practitioner ‘ General medicine specialist ‘ p
Risk factors for cognitive impairment — physicians’ perception*
Arterial hypertension 0/1/2 47/53/49 (31.5/35.6/32.9%) 44/48/88 0014
: : ' (24.4/26.7/48.9%) :
. 32/64/85
0,
Hypercholesterolemia 0/1/2 47/60/44 (31.1/39.7/45.5%) (17.7/35.4/54.5%) 0.001
. 36/35/110
V)
Smoking 0/1/2 45/37/68 (30/24.7/45.3%) (19.9/19.3/60.8%) 0.017
s .. 38/39/101
0,
Physical inactivity 0/1/2 41/45/62 (27.7/30.4/41.9%) (21.3/21.9/56.7%) 0.028
Patients without risk factors * 10 (5-20%) 10 (5-15%) 0.048
Cognitive symptoms assumed as normal aging * 20 (10-30%) 10 (6-30%) <0.01
Therapy
Prescription drug (pentoxifylline or vinpocetine alone or in 112/40 (74%/26%) 120/66 (64%/36%) 0.045

*Mann-Whitney U test; otherwise x? test for categorical variables;

*level of risk factor estimation: 0 — unimportant; 1 — important only for old patients; 2 - important for all patients

and considered as important CI factor for 56% respond-
ers (Table 2).

Comparison between general practitioners’ and
general medicine specialists’ perception of mild
cognitive impairment and related risk factors

CVD related RF were estimated as more important by spe-
cialists compared to GPs (p < 0.05). Accordingly, specialists
noticed significantly lower percent of patients without CI
RE, and also assumed less frequently cognitive decline signs
and symptoms as “normal aging” consequence (p < 0.05,
0.01, respectively). Subsequent analysis of possible fac-
tors determining patients’ referral to neurologist revealed
physicians who estimated DM as important factor for all
patients are more prone to cooperate with neurologist to
provide better diagnostics and treatment for potentially CI
jeopardized patients (Table 3). Table 3 also presents data
about therapy practice of GPs/general medicine specialists
regarding MCI patients, revealing more specialist are likely
to prescribe the symptomatic therapy (p < 0.05).
Comparing the physicians who dealt with less than 35%
of patients older than 65 years and those with more than
70% of older ones, we found that those who dealt with
younger patient population, in significantly lower percent
referred patients to neurologist to diagnose their cognitive
decline (data not shown here). As expected, more experi-
enced physicians (more than 30 years of medical service)
considered hypercholesterolemia, obesity, and physi-
cal inactivity as more important inductors of cognitive
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disturbances, than less experienced participants (supple-
mentary Table S1). In contrast to expectations, results
of the questionnaire showed that physicians with larger
number of patients (> 2000 according to medical protocol
registration) performed some of the functional tests (one
or more) on a larger number of patients, compared to col-
leagues with less than 2000 patients [15% (10-30) vs. 10%
(5-28), p = 0.049 by Mann-Whitney U test].

Physicians’ mild cognitive impairment treatment
attitude and practice

Only 5% of physicians did not advice any medication to
patients with CI symptoms. For this indication physicians
usually use two kinds of drugs (pentoxitylline, vinpo-
cetine), many different supplements or different combi-
nations which are commonly used in clinical practice in
Serbia. The most popular supplement for this treatment
area is Ginkgo biloba preparation, recommended from
20.6% of physicians, and the most frequently in combi-
nation with antioxidants (33.2%). Prescription drugs in-
dicated for circulatory disorders (pentoxifylline and vin-
pocetine) were given from 104 (30.6%) physicians, while
the use of dietary supplements was advised from 64.4%
physicians. Pentoxifylline was prescribed from 62 (18.2%)
physicians, alone or in combination with other prepara-
tions; seven physicians (2%) prescribed it as the only
therapy. Vinpocetine, alone or in combination with other
preparations was prescribed from 56 (16.4%) physicians,
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Figure 3. Distribution of physicians with different attitude towards hypercholesterolemia and diabetes mellitus importance as
cognitive impairment risk factor who prescribed drug therapy vs. supplements for cognitive impairment; x? test for proportion
comparison is used; p < 0.05 vs. physicians’stance estimated distinct risk factor as less important for both risk factors, respectively

while only in 4.7% of cases as the only drug, according
to data gathered in this current study. Circulatory system
disorders related drugs was prescribed significantly more
by specialists than by GPs (21% vs. 9%, p < 0.01). Detailed
data regarding MCI therapy practice are presented in sup-
plementary Table S2.

Results of this investigation enabled therapy modal-
ity choice analysis and its dependence from physicians’
attitude or judgment of distinct CVD RF as triggers of
patients’ CI (Figure 3). DM and hypercholesterolemia
rating as significant factors for CI occurrence, regard-
less of patients age, leads to significantly higher propor-
tion of any of the two prescription drugs (pentoxifylline
and/or vinpocetine); p < 0.05 for both RF according
to x test.

Logistic regression analysis was performed to assess
possible factors (predictors) for physicians awareness of
CV RF importance and also for providing prescription
drugs (pentoxifylline and/or vinpocetine) among this
study group (Tables 4 and 5). This analysis was a surro-
gate quantitative measure of physicians’ MCI recognition.
After the primary univariate analysis of all possible factors
from the questionnaire, we have selected all predictors with
p <0.100 and included it in multivariate logistic regression
analysis with backward selection to get the best Models of
physicians’ awareness of CV RF importance and therapy
prescription predictors, respectively (Table 4 and 5).

The most significant predictors of RF recognition
were relate to physicians” experience, number of patients
per protocol, number of their CVD-CI RF and percent
of physicians who assumed MCI as normal aging, while
predictors of drugs’ prescription were years of experience,
number of their CVD-CI RF and number of physicians
who performed cognitive tests.

DISCUSSION

Worldwide absolute number of people with dementia was
estimated to 35.6 million in 2010, and it is predicted to
115.4 million people by 2050 [8].

‘ DOI: https://doi.org/10.2298/SARH210620007K

Epidemiological studies revealed MCI prevalence in
people over 65 about 5-10% [9, 10]. MCI is difficult to pre-
dict because diagnosis depends on the precise definitions/
subtypization [11]. One half of the physicians taking a part
in this study were general practitioner with specialization
in general medicine and other half was without special-
ization (basic data about study participants are presented
in Table 1). General insight in regular medical practice
showed a large work load of the Serbian physicians with
about 40 patients per day. Majority of the participants
were experienced physicians with more than 20 years of
service. They reported about 70% of patients had two or
more CVD RF which could be predisposing indicators
of MCI (Figure 1). Detailed physicians’ categorization of
six traditional CVD RF importance for CI progression is
presented in Table 2. In the last decade is recognized that
CVD REF like arterial hypertension, DM, dyslipidemia and
obesity could cause brain alterations, hence problems in
cognition, especially in older patients became evident. RF
are clustered with aging, so intellectual problems in elderly
are not incidental. This relation between number of RF
and cognition impairment are also a part of normal aging
and this is a main obstacle for appropriate MCI diagnosis
[12]. Even subclinical cognitive changes could seriously
disturbed patients’ daily activities and many important
aspects of their general well-being like medication ad-
herence, comorbidity recognition and overall safety [13].
Majority of GPs noticed forgetfulness, decreased concen-
tration, walking instability, thought slowness (symptoms of
damage to small blood vessels in the brain) in 5% to 30% of
their patients, while 5-20% of their patients complained of
forgetfulness, mood swings, walking instability, or a feel-
ing of brain fog (Figure 2). These data are in accordance
with other studies which reported MCI in about 16-20%
of patients over 65 [6]. Number of patients with MCI is
certainly in positive correlation with proportion of older
patients (older population is defined as subjects over the
age of 65, which is in agreement with period of retirement
for working population).

Recommendations from the American Academy of
Neurology [4] are decisive regarding assuming cognitive
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Table 4. Univariate and multivariate logistic regression analysis of predictors for physicians’awareness of cardiovascular risk factors importance

for cognitive impairment development

Predictor B (SE) co;fo?l(ijen ¢ OR (95™ Cl) p

Years of physicians’ experience -0.043 (0.013) 10.30 0.958 (0.934-0.983) 0.001
Physicians’ specialization vs. general practitioner -0.763 (0.265) 8.30 0.466 (0.277-0.784) 0.004
Number of patients in physician’s protocols 0.000 (0.000) 3.40 1.000 (0.999-1.00) 0.066
Percent of patients older than 65 years 0.004 (0.007) 0.30 1.004 (0.990-1.018) 0.573
Percent of patients without CVD risk factors 0.003 (0.014) 0.03 1.003 (0.976-1.030) 0.854
Percent of patients with 1 CVD risk factor 0.023(0.013) 3.20 1.023 (0.998-1.048) | 0.072
Percent of patients with 2 or more CVD risk factors -0.015 (0.007) 4.00 0.985 (0.971-1.000) 0.046
Percent of physicians perceiving MCl symptoms as normal aging 0.011 (0.006) 3.40 1.011(0.999-1.023) | 0.065
Percent of physicians who perform MCl tests -0.006 (0.006) 0.90 0.994 (0.983-1.006) | 0.341
Percent of physicians who referred MCl suspected patients to neurologist | -0.006 (0.004) 2.00 0.994 (0.986-1.002) 0.153

Multivariant analysis — the best model*

Years of physicians’ experience -0.051 (0.015) 11.9 0.950 (0.923-0.978) | 0.001
Number of patients in physician’s protocols -0.001 (0.000) 2.8 0.999 (0.998-1.000) 0.094
Percent of patients with 2 or more CVD risk factors -0.020 (0.008) 6.2 0.980 (0.964-0.996) | 0.013
Percent of physicians perceiving MCl symptoms as normal aging 0.013(0.007) 4.0 1.013(1.000-1.027) | 0.047

CVD - cardiovascular disease; MCI - mild cognitive impairment; B (SE) - beta coefficient (standard error), OR - odds ratio with 95th confidence interval;
*Variables selected for multivariant analysis according to p from the univariant analysis < 0.100

Table 5. Univariate and multivariate logistic regression analysis of predictors for providing prescription drugs (pentoxifylline and/or vinpocetine)

by physicians

Predictor B (SE) co;fo?l(ijen ¢ OR (95™ Cl) p
Years of physicians’ experience 0.037 (0.012) 9.2 1.038 (1.013-1.064) 0.002
Physicians’ specialization vs. general practitioner 0.432 (0.240) 3.247 1.54 (0.96-2.46) 0.072
Number of patients in physician’s protocols 0.000 (0.000) 0.885 1.00 (0.99-1.00) 0.347
Percent of patients older than 65 years -0.001 (-0.006) 0.014 0.99 (0.99-1.01) 0.906
Percent of patients without CVD risk factors 0.004 (-0.012) 0.136 1.00 (0.98-1.03) 0.712
Percent of patients with one CVD risk factor 0.008 (-0.010) 0.652 1.01 (0.99-1.03) 0419
Percent of patients with two or more CVD risk factors -0.024 (0.011) 4,607 0.98 (0.96-0.99) 0.032
Percent of physicians perceiving MCl symptoms as normal aging -0.002 (0.006) 0.137 0.99 (0.98-1.01) 0.711
Percent of physicians who perform MCI tests 0.012 (0.005) 5.686 1.01 (1.00-1.02) 0.017
:’:n::::;::gil;)tlsmlans who referred MCl suspected patients 0.006 (0.001) 2640 1.01(0.99-1.02) 0.100
Physicians’ estimation of arterial hypertension importance 0.113 (0.110) 1.058 1.12(0.90-1.39) 0.304
Physicians’ estimation of diabetes mellitus importance 0.300 (0.143) 4373 1.35(1.02-1.79) 0.037
Physicians’ estimation of hypercholesterolemia importance 0.182 (0.126) 2.077 1.20 (0.94-1.54) 0.150
Physicians’ estimation of obesity importance 0.011 (0.102) 0.011 1.01 (0.83-1.23) 0.918
Physicians’ estimation of smoking importance 0.121(0.114) 1.139 1.13(0.90-1.41) 0.286
Physicians’ estimation of physical inactivity importance 0.184(0.119) 2.392 1.20(0.95-1.52) 0.122
Multivariant analysis - the best model*

Years of physicians’ experience 0.039 (0.014) 7.8 1.04 (1.01-1.07) 0.005
Percent of patients with two or more CVD risk factors -0.029 (0.013) 5.1 0.97 (0.95-0.99) 0.024
Percent of physicians who perform MCI tests 0.013 (0.005) 5.8 1.03 (1.01-1.05) 0.016

CVD - cardiovascular disease; MCl - mild cognitive impairment; B (SE) - beta coefficient (standard error), OR - odds ratio with 95th confidence interval;
*Variables selected for multivariant analysis according to p from the univariant analysis < 0.100

symptoms as normal aging, late diagnosis will lead to failed
recognition of reversible CI symptoms. This in turn may
affect patients’ life quality, course of the disease, pro-
gression to dementia, as well as the cost increase for the
healthcare system. Serbian physicians generally reported
CI symptoms as “normal aging” in less than 25% of their
patients (Figure 2).

Undiagnosed MCI in older population ranged from
50-75% according to results of different studies and is a
consequence of various backgrounds [14]. GP listed sev-
eral reasons: lack of time, early symptoms unrecognition,
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insufficient knowledge about screening methods, discom-
fort between physician, patients and their family caused by
coping with this issue, lack of disease-specific biomarker
and limitation of treatment options [15]. Although the
physicians generally do not ignore MCI symptoms, they
rarely proceed to perform regular cognitive functional tests.
Physicians responded that in most of the cases they perform
CI functional tests in less than 25% of patients suspected to
have MCI. The reasons could be patient-related, as shown
in a study by Judge et al. [15], stating that patients fre-
quently avoided disclosing symptoms, assuming that they
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are part of normal aging; long waiting list and insufficient
time for patients’ examination hinder GPs ability to act and
cause patients miss further checkups. Higher percent of
physicians (38%) referred more patients to neurologist for
specialized diagnostics and therapy (Figure 4), and this,
while more encouraging, is still a low percent of interven-
tion for MCI suspected patients. According to the Serbian
National Guideline for Good Clinical Practice — Alzheimer’s
disease [16], every patient with cognitive symptoms and
suspicion of CI must be tested and referred to a neurolo-
gist. GP estimated DM as the most important RE then hy-
percholesterolemia, smoking, and physical inactivity. This
part of investigation could explain general position of these
CVD REF as significant predictors of universal cognitive
health determinant (Figure 3). DM, smoking and physical
activity were rated as equally important as CI predispos-
ing RF by 50% or more GP. Physicians rated diabetes as
important RF are more likely to cooperate with neurolo-
gist. Hypertension and especially obesity were rated as less
important RE which is surprising finding of this study. It
is worrisome, that arterial hypertension so as hypercho-
lesterolemia are perceived as important RF only for older
people, by significantly large percent of GPs (31%, 37%,
respectively). CVD-related pathology alters brain structure,
leading to gray matter atrophy, white matter lesions, and
damage of subcortical white matter pathways [17]. Current
neurophysiological literature reports significance of hyper-
tension directed to memory, attention, complex activities
and meaning, appropriate behavior [18]. Regular testing
of cognitive abilities, even from middle age, and CVD RF
screening is essential, because adequate control of these
factors could prevent CI progression to dementia [12]. The
results we obtained have shown urgent need for increasing
the awareness of GPs on the connection between CVD RE
especially hypertension, and CI and the basic CI testing rec-
ommendations and relevant therapeutic approaches for this
condition. In the light of the current COVID-19 pandemic
situation, we must pose a question — what will be the conse-
quences of subordinating all domains of healthcare system
to this infectious disease and what will be the destiny of
MCI patients if left undiagnosed and without therapeutic
and/or lifestyle interventions?

GPs and general medicine specialists’ comparison, un-
derlined more experience and broader view of later study
participants. The main results refer to more cautious stance
of specialists towards CI phenomenon among patients
(Table 3). Also, four important CVD RF were estimated
as more important by specialists compared to GPs. The
similar result was evident when comparing GPs experi-
ence: physicians with more than 30 years of service rated
hypercholesterolemia, obesity, and physical inactivity as
more important RF for MCI than participants with less
than 30 years of service. This is surplus evidence that the
amount of knowledge and experience is crucial in form-
ing the physicians’ attitude towards CI and their clinical
decisions. Physicians with higher workload are more dili-
gent towards CI test performance. We suppose that GPs
with more patients are in fact “popular” physicians, maybe
because of their professionalism and assiduity (Serbian

‘ DOI: https://doi.org/10.2298/SARH210620007K
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general practice is based on a “chosen physician” model).
There are attempts to develop simple diagnostic screening
tool rely on verbal fluency, which is recently confirmed
by McDonnell et al. [19] and Nguyen and Lee [20], but
Abdivalievna et al. [21] emphasized the significance of
patient’s emotional state for the proper diagnosis of MCIL

One of the discouraging reasons for GP s” hesitation
apropos MCI diagnosis is the lack of appropriate therapy
options, the data showed in the study by Judge et al. [15].
Therapy for MCI is Alzheimer’s indicated therapy, like do-
nepezil (acetyl-choline esterase inhibitor), with proofed
ability to postpone dementia [22]. Majority of GPs suggest
different antioxidants as therapeutic choice. Ginkgo biloba
supplements alone, or in combination with antioxidants
are the most frequently used, while a small percent of GPs
prescribe pentoxifylline or vinpocetine as the only two
substances categorized as medicinal products approved
for the circulatory disorders in Serbia. GPs’ prescribed
combination of pentoxifylline or vinpocetine with anti-
oxidants or Ginkgo biloba supplements in low percent of
cases. Physicians are more prone to providing therapy if
they perceive arterial hypertension and/or hyperlipidemia
as highly important RF for all patients, regardless of age.
Physicians who estimate DM and/or hyperlipidemia as
important RF for MCI development are likely to prescribe
pentoxifylline and/or vinpocetine (Figure 3).

Pentoxifylline activity depends on its positive hemorhe-
ological characteristics that affects microcirculation, its
main indication is in the treatment of intermittent clau-
dication [23]. McCarty et al. [24] revealed positive pent-
oxifylline influence at reducing dementia progress in pa-
tients with documented cerebrovascular disease, which
was confirmed in studies by Rasyid et al. [25], Khan et al.
[26] and Sha and Callahan [27]. Vinpocetine is the active
ingredient of a drug registered for the treatment of symp-
toms of chronic cerebrovascular disorders. Vinpocetine
has complex mechanism of action, involving brain circu-
lation augmentation, oxygen utilization, increasing tol-
erance of neural tissue towards hypoxia/ischemia, anti-
convulsive activity, inhibition of the phosphodiesterase
enzyme, enhancement of blood rheological properties and
anti-aggregatory activity [28]. Study dealt with geropro-
tectors development presented vinpocetine as potential
anti-aging agent, even its activity in Alzheimer’s has not
been confirmed [29]. Multiple regression analysis of pre-
dictors model of factors which are connected with CV RF
recognition so as commitment to symptomatic therapy for
MCI prescription stressed the importance of more years of
work experience and more specialized medical education.
Experienced clinicians use sophisticated diagnostic tech-
niques, because of awareness about different therapeutic
possibilities. Lee et al. documented the need for continuing
medical education, which is in line with our own results
[30]. We want to emphasize that the answer about pre-
scribing practice could have been significantly influenced
by the fact that GPs were asked about prescribing drugs
for symptoms of small vessel disease in the brain, which
affects not only cognitive functions, but also other brain
functions.
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CONCLUSION beneficial effect in slowing down MCI progression and
when combined with adequate control of RF, even lead-
ing to its reversal in certain number of affected subjects.
Future investigation should be more patients-oriented in

order to estimate their real-life behavior and to suggest

Results of this study revealed physicians’ working experi-
ence and specialization as main factors for MCI diagnosis
and treatment. General medicine specialists showed bet-

ter recognition of MCI, so as CVD RF appreciation. The
target group for education are younger physicians with less
experience/without specialization. New age demands about
faster and more focused education revealed short courses
or educational workshops devoted to MCI diagnostics and
therapy as acceptable option. Therapeutic approach should
be grounded on evidence-based prescription treatment,
instead of per inertia dietary supplements use, due to the
lack of valid clinical evidence for the latter. Current rec-
ommendations include different cognitive exercises and
physical activity for older people. Although we do not have
a direct question about this kind of practice among Serbian
GPs, according to our experience, this is a real-life practice
in Serbia, as a potential measure for dementia prevention.
The implementation of these interventions has a proven

these simple, but potent life-style measures.
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Mpeno3HaBarbe U eyerbe 6aaror KOrHUTUBHOT Nopemehaja y npakcu neKkapa onwTe

meguuuHe Cpbuje

Munena Koctuh', Maputa Quwekosuh-Kpemnh?, Mupa Kuw-Bemkosuh?

'Nlom 3gpassba ,Jp Hhophe Kosauesnh', Jlazapesau, Cpbuja;
“[lom 3apaemba ,Hosu Beorpan’, Beorpag, Cpbuja;
*[lom 3apaema,ben Meguk’, Beorpag, Cpbuja

CAXETAK

YBog/Lum Bnaro korunTtreHo owTehemwe (BKO) cTame je
NPOrpecMBHOr KOFHUTUBHOT OMajakba, Koje IeKapy onTe
MefULMHe PeTKO NPeno3Hajy, LWTO je pa3fior KaCHOr fevyerba
1 6p30r HanpeaoBakba Ka 036UbHKjeM CTatby. [NaBHe CMeTHe
npasoBpemeHoM fieyerby BKO cy HepocTaTak fnjarHOCTUYKIMX
NPOTOKOA U KNMHUYKNX CMEPHULIA, KAao U HeloCcTaTak 3Hakba U
HeroBepetbe y GapMaKoJIoLLKe Tepanujcke MoryhHocTu.
Linsb oBor nctpaxuBara 6110 je fa ce NpoLeHY HUBO NPEeno-
3HaBarba cumnToma bKO of cTpaHe nekapa onwTte meguunHe
1 FUXOBO OMaxakbe 3HauajHMX haKTopa pr3vKa 3a pa3Boj oBor
obosbetba.

Metope YuecHuum KoHPepeHuyje ,[JaHu onwwte MeguumnHe’, ne-
Kapw onwTe MeguumHe (Cpbuja, mapt 2018), n = 340, nonyHunm
Cy YNMUTHYK ca 12 N1Takba 0 Npeno3HaBatby U neyerby 6onecHu-
Ka ca BKO. 3a npuika3 pe3yntata KopuwheHu cy AecKpUnTmB-
Ha CTaTUCTVKa, x°, MaH-BuTHujeB U TecT, GriHapHa NorncTryKa
perpecmoHa aHanu3a, Aa 6y ce NPoLeHUIN NPeanKTopu n3bopa
Tepanuje nekoBuma.

DOI: https://doi.org/10.2298/SARH210620007K

Pesyntatu [oka3aHo je fa nekapy onwTe MeAULMHE Npeno-
3Hajy AujabeTec Kao HajBaxkHUju dpakTop 3a BKO, 3aTum xvnep-
XxonecTteposemujy, nyLlere 1 CeAeHTapHO NOHallakbe, AOK ce
XUNepTeH3wja 1 roja3HOCT cMaTpajy Makbe BaKHM. OHU nekapu
onLiTe MeAMLHe Koju cy Anjabetec 1 xunepxonecteponemujy
MPOLIEHWN Kao BaXkHUje 3a cBe 60NeCHMNKe 3HAaTHO CY CKITOHUjK
MPOnMc1Batby CUMMTOMATCKUX 1eKOBA (MEHTOKCUOUINH U BUH-
noueTuH), p < 0,05 npema x? TecTy. Jlornctnuka perpecroHa
aHanv3say Be3wu ca npeAsuharbnma NpuMeHe CMNTomMaTcKe
Tepanuje Nokasana je fja Cy rofuHe NCKyCTBa Jiekapa HajBa-
XHUWjU NpepmnKTop M3bopa Tepanuje nekosuma (p < 0,01).
3aKsbyuakK PesynTaTi oBor CTpaxVBatba yKkasanu Cy Ha noTpe-
6y epykauuje mnagux nekapa o bKO, kako 61 ce nobosbLianu
AVjarHo3a 1 neyere oBUX 60NecHUKa.

KrbyuHe peun: 611aro KorHuTBHO olwuTehetbe; AnjarHosa; dap-
MaKOJIOLLKa Tepanuja; neKapy onwTe MeguumHe
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Supplementary Table S1. Comparison of attitudes towards mild cognitive impairment risk factors importance in subgroups of general prac-
titioners according to years of experience

Experience - years of service

Variable < 30 years > 30 years p
Risk factors for cognitive impairment — physicians’ perception

Hypercholesterolemia 60/96/84 16/25/44 0025
unimportant / important only for older patients / important for all patients (25/40/35%) (18.8/29.4/51.8%) ’
Obesity 117/52/67 27/17/41 0.003
unimportant / important only for older patients / important for all patients (49.6/22/28.4%) (31.8/20/48.2) '
Physical inactivity 65/60/109 13/20/53 0.029
unimportant / important only for older patients / important for all patients (27.8/25.6/46.6%) (15.1/23.3/61.6%) '

Supplementary Table S2. List of different drugs, supplements or its combination prescribed by physicians involved in this study

Cognitive impairment therapy Number of physicians Percent
Without any drug / supplement 17 5
Antioxidants 24 7.1
Ginkgo biloba preparation 70 20.6
Vinpocetine 16 4.7
Pentoxifylline drug 7 2
Other 2 0.6
Combination

Antioxidant + Ginkgo biloba supplements 113 332
Antioxidant + vinpocetine 3 0.9
Antioxidant + pentoxifylline 6 1.8
Ginkgo biloba supplements + vinpocetine 3 0.9
Ginkgo biloba supplements + pentoxifylline 8 24
Ginkgo biloba supplements + other 1 0.3
Vinpocetine + pentoxifylline 1 0.3
Vinpocetine + other 2 0.6
Pentoxifylline + other 1 0.3
Antioxidant + Ginkgo biloba supplements + vinpocetine 15 44
Antioxidant + Ginkgo biloba supplements + pentoxifylline 24 7.1
Antioxidant + Ginkgo biloba supplements + other 4 1.2
Antioxidant + vinpocetine + pentoxifyllin 1 0.3
Ginkgo biloba + vinpocetine + pentoxifylline 4 1.2
Ginkgo biloba + vinpocetine + other 1 0.3
Antioxidant + Ginkgo biloba supplements + vinpocetine + pentoxifylline 6 1.8
Antioxidant + Ginkgo biloba supplements + vinpocetine + other 2 0.6
Antioxidant + Ginkgo biloba supplements + pentoxifylline + other 1 0.3
Antioxidant + Ginkgo biloba supplements + vinpocetine + pentoxifylline + other 3 0.9
Missing data 5 1.5
Total 340 100
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