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THE RELATIONSHIP BETWEEN BODY MASS INDEX AND ESTIMATED GLOMERULAR 
FILTRATION RATE 
 

 
 

 
 
Abstract: INTRODUCTION: The increasing prevalence of chronic kidney disease (CKD) is a major health 
problem. The prevalence of obesity has also been rapidly increasing worldwide. Few studies have 
examined the relationship between excess body weight and CKD risk. Aim: To evaluate the possible 
contribution of increased body mass index (BMI) to impaired renal function in the general population 
sample. METHODS: The study involved 500 participants older than 30 years (228 men, 272 women, age 

blood pressure anthropometric measures were performed on each participant. Estimated glomerular 
filtration rate was calculated using the abbreviated equation from MDRD study (

) and CKD was defined as eGFR less than 60 ml/min/1.73m2. Statistical analysis 
was performed using SPSS 19.0 software (IBM, Somers, New York, USA). RESULTS: The mean BMI was 
25.09±3.54 kg/m2with 0.6% in underweight (BMI 18.5 kg/m2), 17.6% in lower normal (BMI 18.5 to 21.9 
kg/m2), 33.2% in upper normal (BMI 22.0 to 24.9 kg/m2) and 48.6% in overweight or obese (BMI 25.0 
kg/m2) body mass category. The mean eGFR was 100.33±30.78 ml/min/1.73m2 with 112±8.62 in 
underweight, 116.94±3.8 in lower normal, 102.37±2.39 in upper normal and 92.78±1.72 in overweight or 
obese category. Estimated GFR values decreased significantly with increasing BMI specially in those in 
upper normal compared to lower normal (p 0.001) and overweight and obese compared to lower normal 
body mass category (p 0.001). Compared with participants with lower normal body mass, the non-
adjusted odds ratio (OR) for mildly or moderately reduced renal function (eGFR 90 ml/min/1.73m2) was 
2.54 (95% CI 1.41-4.56) for upper normal and 3.26 (95% CI 1.88-5.70) for overweight and obese 
participants. After adjusting for potential confounding variables (age, sex, diabetes mellitus, hypertension, 
hypercholesterolemia, hypertriglyceridemia and smoking status) OR for mildly or moderately reduced 
renal function was 2.23 (95% CI 1.21-4.10) for upper normal 2.65 (95% CI 1.44-4.87) for overweight or 
obese participants compared to those in lower normal body mass category. CONCLUSION: Estimated GFR 
values decreased significantly with increasing BMI specially in those in upper normal compared to lower 
normal (p 0.001) and overweight and obese compared to lower normal body mass category (p 0.001). 
This study showed that increasing BMI is strongly associated with decreasing eGFR in the general 
population. The underlying mechanism behind this association remains to be investigated through 
prospective population- based studies. 
Key words: body mass index, estimated glomerular filtration rate, chronic kidney disease, renal function, 
general population 
 

INTRODUCTION 
Chronic kidney disease (CKD) is a global 

health problem and represents a big economic 
burden for health systems. Global prevalence of 
CKD lies between 11 and 13% with the third 
stadium having the largest share. All CKC 
stadiums are related to the increased risk for 
cardiovascular morbidity, early death and/or 
poorer quality of life 1 .  

The prevalence of obesity has also been 
rapidly increasing worldwide so much that 
obesity acquired the proportions of a global 

epidemic of chronic noncommunicable disease 
of the 21st century. The prevalence of obesity 
(body mass index 2) almost doubled in 
the period between 1980 and 2008. In 1980 5% 
of men and 8% of women were obese while in 
2008 it was 10% of men and 14% of women 
which makes more than half a billion people 2 . 
If this secular trend continues it is estimated that 
by 2030 38% of adult world population will be 
overweight while 20% will be obese 3 . 

Overweight and obesity have adverse 
metabolic effects on blood pressure, leading to 
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hypercholesterolaemia, hypertriglyceridaemia 
and insulin resistance. Coronary disease risk, 
ischemic stroke and diabetes mellitus type 2 
increases proportionally with the increase of 
BMI. Increased BMI also increases the risk of 
developing breast, colon, prostate, endometrial, 
kidney and gallbladder cancers 4 .  

All over the world at least 2.8 million 
people die each year from overweight and 
obesity 2 .  

Obesity is a big risk factor for the 
development of a renal disease. It increases the 

for CKD such as diabetes and hypertension and 
has a direct impact on the development of CKD 
and terminal renal insufficiency 5 . 

Purpose of the study is examination of 
possible contribution of increased body mass 
index (BMI) to the impaired renal function in the 
general population sample.The hypothesis that 
the increased BMI is associated with glomerular 
filtration rate decrease was tested. According to 
our knowledge, this is the first study which 
examined the correlation between body mass 
index and glomerular filtration rate in these 

regions in the population sample in primary 
health care. 
 

MATERIAL AND METHOD 
The study was conducted as an 

observational analytical cross sectional study. 
The study involved participants older than 30 
years who visited their general practitioner in 
Health Center . Data 
collection was completed a month after the 
sample of 500 participants was formed. Blood 
samples, blood pressure and anthropometric 
measures were performed on each participant. 
Laboratory measurements involved determining 
of glucose, urea, creatinine, total cholesterol and 
triglyceride concentrations and were performed 
on each of the participants. Blood pressure was 
measured on the left upper arm in a sitting 
position. Body mass and height were measured 
in the office and BMI was calculated as the 
quotient of body mass expressed in kilograms 
and square height expressed in meters. Based on 
the BMI values, the participants were classified 
into the categories shown in Table 1 6 . 

 
Table 1. BMI categorization 

Category BMI (kg/m2) 

malnutrition <18,5 
lower normal body  mass index 18,5 - 21,9 
upper normal body mass index 22,0- 24,9 

overweight 25,0 do 29,9 
obesity > 30 

 
Participants stated whether they were 

non-smokers, former or active smokers. 
Glomerular filtration rate was determined using 

the shortened formula from 
 7 . 

 

 
 
Stadiums of renal insufficiency were given in the table 2 8 . 
 

Table 2. Classification of chronic kidney disease 

 

Stadium GFR Description 

1 >90 Normal renal function but pathological urine findings or structural abnormalities or genetic traits 
indicate kidney disease  

2 60-89 Slightly reduced renal function and other findings (as for stadium 1) indicate renal disease  

3A 
3B 

45-59 
30-44 Moderately reduced renal function 

4 15-29 Seriously reduced renal function  

5 <15 
ordialysis Very severe renal impairment or end-stage renal insufficiency 
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CKD is defined as GFR less than 60 
ml/min/1.73m2. SPSS 19.0 software (IBM, 
Somers, New York, USA) was used to create the 
database and analyze it. For testing of 
correlation between body mass index and 
glomerular filtration ratewith adjusting in 
relation to the associated variable logistical 
regression was used.  The level of significance 
was 0.05. 

 
 
 

RESULTS 
The study involved 500 participants, 

228 (45.6%) men and 272 (54.4%) women. BMI 
mean value was 25.09±3,54 kg/m2 with 0.6% 
participants in the category of malnourished 
(ITM 18.5 kg/m2), 17.6% in the group of body 
mass in the range of lower normal (BMI 18.5 up 
to 21.9 kg/m2), 33.2% in the group with upper 
normal body mass (BMI from 22.0 to 24.9 
kg/m2) and 48.6% in the group of overweight or 
obese (ITM 25.0 kg/m2) .  

Graph 1. Body mass distribution of participants 

 
 
GFR mean value was 100.33 ± 30.78 ml/min/1.73m2. GFR mean values in categories according to BMI are 
presented in table 3. 
 

Table 3. eGFR in BMI categories 
BMI categories GFR (ml/min/1.73m2) 

Malnourished 112±8.62 

Lower normal  116.94±3.8 

Upper normal  102.37±2.39 

Overweight and obese  92.78±1.72 

 
GFR considerably decreased with the 

increase of the BMI values particularly in the 
category of overweight and obese participants 
compared to the participants with lower normal 
body, (p 0.001) as well as in the group with 
upper normal body mass compared to the group 
of lower normal body mass (p 0.001). In 
comparison to the participants in the group with 
lower normal body mass, the non-adjusted odds 
ratio (OR) for mild or moderately reduced renal 
function (GFR 90 ml/min/1.73m2) was 2.54 
(95% CI 1.41-4.56) for participants with upper 
normal body mass  and 3.26 (95% CI 1.88-5.70) 
for participants in the group of overweight and 
obese.  

After adjustment in relation to potential 
contributing factors (age, gender, diabetes 
mellitus, hypertension, hypercholesterolaemia, 
hypertriglyceridemia and smoking status)  OR 
for mild or moderately reduced renal function 

was 2.23 (95% CI 1.21-4.10) in the group with 
upper normal body weight while it was 2.65 
(95% CI 1.44-4.87) in the category of overweight 
and obese participants compared to those in the 
category with lower normal body mass.  
 

DISCUSSION 
Several previous studies pointed to the 

significance of the increased body mass index in 
the development of chronic renal disease. A 
cross-sectional study conducted in general 
population in Japan showed that the increased 
BMI is associated with the decrease of GFR only 
in men 9 . In the study conducted by Fox et al. 
ORfor the development of new CKD was 23% 
(OR, 1.23; 95% CI, 1.08 1.41) for the BMI 
increase by one SD 10 . Gelber et al. showed 
that the initial increased BMI as well as its 
increase during the follow-up period of 14 years 
is associated with increased risk from CKD 11 . 

Malnourished 
0.6% 

Lower normal 
BMI  

17.6% 

Upper normal BM
33.2%

Overweight/obese 
48.6% 
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Other studies that examined the 
relationship between obesity and CKD are 

presented in table 4. 

 
Table 4. Studies that examined the association between obesity and chronic kidney disease 

Study Participants Risk factors Outcome Results Comment 

PREVEND 
study 12  

7676 Danish people 
without diabetes  

Increased BMI  
(overweight 
orobesity) and 
central distribution 
of fat (waist / hip 
circumference ratio) 

Albuminuria 30-
300 mg/24h 
increased or 
decreased GFR 

Obesity + central 
distribution:higher risk for  
albuminuria 
Obesity +/-central 
distribution: higher risk for 
increased GFR 
Central distribution +/- 
obesity associated with 
decreased GFR 

Cross-sectional 
study 

CARDIA 13  

2 354 people from 
general population 
with normal renal 
function aged 28-40 

Obesity (ITM>30 
kg/m2) 
Risk factors 
associated with 
nutrition and the 
way of life  

Incidental 
microalbuminuria 

Obesity (OR 1.9)and 
unhealthy diet (OR 2.0) are 
associated with albuminuria 

Low-frequency 

National 
population 
study in 
Sweden  14  

926 Swedish people 
with mild/advanced 
CKD compared to  
988 control  

BMI  
against<25 kg/m2 

CKD against 
absence of CKD  

Higher BMI associated with 
3x higher risk from CKD 

- The greatest risk 
lies with diabetic 
participants but it 
is also significantly 
increased in the 
nondiabetic 
participants 
- Cross-sectional 
study  

National 
population 
study in 
Israel 15  

1 194 704 male and 
female 
adolescents,candidat
es for joining the 
Army  

Increased BMI 
(overweight and 
obesity) compared 
to normal BMI  

Incidence of 
terminal CKD 

Overweight and obesity 
associated with higher risk 
for terminal CKD 

Strongest 
correlation for 
diabetic CKDbut 
also significantly 
higher for 
nondiabetic CKD 

Nord- 
Trøndelag 
Health Study 
(HUNT-1) 16  

74 986 of adult 
Norwegian people  

BMI categories  

Incidence of 
terminal renal 
insufficiency or 
renal death 

BMI > 30 kg/m2 associated 
with more unfavorable 
outcome 

Correlation not 
present in 
participants with 
TA (?)<120/80 
mmHg 

National 
cohort of 
American 
veterans 17  

453 946 veterans 
with the initial GFR< 
60 ml/min/1,73 m2 

BMI categories from 
< 20 to>50 kg/m2 

Incidence of tCKD 
Doubling of serum 
creatinine 
Decrease of GFR 

Mild and severe overweight 
are associated with major 
kidney impairment  

Correlation 
present but 
weaker in 
participants with 
advanced CKD 

Kaiser 
Permanente 
Northern 
California 
study 18  

320 252 adults 
with/without CKD 

Overweight, 
categories I, II and 
extreme obesity 
compared to normal 
BMI  

Incidence of 
terminal renal 
disease  

Linearly higher risk in higher 
BMI categories 

Correlation still 
exists after 
adjustment for the 
presence of 
diabetes, 
hypertension, and 
initial CKD 

 
Most studies showed existence of a 

higher risk for CKD in participants with the BMI 
which is equal to or greater than 25 kg/m2 while 
results of our study show increased risk for mild 
and moderately impaired renal function in the 
group of participants with upper normal body 

mass (BMI 22.0 to 24.9 kg/m2) as well as in the 
category of overweight and obese (BMI
kg/m2) compared to the participants from the 
category of lower normal body mass. 

The exact mechanism of contribution of 
obesity to the development or worsening of CKD 
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is still insufficiently known.  In support of the 
claim that obesity itself is not responsible for the 
development of CKD is the fact that most obese 
people never develop CKD and as many as 25% 
of obese people do not have metabolic disorders 
19 . However, the frequency of so-called 

glomerulopathy associated with obesity 
(obesity-related glomerulopathy) which in the 
observational studies was proven to affect the 
development of CKD increased by 10 times in 
the period from 1986 to the year 2000 20 . 
Adipose tissue has its endocrine function 
through the production of adiponectin 21 , 
leptin 22 , resistin 23  and numerous other 
mediators which leads to oxidative stress 24 , 
inflammation 25 , insulin resistance 26 , RAAS 
activation 27  and impaired fat metabolism 
28 . The effect of the above on the kidneys is 

reflected through ectopic fat accumulation and 
increased fat deposition in the renal sinuses 
29 , development of glomerular hypertension as 

well as hyperfiltration with consequent damage 

to the glomerular basement membrane and 
increased permeability resulting in 
glomerulomegaly and focal segmental 
glomerulosclerosis 20 . 

Obesity is also associated with 
increased risk for nephrolithiasis. Higher body 
weight is associated with lower urine pH 30  
and increased oxalate excretion 31 , uric acid, 
sodium and phosphate 32 . A diet with a lot of 
proteins and salt decreases urine pHand citrate 
concentration, which contributes to the 
formation of stone. Also, through effects on 
tubular Na-H transporter and ammoniogenesis, 
insulin residence may contribute to urinary 
acidity favouring nephrolithiasis 33 . 

Apart from obesity having a direct 
impact to kidneys in pathophysiology of CKD, 
traditional risk factors such as diabetes mellitus, 
arterial hypertension and chronic vascular 
diseases proven to be more frequent in obese 
persons play a major role here. 

 
 

Figure 1. Assumed mechanisms of the role of obesity in the development of chronic kidney disease 
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CONCLUSION 

Estimated GFR values decreased 
significantly with increasing BMI specially in 
those in upper normal compared to lower 
normal (p 0.001) and overweight and obese 
compared to lower normal weight category 

(p 0.001). This study showed that increasing 
BMI is strongly associated with decreasing eGFR 
in the general population. The underlying 
mechanism behind this association remains to 
be investigated through prospective population - 
based studies. 
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INFLUENCE OF SOCIO-DEMOGRAPHIC FACTORS AND LENGTH OF DISEASE ON 
ADHERENCE OF PATIENTS WITH ARTERIAL HYPERTENSION 
 

-  
 
(1) DOM ZDRAVLJA KRUPA NA UNI; (2) DOM ZDRAVLJA KRALJEVO  
 
Summary: INTRODUCTION: The World Health Organization defines patient adherence as the willingness 
to adapt its behavior (in terms of therapy, diet, lifestyle, and diagnostic procedures) to the 
recommendations agreed with the healthcare provider. Objective. The study aimed to determine the 
impact of socio-demographic factors and length of elevated blood pressure on the adherence of patients 
with arterial hypertension. METHOD: The study was performed as a cross-sectional study. The sample 
consisted of 170 patients, 88 (51.8%) women and 82 (48.2%) men, with a mean age of  58 ± 7.9 years. In 
addition to the general questionnaire, the study used the  Adherence in Chronic Diseases Scale. RESULTS: 
Statistically significantly higher adherence was found in subjects aged 60-69 years and participants in the 
study with arterial hypertension for more than 15 years (p<0.05). Subjects with completed primary school 
had statistically significantly lower adherence (p<0.05). Place of residence, employment status and gender 
of the respondents did not show a statistically significant influence on the adherence of the respondents 
(NS). CONCLUSION: It uses the age, educational status and duration of arterial hypertension in the 
adherence of examination statistics. Place of residence, employee status and gender of respondents do not 
show a statistically significant impact. 
Keywords.  Hypertension,  patient s  adherence, cooperation,  medical doctor.  
 

INTRODUCTION 
Arterial hypertension is one of the 

leading causes of death in the world (5 - 13% of 
global mortality). Suboptimal blood pressure 
control due to poor adherence is cited as the 
main reason for high mortality [1,2,3]. The 
World Health Organization (WHO) defines 
patient adherence as the willingness to adjust 
their behavior (in terms of respect for therapy, 
diet, lifestyle and implementation of diagnostic 
procedures) to the agreed recommendations of 
the health worker [1,4,5]. On the other hand, 
poor adherence implies refusal or inadequate 
use of medications, unadapted lifestyle or diet, 
refusal or inadequate implementation of 
diagnostic procedures. Poor adherence can be 
primary (the patient is unable to meet the 
agreed recommendations) and secondary (there 
is an intention not to follow the agreed 
recommendations or they are inadvertently 
violated due to demographic, social, 
psychological or clinical variables) [1,4,5]. 
Patient adherence is negatively affected by: 
treatment complexity, drug side effects, 
imbalance between established medical 
guidelines and own beliefs, poor patient-
physician communication, patient dissatisfaction 

with health system, socioeconomic factors, 
socio-demographic factors, high treatment costs, 
and lack of medical insurance [3]. The absence of 
manifest symptoms in the initial phase of the 
disease, younger age and low level of education 
were identified as the most constant etiological 
factors.  

A large number of studies indicate the 
ubiquitous poor adherence of patients with 
arterial hypertension. It is estimated that one 
third of patients are fully compliant with the 
recommended treatment, another third 
sometimes in compliance, while a last third is 
never compliant with the recommended 
treatment. Suboptimal blood pressure control 
due to poor adherence leads to 54% of 
cerebrovascular incidents and 47% of ischemic 
heart disease. Adherence can be assessed in two 
ways, in direct contact with patients or by 
reviewing medical records. Interventions to 
improve adherence include supportive 
measures, reviewing drug needs, and improving 
communication with the patient [1,4,5,6,7,8]. 
 

OBJECTIVE 
The study aimed to assess the influence 

of socio-demographic factors and the duration of 
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high blood pressure on the adherence of patients 
with arterial hypertension. 
 

METHOD 
The research was performed as a cross-

sectional study in a period of seventeen months, 
from 02/01/2019. to 07/01/2020. The study 
sample consisted of 170 individuals, 
heterogeneous socio-demographic and health 
characteristics selected by random selection. 
Criteria for inclusion of respondents in the study 
were: arterial hypertension for at least twelve 
months, age between 40 and 69 years, 
completed primary school. Excluded from the 
study were: people over 69 and under 40, with 
arterial hypertension lasting less than twelve 
months. Data were collected through a general 
and specific questionnaire. The general 
questionnaire collected socio-demographic data 
(age, gender, place of residence, level of 
education, employment status). 

The Adherence in Chronic Diseases 
Scale (ACDS) was developed by a group of 
authors from Poland with the aim of assessing 
the adherence of patients with chronic diseases.  
It consists of 7 questions, ie five questions about 
adherence and two questions about doctor-
patient communication. To each question, 

respondents have five offered answers that are 
scored with a score of 0-4. The total score <21 
corresponds to low adherence, while the score 
21-26 speaks in favor of moderate adherence. A 
score> 26 confirms the high adherence of the 
respondents [9,10]. Descriptive statistical 
methods were used for data analysis: arithmetic 
mean, standard deviation and percentages. An 
x2-independence test was used to determine 
statistical significance. The significance level is 
set to 95% confidence interval. The results are 
presented textually, tabularly and graphically. 
 

RESULTS 
The study included 170 respondents. 

Among them were 88 (51.8%) women and 82 
(48.2%) men. The largest number of participants 
in the study was aged 60-69 years, 72 (42.4%) 
respondents. The mean age of the study 
population was 58 ± 7.9 years. 84 (49.4%) 
participants in the research lived in the village, 
and 86 (50.6%) in the city. 17 (10.0%) 
respondents completed primary school, 108 
(63.5%) secondary school. There were 45 
(26.5%) respondents with a university degree. 
81 (47.6%) respondents were employed, 89 
(52.4%) were unemployed (Table 1).  

 
Table 1. Socio-demographic characteristics of research participants 

 
Characteristics 
 

 
N (%) 
 

 
Gender 

Men 82 (48.2%) 
Women 88 (51.8%) 

 
Age 
(years) 

40 - 49 40 (23.5%) 
50 - 59 58 (34.1%) 
60 - 69 72 (42.4%) 

Living place Village 84 (49.4%) 
City 86 (50.6%) 

 
Level of education 

Primary school 17 (10.0%) 
High school    108 (63.5%) 

College 45 (26.5%) 
 
Employment status 

Employed 81 (47.6%) 

Unemployed 89 (52.4%) 

  
35 (20.6%) subjects had arterial 

hypertension for 1 - 5 years, and 30 (17.7%) for 
6-10 years. Arterial hypertension lasting 11 - 14 
years was found in 40 (23.5%) respondents. The 
largest number of participants in the study had 
arterial hypertension lasting over 15 years, 65 of 
them (38.2%). Low adherence was verified in 40 

(23.5%) subjects, moderate in 72 (42.4%), while 
58 subjects (34.1%) had high adherence.  

High adherence was found in 22 
(26.8%) men and 36 (40.9%) women. The sex of 
the participants in the study did not have a 
statistically significant effect on adherence 
(p=0.06). 2 (5.0%) subjects aged 40-49 years, 9 
(15.5%) subjects aged 50-59 years and 47 
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(65.3%) subjects aged 60-69 years had high 
adherence. Statistically significantly higher 
adherence was found in participants in the study 
aged 60-69 years (p<0.05). Strong adherence 
was confirmed in 23 (27.4%) respondents living 
in rural areas and 35 (40.7%) respondents 
residing in the city. The place of residence of the 
study participants did not have a statistically 
significant effect on adherence (p=0.08). Only 1 
(5.9%) respondents with completed primary 
school had high adherence. Strong adherence 

was found in 38 (35.2%) respondents with a 
high school diploma and 19 (42.2%) 
respondents with a university degree. 
Statistically significantly lower adherence was 
found in participants in the study with 
completed primary school (p<0.05). High 
adherence was verified in 32 (39.5%) employed 
respondents and 26 (29.2%) unemployed 
respondents. Respondents' employment did not 
have a statistically significant effect on 
adherence (p=0.09) (Table 2).  

 
Table 2. Influence of sociodemographic factors on the Adherence in Chronic Diseases Scale index 

 

According to hi square test or Fisher test;  Low adherence; ***Intermediate adherence; ****High adherence. 
 

High adherence was found in 3 (8.6%) 
subjects with arterial hypertension for 1 - 5 
years, 5 (16.7%) subjects with arterial 
hypertension for 6 - 10 years, 6 (15.0%) subjects 
with arterial hypertension for 11 - 15 years and 

44 (67.7%) subjects with arterial hypertension 
for> 15 years. Statistically significantly higher 
adherence was found in participants in the study 
with arterial hypertension for more than 15 
years (p<0.05) (Table 3). 

 
Table 3. Influence of duration of arterial hypertension on subjects adherence to Adherence in Chronic 

Diseases Scale index 
Duration of arterial 

hypertension (years) 
ACDS score < 21** ACDS score 21-26*** ACDS score >26**** p value* 

1-5 20 (57.1%) 12 (34.3%) 3 (8.6%)  
p < 0.05 

6-10 10 (33.3%) 15 (50.0%) 5 (16.7%) 

11-15 8 (20.0%) 26 (65.0%) 6 (15.0%) 

> 15 2 (3.1%) 19 (29.2%) 44 (67.7%) 

According to hi square test or Fisher test;  Low adherence; ***Intermediate adherence; ****High adherence. 
 

DISCUSSION 
High adherence was detected in 38.3% 

of study participants. A study by a group of 
authors from Ethiopia found full adherence in 
31.4% of respondents. Similar results were 
obtained in studies conducted in China 21.3
35.2%, Ghana and Nigeria 33.3%, Kenya 31.8%, 
Palestine 36.2% and Nepal 35.4%. A slightly 

more significant percentage of high adherence 
was verified by studies in Italy 48.6%, Brazil 
52.9%, the United Arab Emirates 54.4%, the 
United States 57.6% and Pakistan 77.0%. A 
study by a group of authors from Korea verified 
adequate adherence in 81.7% of respondents. 
Differences in the availability and quality of 
health care are cited as a possible reason for 

Characteristics ACDS score < 21** ACDS score 21-26*** ACDS score >26*** p value* 

Gender Men 18 (22.0%) 42 (51.2%) 22 (26.8%) NS, 0.06 
Women 22 (25.0%) 30 (34.1%) 36 (40.9%) 

Age (years) 
 

40-49  19 (47.5%) 19 (47.5%) 2 (5.0%)  
p < 0.05 50-59  19 (32.8%) 30 (51.7%) 9 (15.5%) 

60-69  2 (2.8%) 23 (31.9%) 47 (65.3%) 
Living place   Village 23 (27.4%) 38 (45.2%) 23 (27.4%) NS, 0.08 

City 17 (19.8%) 34 (39.5%) 35 (40.7%) 
Level of 
education 

Primary school   12 (70.6%) 4 (23.5%) 1 (5.9%)  
p < 0.05 High school 20 (18.5%) 50 (46.3%) 38 (35.2%) 

College 8 (17.8%) 18 (40.0%) 19 (42.2%) 
Employment 
status 

Employed 15 (18.5%) 34 (42.0%) 32 (39.5%)  
NS, 0.09 Unemployed 25 (28.1%) 38 (42.7%) 26 (29.2%) 
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differences in adherence in the mentioned 
research [3,11,12]. In our study, there was no 
statistically significant influence of gender on 
the adherence of the subjects. 

A significant number of studies did not 
identify gender as a statistically significant 
factor in the adherence of the respondents, but it 
emphasizes a slightly higher adherence in 
females. The lack of gender differences in 
adherence in adolescents is explained by the fact 
that parents take responsibility for adhering to 
the therapeutic regimen in this age group. The 
better adherence observed among young women 
arises as a consequence of earlier cognitive 
maturation. The need for social desirability (the 
desire to meet social expectations) and a better 
perception of the disease in women may 
contribute to the observed differences. [13,14]. 
The study verified a statistically significantly 
higher adherence in people aged 60-69 years. 
Numerous studies have identified aging as a 
statistically significant factor in increasing 
patient adherence. A middle-aged person often 
inadvertently violates the therapeutic protocol 
due to lifestyle factors, social or psychological 
variables. Elderly patients devote more time to 
the treatment regimen and use a number of aids 
such as tablet boxes and a calendar. In addition, 
older people often have comorbidities and show 
greater concern for their health. Possible 
unintentional reduction of adherence in persons 
over the age of eighty occurs as a consequence of 
cognitive and physical deficiencies [1,5,15,16].
 The research did not detect the 
existence of a statistically significant influence of 
place of residence on the adherence of the 
respondents. A study by a group of authors from 
Bangladesh found statistically significantly 
lower adherence in people residing in rural 
areas. Poor adherence of the rural population 
occurs as a result of lower socio-economic 
status, poorer access to health care, lack of 
specialist services and frequent changes in 
health care staff [15]. A judge from a group of 
authors from Australia determined a distance of 
more than 10 kilometers from the nearest health 
facility as an independent predilective factor of 
poor adherence [17]. 

The study noted the existence of 
statistically significantly lower adherence in 
study participants with completed primary 
school. Studies by a group of authors from 
Ethiopia, Pakistan, Poland, Ghana and Nigeria 
have found a negative impact of lower education 

on the adherence of subjects with arterial 
hypertension. Low income, unemployment, lack 
of awareness about the complications of 
hypertension and the importance of optimal 
blood pressure control are cited as possible 
reasons [3,9,10]. A study conducted in Ghana 
indicates that a low level of education may play 

replace antihypertensive therapy with herbs and 
spiritual healing [18]. The study noted the 
existence of statistically significantly higher 
adherence in respondents who were employed. 
Studies by a group of authors in Iran found a 
statistically significant weakening of adherence 
in unemployed respondents with limited access 
to medicines. Participants in the low-income 
study were 18.5 times more likely to have poor 
adherence than respondents whose incomes 
were average [3,6]. The study detected a 
statistically significant increase in adherence 
with prolonged hypertension. A study conducted 
in China detected the duration of hypertension 
for an independent predictor of quality 
adherence [3]. Prolonged duration of 
hypertension is often accompanied by 
comorbidities but also an increase in awareness 
of the importance of optimal blood pressure 
control. Research by authors from Ethiopia has 
determined the negative impact of prolonged  
hypertension on the adherence of patients [19]. 
Participants in the study with a duration of 
hypertension of five or more years were more 
than five times more likely to have poor 
adherence compared to subjects in whom 
hypertension was diagnosed less than two years 
ago. With the stabilization of blood pressure, a 
significant number of patients are considered 
cured. In addition, long-term use of drugs 
burdens patients and leads to inadequate use or 
discontinuation of antihypertensive therapy 
[3,19]. A study by a group of authors from 
Malaysia did not establish a statistically 
significant association between the duration of 
hypertension and adherence [20]. According to 
the same, problems with adherence occur in the 
first six months after the introduction of 
antihypertensive therapy and persist for up to 4 
years. At the end of this period, no statistically 
significant differences in therapeutic adherence 
were verified [20].   
 

CONCLUSION 
Adherence of the subjects was 

statistically significantly affected by age, 
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educational status and duration of arterial 
hypertension. Place of residence, employment 

status and gender of respondents do not show a 
statistically significant impact 
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CLINIC FOR PSYCHIATRY HAJDUK VELJKOVA 1 
 
Summary: OBJECTIVES: The aim of this study is to determine the prevalence of metabolic syndrome 
(MetS) in a sample of hospitalized patients and to relate it to socio-demographic characteristics, 
psychiatric diagnosis and psycho-pharmacotherapy. METHODS: The study was conceived as a 
retrospective cohort study. Data of interest for this research were collected from the medical history of 
hospitalized patients at the Clinic for Psychiatry KCV in the period from January 2018 to January 2020. 
RESULTS: Out of a total of 2409 patients hospitalized at the Psychiatric Clinic, 1327 patients had criteria 
for metabolic syndrome, with a high prevalence of 55.1% among this population. Although there are more 
respondents in the sample (55.7%), males with a diagnosis of MetS (58.1%) dominate. The data show that 
the prevalence of metabolic syndrome increases statistically significantly with the age of psychiatric 
patients. However, the prevalence of metabolic syndrome in the study population younger than 30 years 
is about 33%. Among patients with incomplete primary school, 67% have a diagnosis of metabolic 
syndrome, which is statistically significantly higher than other compulsory profiles (p <0.001). The study 
sample shows a statistically significantly higher prevalence of metabolic syndrome among patients treated 
for psychotic disorders, with as much as 67% prevalence. Therapy with atypical antipsychotics was most 
associated with metabolic syndrome in 67.5% of patients, followed by a combination of 2 or more 
antipsychotics 
response that the subjects will suffer from the metabolic syndrome, the quotient of which is 1.34 by 
logistic regression. Another important predictor refers to triglyceridemia, whose probability quotient is 
1.12. CONCLUSION: The prevalence of metabolic syndrome in psychiatric patients in Novi Sad is 
alarmingly high, in more than half of patients, especially those treated for psychotic and mood disorders 
and using atypical antipsychotics and combinations of antipsychotics. In a patient with metabolic 
syndrome there is male dominance, low educational profile and the prevalence increases statistically 
significantly with increasing age of psychiatric patients 
Keywords: Abdominal Obesity, Metabolic Syndrome, Mental disorders  
 

INTRODUCTION 
Mass non-communicable diseases are in 

the first place in terms of morality and morbidity 
within the general population. In this group of 
diseases, metabolic diseases such as obesity and 
diabetes predominate, which are accompanied 
by an increased risk of cardiovascular and 
cerebro-vascular incidents, and a consequent 
fatal outcome. In the population of psychiatric 
patients, however, it is known that the rate of 
premature mortality from all causes is far higher 
than in the general population. Studies have 
shown that the life expectancy of patients with 
significant psychiatric disorders is reduced by 7 
to 24 years [1,2,3,4]. On the other hand, about 
60% of premature deaths of psychiatric patients 
occur due to somatic illnesses, predominantly 

due to cardiovascular diseases. The risk of 
cardiovascular diseases, increased by 
comorbidities such as diabetes, obesity, stroke, 
is multiplied in patients with several different 
psychiatric diseases such as psychotic disorders, 
mood disorders and anxiety disorders. 
[1,2,3,4,5]. 

MetS is defined as a combination of 
multiple comorbid conditions such as abdominal 
obesity, high arterial blood pressure, low "good", 
HDL cholesterol, hypertriglyceridemia and 
hyperglycemia. MetS is therefore the first step 
on the so-called. A "metabolic pathway" that 
ultimately ends in premature death. This 
concept of MetS is in line with the 
recommendations of the International Diabetes 
Federation. The concept of MetS has proven to 
be the most appropriate universal predictive 
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factor that allows to select groups with 
increased risk and to prevent the progression of 
the "metabolic pathway" by timely medical and 
nutritional action [6,7]. 

The prevalence of MetS in the general 
population is between 10% and 15%, while in 
the population of psychiatric patients the value 
is many times higher and ranges from 30% to as 
much as 60% [8,9,10]. Most of the world's 
research points to psychotropic therapy as one 
of the main causes of the multiple incidence of 
MetS within a group of psychiatric patients 
[11,12]. Weight gain is often a side effect of a 
large number of psychotropic drugs. Today it is 
clear that some drugs used in psychiatry as a 
side effect disrupt fat and sugar metabolism 
[13,14].  

We did not find studies of the 
prevalence of MetS in a group of psychiatric 
patients in Serbia. Therefore, this study was 
conducted to assess the prevalence of MetS in a 
sample of patients hospitalized at the Clinic for 
Psychiatry of the Clinical Center of Vojvodina 
(KCV) in Novi Sad and linked it to socio-
demographic characteristics, psychiatric 
diagnosis and psycho-pharmacotherapy used in 
psychiatric patients and to single out possible 
predictor risk factors for MetS screening. 
 

MATERIAL AND METHODS 
The study was designed as a 

retrospective cohort study. Data of interest for 
this research were collected from the medical 
histories of hospitalized patients at the Clinic for 
Psychiatry KCV in the period from January 2018 
to January 2020. Data on 2409 patients were 
collected. Patients under the age of 18 were not 
included in the study, as well as those who did 
not have a primary psychiatric discharge 
diagnosis according to ICD-10, and those 
patients for whom there were no complete data 
from medical histories. Those patients who were 
treated more than once in the study period were 
counted only once in the total sample. There 
were no patients treated for addiction in the 
sample. Sociodemographic and clinical data are 
taken from the history of the disease. The 
primary psychiatric diagnosis was taken from 
the discharge card according to the code system 
ICD-10. All diagnoses are grouped into four 
categories: psychosis (F20-29), mood disorders 
(F30-34), anxiety disorders (F40), and other 
mental disorders. The MetS is determined by the 

criteria envisaged by the agenda of the 
International Diabetes Federation.  
1) Waist circumference values > 102 cm for men 
and> 88 cm for women, 
2) triglyceridemia> > 1,7mmol /L (1.5 mg / ml)   
3) HDL cholesterolemia HDL< 1.03 mmol/L 
(men) or < 1.29 mmol/L (women) (<0.4 mg/ml 
for men and <0.5 mg/ml for women),  
4) arterial blood pressure> 135/85 mmHg,  
5) fasting glycemia> 6.1 mmol / l.  

If at least three of the above criteria are 
met, it is considered that there is a diagnosis of 
MetS. Patients with a history of associated 
arterial hypertension and diabetes mellitus were 
also included in the study. 

Data on psycho-pharmaceuticals that 
patients, included in the study, drank were also 
recorded. Medications are divided into five 
groups - classic and atypical antipsychotics, 
antidepressants, mood stabilizers. A large 
number of patients were not on 
monopsychopharmacotherapy, so another group 
was formed where patients who took 2 or more 
drugs were classified. It is considered that a 
patient is on therapy with a certain 
psychopharmaceutical if he has been drinking it 
for the last 30 days in the prescribed therapeutic 
dose. 

Statistical data processing initially 
consisted of descriptive variables. Frequencies 
and proportions were used for their processing, 
while standard deviations, means and medians 
were used to represent quantitative variables. 
The chi square test was used to assess the 
difference in the prevalence of MetS between the 
sexes. Comparison of the prevalence of MetS in 
different diagnoses was performed using the 
ANOVA (F) test, and in the case of a statistically 

applied. A binary logical regression model was 
applied to identify the most important factors 
for the dichotomous outcome - the presence or 
absence of MetS in the study group. For all 
applied statistical tests, the error level was set to 
an acceptable level of p <0.05. Statistical data 
processing was done in the computer program 
SPSS 12.0. 

The conduct of such a study was 
approved by the Ethics Committee of the KCV. 
The study is conducted according to 
internationally recognized ethical standards set 
in the field of biomedical research. 
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RESULTS 
A total of 2409 psychiatric patients 

participated in the study. The prevalence of MetS 

among this population is 1327 and 55.1%, 
respectively. 

 
Table 1. Sociodemographic characteristics 

    Metabolic syndrome        Statistical analysis  
  Overall Yes No  P 

Sex         

   Male 1068 (44,3%) 621 (58,1%) 447 (41,9%)   

   Female 1341 (55,7%) 706 (52,6%) 635 (47,4%) 7,045 0,008 
Age      

  AS+-SD 46,87±18,09 47,06+-17,97 46,64+-18,24   

< 30 years 953 (39,6%) 321 (33,7%) 632 (66,3%)   

  od 31 do 50 years 817 (33,9%) 449 (55,0%) 368 (45,0%)   
> 51 yers 639 (26,5%) 357 (55,9%) 282 (44,1%) 0,230 0,891 

Marital status      

  Married 527 (21,9) 255 (48,4%) 272 (51,6%)   

  Single 752 (31,2%) 467 (62,1,%) 285 (37,9%)   
  Divorced 862 (35,8) 427 (49,5%) 435 (50,5%)   

  Widowed 268 (11,1%) 178 (66,4%) 90 (33,6%) 49,157 0,000 

Number of children      

  AS+-SD 1,56±0,60 1,56+-0,61 1,55+-0,60   
  None 1205 (50,0%) 660 (54,8%) 545 (45,2%)   

  1-3 children 1062 (44,1%) 586 (55,2%) 476 (44,8%)   

> 3 children 142 (5,9%) 81 (57,0%) 61 (43,0%) 0,271 0,873 

Educational level      
  Illiterate 477 (19,8%) 322 (67,5%) 155 (32,5%)   

  Primary/less 629 (26,1%) 344 (54,7%) 285 (45,3%)   

  Secundary/less 799 (33,2%) 436 (54,6%) 363 (45,4%)   

  University/other 504 (20,9) 225 (44,6%) 279 (55,4%) 57,079 0,000 
Note: AS - arithmetic mean, SD - - statistical, p - statistical significance 

 
Although there are more female 

respondents in the sample (55.7%), there are 
more male respondents with a diagnosis of MetS 
(58.1%) than women. The average age of the 
patient is about 47 years. About 40% of the 
sample consists of respondents younger than 30 
years, a third from 30 to 50 years, and a quarter 
over 50 years of age. In the population of 
patients younger than 30, one third record the 
criteria for the diagnosis of MetS. It can be 
observed that among widows and singles there 
are more subjects with MetS compared to 
patients who are married or divorced. On 
average, respondents have less than two 
children. In terms of education, one third of 
respondents have completed secondary school, 
one fifth do not even have completed primary 
school, and one in four respondents has only 
primary school, and about 20% of them have a 
high school diploma. Among patients with 
incomplete primary school, almost two thirds of 
them are diagnosed with MetS. It can be seen 

that there is a statistically significant correlation 
between the sex of the subjects and the 

). Men 
have a relatively hig
(49,157, p=0,000). There is a statistically 
significant correlation between the level of 
education of the subjects and the prevalence of 

 ) 
Approximately half of the patients 

included in the study are being treated for 
psychotic disorders, a third are suffering from 
mood disorders, and a fifth are suffering from 
anxiety disorders. The study sample shows a 
statistically significantly higher prevalence of 
metabolic syndrome among patients treated for 
psychotic disorders, with as much as 67% 
prevalence. Therapy with atypical antipsychotics 
was most associated with metabolic syndrome 
in 67.5% of patients, followed by a combination 
of 2 or more antipsychotics with 60.7% 

The diagnosis of 
metabolic syndrome is most common in patients 
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up to 5 years of age and is over 65%. The body 
mass index averages about 28, but is 10 units 
higher among the population of subjects who 
have MetS. The situation is similar when it 
comes to waist circumference. The average waist 

circumference among the psychiatric population 
in the sample was 95 cm, while among subjects 
with MetS the waist circumference was higher 
by almost 20 cm compared to those without 
MetS. 

 
Table 2. Clinical characteristics 

    Metabolic Syndrome Statistical 
analisys 

 

  Overall Yes No  p 
      

Psychiatric diagnosis      
Psychotic disorder 1098 (45,6%) 742 (67,5%) 356 (32,5%)   

Mood disorder 806 (33,5%) 429 (53,2%) 377 (46,7%)   
Anxious disorder 454 (23,2%) 142 (31,3%) 312 (68,7%)   
Other mental disorders 51 (2,1%) 19 (37,2%) 32 (62,8%) 181,05 0,000 

Psychofarmacs      
   Atypical antipsychotic 898 (37,3%) 594 (66,1%) 304 (33,9%)   
   Antidepresive 287 (11,9%) 160 (55,7%) 127 (44,3%)   
   Clasical antipsychotic 448 (18,6%) 246 (54,9%) 202 (45,1%)   
   Mood stabilizator 267 (11,1%) 141 (52,8%) 126 (47,2%)   
   Mix of 2 or more psychofarmacs 509 (21,1%) 309 (60,7%) 200 (43,8%) 26,99 0,0019 

Bigining og illness (year)      
   AS+-SD 26,18±5,46 26,14+-5,37 26,22+-5,57   
< 25  1023 (42,5%) 568 (56,5%) 455 (44,5%)   
   25  50 1386 (57,5%) 759 (54,8%) 627 (45,2%) 0,138 0,711 
Duration of psychiatric disease 

(years) 
     

   AS+-SD 20,73±16,87 20,97+-16,86 20,45+-16,89   
<=1  504 (20,9%) 206 (41,0%) 298 (59,0%)   
   1-5 501 (20,8%) 325 (64,9%) 176 (35,1%)   
   6-10 396 (16,4%) 247 (62,5%) 149 (37,5%)   
> 10  1008 (41,8%) 509 (50,5%) 499 (49,5%) 3,653 0,312 
Obesity indicators      
   BMI 27,82±5,92 32,50+-3,50 22,08+-1,76   
   Waist circumference (cm) 94,97±13,82 103,67+-

11,90 
84,28+-6,65   

Blood pressure      
   Systolic (mmHg) 126,37±21,68 126,22+-

21,63 
126,54+-21,75   

   Diastolic (mmHg) 80,72±16,41 80,88+-16,35 80,53+-16,49   
Laboratory tests      

   Fasting blood glucose (mmol/L) 5,80±2,61 7,78+-2,62 5,91+-2,60   
   Triglycerides (mmol/L) 2,77±1,59 2,75+-1,58 1,79+-1,62   
   HDL- Cholesterol (mmol/L) 1,12±0,60 1,00+-0,59 1,23+-0,62   

Note: AS - arithmetic mean, SD - - statistical, p - statistical significance 
 

It has been shown that there is a 
statistically significant difference in BMI values 
between subjects with MetS and those who do 
not have this syndrome. In subjects with MetS, a 
significantly higher value of the mentioned index 
is recorded in relation to subjects without MetS, 
where the magnitude of the impact is large and 
amounts to 0.86. Also, there is a statistically 
significant difference in the value of the waist 
circumference indicator between subjects with 
MetS and those who do not have this syndrome. 

Subjects with MetS have a significantly larger 
waist circumference compared to subjects 
without MetS, with a large impact size of 
0.76.Table 3 also shows that there is a 
statistically significant difference in blood sugar, 
triglyceridemia and HDL cholesterol level 
between subjects with MetS and those who do 
not have this syndrome. 
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Table 3. Mann-Whitney U test to examine differences between patients with and without metabolic 
syndrome in terms of body mass index (BMI) and waist circumference, arterial blood pressure values and 

laboratory measurements 
Obesity indicator Metabolic 

syndrome 
Md N Mann-Whitney U Wilcoxon W Z p 

BMI Yes 31,70 1327 0,000 585903,000 -42,278 0,000 
No 22,20 1082 

Waist circumference 
(cm) 

Yes 102,00 1327 84069,500 669972,500 -37,327 0,000 
No 84,30 1082 

Blood pressure        
Systolic (mmHG) Yes 125,90 1327 711884,500 1593012,500 -0,355 0,723 

No 126,90 1082 
Diastolic (mmHG) Yes 80,90 1327 708787,500 1294690,500 -0,537 0,591 

No 80,20 1082 
Laboratory tests Metabolic 

syndrome 
Md N Mann-Whitney U Wilcoxon W Z p 

Fasting blood glucosae 
(mmol/L) 

Yes 7,78 1327 713267,500 1594395,500 -18,273 0,005 
No 5,40 1082 

Triglycerides (mmol/L) Yes 2,75 1327 711881,500 1593009,500 -12,355 0,200 
No 1,79 1082 

HDL-Cholesterol 
(mmol/L) 

Yes 1,00 1327 713133,500 1594261,500 -10,281 0,000 
No 1,23 1082 

Note: Md - median, N - number of subjects, Mann-Whitney U - test value, Wilcoxon W - statistician, Z - standardized statistician, p - 
statistical significance 

 
As shown in Table 4, two independent 

variables made a unique statistically significant 
contribution to the model (abdominal obesity 
and triglyceridemia). The strongest predictor of 
the answer that the respondents will suffer from 
the MetS is the waist circumference, whose 
quotient is 1.34. Thus, the probability that the 
subject will be diagnosed with metabolic 
syndrome is 1.34 times higher with an increase 

in abdominal obesity (waist circumference), 
when all other factors are equal. Another 
important predictor refers to triglyceridemia, 
whose probability quotient is 1.12. Thus, the 
probability that the subject will be diagnosed 
with MetS is 1.12 times higher with an increase 
in triglyceride values, when all other factors are 
equal. 

 
Table 4. Estimation of the influence of predictor variables on the probability of obtaining metabolic 

syndrome - binary logistic regression 
 95% C.I.  EXP (B) 
Varijable B S.E. Wald df Sig. Exp (B) Down limes Uper limes 
Bibining of illness -0,02 0,01 2,82 1,00 0,09 0,98 0,96 1,00 
Waist 
circumference 

0,29 0,01 516,82 1,00 0,00 1,34 1,31 1,38 

Triglycerides 0,12 0,05 6,47 1,00 0,01 1,12 1,03 1,23 
Constant -26,39 1,18 497,05 1,00 0,00 0,00   

Note: B - regression coefficient, S.E. - standard error, Wald - indicator value, df - number of degrees of freedom, Sig. - statistical 
significance, Exp (B) - odds ratio, 95% C.I. for EXP (B) - 95% confidence interval for the probability quotient 

 
DISCUSSION 

As far as the author knows, this is the 
first work in the Autonomous Province of 
Vojvodina, but also in the entire territory of the 
Republic of Serbia, which deals with the 
examination of the prevalence of MetS in the 
population of psychiatric patients. It is known 
that patients with serious psychiatric illnesses 
have a far higher risk of developing MetS than 
the general population. In this study, the 
prevalence of MetS in the study population was 
55.1%. This percentage is significantly higher 

than values from similar studies conducted 
worldwide where the prevalence ranges 
between 25 and 35% [8,14,15,16]. Although the 
study from the United Arab Emirates records an 
approximately high value of 48.1% prevalence of 
MetS in the group psychiatric patients [17]. 
Regarding the prevalence of MetS in the general 
population of Serbia, which is quite high and 
ranges from 38.4 to 42.7%, we see that 
psychiatric patients in Serbia are also classified 
as a vulnerable group in terms of metabolic 
status [18]. It is clear that a person with a mental 
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illness is about 30% more likely to develop MetS. 
High rates of MetS in both the general 
population and the population of psychiatric 
patients in Serbia are certainly significantly 
associated with a predominantly sedentary 
lifestyle characterized by minimal physical 
activity and predominantly calorie-dense foods 
represented in the diet. 

The prevalence of MetS increases with 
the age of psychiatric patients, but that in the 
population aged 30 to 50 and over 50 is 
approximately the same and amounts to about 
55%. Such conclusions are in agreement with 
the findings of several different studies on 
similar topics worldwide [19]. However, what is 
worrying is that the incidence of MetS in the 
study population under the age of 30 is about 
33%. The prevalence of MetS among older 
adolescents (16-18 years) in Serbia is 13% [20]. 
How much psychiatric illness is an additional 
aggravating factor in the life of a young person 
for the development of comorbid physical 
diseases is clear from the fact that in practically 
10 years from the end of adolescence to 30 years 
of age the incidence rate of MetS almost 
urtostructs. The high prevalence of MetS in the 
general population in general can be explained 
by the high prevalence of MetS components in 
the elderly, such as hyperglycemia and 
dyslipidemia [21]. Although some studies 
suggest that the high incidence of MetS in the 
elderly is due to functional and metabolic 
changes which are a consequence of aging. And 
that would mean that the MetS is a common 
companion of the aging process, which 
practically does not stand. 

In relation to the differences in the 
prevalence of MetS in the population of 
psychiatric patients in terms of gender, unlike 
most similar world studies, it was found that 
men with psychiatric diseases significantly more 
often meet the criteria for diagnosis of MetS 
[22,23]. Male, older age, single life, lower level of 
education and higher number of children in this 
study were selected risk factors for higher risk 
for the development of MetSin the psychiatric 
population. All these characteristics of the model 
of a psychiatric patient at risk for the diagnosis 
of MetS have been confirmed by studies from 
South Korea [24]. This deviation can be 
explained precisely by the characteristics of the 
risk population itself. Single, middle-aged men, 
middle and lower level of education and level of 
economic power, who have a psychiatric illness 

and therefore insufficient and inadequate social 
support have all the prerequisites to practice a 
bad lifestyle, often accompanied by harmful 
habits such as smoking and alcohol use leading 
to metabolic development. syndrome. 

Psychiatric patients have been shown to 
have a significantly higher risk of having some of 
the components of MetS. [8] And for the general 
population, the overall contribution of MetS 
diagnosis to overall mortality is estimated at 6-
7%, 12-17% as the prevalence of arterial 
hypertension and 30-52% regarding diabetes 
mellitus [25,26,27]. This study showed that the 
duration of psychiatric illness plays a very 
important role as a risk factor for the 
development of MetS in patients. Over 60% of 
psychiatric patients treated for up to 5 years, as 
well as over 5 to 10 years, have a MetS. Two 
meta-analyzes by American authors find that the 
duration of psychiatric illness is the greatest risk 
factor for the development of MetS [27,28]. The 
duration of psychiatric illness is certainly related 
to the age of such patients, but also to the time of 
exposure to psychotropic medication, which 
both have a positive impact on the development 
of MetS. 

According to recently published studies, 
there are no statistically significant differences 
between the prevalence of MetS among patients 
with different psychiatric diagnoses  studies 
that directly compared schizophrenic patients 
with patients with bipolar disorder. However, 
there are review studies that find a much higher 
incidence of MetS among the population of 
schizophrenic and bipolar disorders [29]. The 
current study sample shows a significantly 
higher prevalence of MetS among patients 
treated for psychotic disorders, with as much as 
67% prevalence. While in the second place are 
patients with a diagnosis of mood disorders. 
Both samples showed a statistically significant 
difference in relation to the occurrence of MetS. 
Certainly, patients with these two psychiatric 
diseases are most often treated with atypical 
antipsychotics, mood stabilizers and 
antidepressants, as well as a combination of 
several different psychopharmaceuticals, which 
seems to be the strongest contributing factor to 
metabolic disorders, in addition to practicing 
unhealthy lifestyles and harmful habits. But the 
use of psychotropic drugs is the main difference 
between the population of psychiatric patients 
and the general population. It is certainly a 
mixed constellation of different risk factors such 
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as the clinical characteristics of the diagnosis 
itself with a predominance of negative 
symptoms, lack of adequate social support that 
together condition such a somatic risky lifestyle 
of psychiatric patients. 

Atypical antipsychotics, but also a 
combination of several different 
psychopharmaceuticals, were the only ones that 
stood out as statistically significantly associated 
with the development of MetS. Such findings 
agree with most of the world's findings linking 
the use of atypical antipsychotics and the 
development of metabolic anchor. The CATIE 
study showed that after 3 months of olanzapine 
exposure, there was a significant increase in the 
number of patients who met the criteria for MetS 
[28]. Metabolic deterioration was also observed 
during long-term research of patients treated 
with clozapine [29]. As the indication field for 
atypical antipsychotics has significantly 
expanded today - from affective disorders to 
mood disorders, the population of patients using 
these drugs has increased 
significantly. Therefore, the risk of metabolic 
abnormalities should be considered when 
choosing an appropriate psychotropic drug, 
especially atypical antipsychotics. 

Waist circumference and 
triglyceridemia stand out as the two most 
common contributing factors for the 
development of MetS in psychiatric patients. The 
risk that a psychiatric patient is diagnosed with 
MetS is 1.34 times higher with an increase in 
waist circumference, when all other factors are 
equal. Another important predictor refers to 
triglyceridemia, whose probability quotient is 
1.12. These findings agree with the findings of 
several world studies, which certainly find a 
statistically significant association between 
visceral obesity, waist circumference and poor 
mental health in patients [30]. Although some 
studies do not find an increased value of 
triglycerides in the blood as a statistically 
significant predictor for the development of 

MetS. these are the levels of cholesterol in the 
blood [31]. The reasons for this finding in the 
current study may lie in the fat metabolism itself. 
If it is known that triglycerides are only the 
initial component in the formation of 
cholesterol, it can be concluded that a high value 
of triglycerides also significantly contributes to 
metabolic risk, albeit indirectly through the 
consequent increase in cholesterol. The main 
reason for the increased blood cholesterol 
values in the patients included in this study is 
the diet rich in fats and refined simple sugars 
that dominates in the Autonomous Province of 
Vojvodina.  
 

CONCLUSION 
The prevalence of MetS in psychiatric 

patients at the Clinical Center of Vojvodina in 
Novi Sad is alarmingly high. in more than half of 
patients, especially those treated for psychotic 
and mood disorders and using atypical 
antipsychotics and combinations of 
antipsychotics. In a patient with metabolic 
syndrome there is male dominance, low 
educational profile and the prevalence increases 
statistically significantly with increasing age of 
psychiatric patients. These findings once again 
emphasize the importance of continuous, long-
term and multisystem monitoring of psychiatric 
patients, and the need to provide better 
organized social and health support, especially 
vulnerable from the group of psychiatric 
patients - the elderly, singles, singles. especially 
atypical antipsychotics, as drugs that have stood 
out as those most strongly associated with the 
development of MetS in a group of psychiatric 
patients. Waist circumference and blood 
triglyceride values are suggested as the best 
predictor factors for the development of MetS. 
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FROM LOUIS BRAILLE TO THE FIRST SERBIAN SPELLING BOOK FOR THE BLIND 
 

-  
 
(1) FACULTY OF MEDICINE, UNIVERSITY OF NIS, DR ZORANA DJINDJICA 81, NIS; (2) CLINIC FOR EYE 
DISEASES KC NIS, DR ZORANA DJINDJICA 48, NIS; (3) CENTER FOR  RADIOLOGY KC NIS, DR ZORANA 
DJINDJICA 48, NIS 
 
SUMMARY: INTRODUCTION. Blindness is a multiple problem of a psychological-economic-social nature, 
viewed from different points through the centuries. Louis Braille is the creator of the letter that enabled 
blind people around the world to become literate and educated. THE LIFE AND WORK OF LOUIS BRAILLE. 
Blind from the age of three after an eye injury with an awl, Louis Braille (1809-1852) had the opportunity 
to learn about the possibilities of educating blind people early on. However, his talent, recognized in time 
and a desire to acquire new knowledge, will enable him to attend the "Royal Institute for Blind Youth" in 
Paris, where young Braille continues his education, creation, living, and later became a lecturer. A 
PRECURSOR TO BRAILLE. Until the creation of the Braille script, a relief linear script was used to educate 
the blind. THE ORIGIN OF BRAILLE. The meeting with the French captain Charles Barbie (1821), the 
introduction to the communication system for the needs of soldiers "night writing", was the starting point 
for the future Braille (1825), a dotted alphabet method for the blind, which the author adapted later for 
writing music and mathematical symbols (1837). The Braille alphabet was chosen as the official method of 
reading and writing intended for blind people only in 1878 at the World Congress in Paris, and later on 
adapted to more than two hundred languages and dialects. IN 1917, BRAILLE "SPOKE"IN CYRILLIC. The 
beginnings of the education of the blind in Serbia are related to 1917 and Bizerte, where, as part of the 
rehabilitation of the blind Serb soldiers with disabilities ,for the first time in the "Printing House of 
Serbian Disabled People", the Braille "spoke" in Cyrillic. "My first joy" is the name of the first Serbian 

-1943), who at that time was the only one who knew 
pedagogical work with the blind, and was also their first teacher and future school principal. 
CONCLUSION. Louis Braille is one of the most inventive personalities in history, the creator of the letter 
that enabled blind people around the world to become literate and educated, as well as our brave Serbian 
army during the First World War. 
Key words: blindness, Louis Bra  
 

INTRODUCTION 
 

Vision is not everything, but what is everything 
without sight?  

Schopenhauer A., German philosopher 
 
According to the International 

Classification of Diseases, there are the following 
levels of visual functionality: normal vision, mild 
and severe visual deficit defined as low vision 
(LV) and blindness [1]. Blindness is a multiple 
problem, of a psychological-economic-social 
nature, viewed from different angles through the 
centuries. Luisa Hofmann describes how a blind 
person experiences their condition in 1981 in 
the author's publication of the same name: 
"Blindness cannot be understood by just closing 
your eyes for a few minutes or trying to orient 

yours
complicated and problematic." [1]. Different 
definitions of blindness are mentioned in the 
literature. If there is congenital and early 
acquired blindness, it is also called "double 
blindness", it has a special weight, because such 
people do not have a proper idea of the outside 
world around them, and often lag behind in 
mental development, unlike later blind people 
who have retained "spiritual sight", ie the idea of 
previously seen things based on memory [2]. 

Louis Braille is one of the most 
inventive figures in history in general, the 
creator of the letter that enabled blind people 
around the world to become literate and 
educated. 
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THE LIFE AND WORK OF LOUIS BRAILLE 
Louis Braille (1809-1852) was born on 

4th January, 1809, at Couvray, near Paris. The 
date of his birth was marked as the International 
Day of Braille. Braille is the emissary of light in 
the lives of the light denied. He was the youngest 
of four children in the family. His father Simon-
Rene was a master, a cooper. Little Louis loved 
to watch him as he worked leather, skillfully cut 
and made harnesses, bridles and saddles for 
country horses. In his father's absence, Louis 
injured his eye. At three years of age, an accident 
deprived him of his sight. At that time, there was 
no hope for the possibility of education and 
employment for the blind person without a rich 
background. 

Louis' education was started by his 
father, who taught him to read the alphabet by 
pressing his index finger over wooden boards 
carved in the shape of letters and writing, 
guiding his hand and holding it in him hand. 
Father Poli was priest of the church of St. Peter 

Louis. Thanks to his engagement, and with a 
previous real assessment of the boy's quality, 
Bray received a scholarship for Royal Institute 
for Blind Youth at Paris (the first institution for 
the blind in the world), where he left in 1819 to 
study; to live and where be later on became a 
lecturer. The institute was founded in 1785 by 
the French professor of calligraphy Valentin 
Haüy (1745-1822), who came up with the idea 
that blind people could "read with their fingers" 
[3].   
 

A PRECURSOR TO BRAILLE 

educate the blind until the creation of the Braille 
script. The convex, embossed text obtained by a 
special procedure should have been suitable for 
reading with the sense of touch, ie with the 
fingertips. The earliest information about the 
existence of a relief letter for the blind dates 
from 1312 and it is related to the name of a blind 
professor at the Baghdad High School, Zain-Din 
al Amid. "Quipos" is a system of knots of various 
shapes and sizes on a rope, which blind Indians, 
marked certain words, letters and dates from 
their calendar in the 16th century [3]. Other 
techniques likes engraving letters and signs in 
wooden tiles in the form of bas-reliefs, 
imprinting movable convex letters from letters 
on paper, writing linear letters on a wax board, 
etc. were used in Europe during the 16th and 

17th centuries [3]. Common to these attempts 
was that blind people were trained to write the 
letters for "seeing", on plain paper, with 
accessories, which was not an adequate solution, 
because it is not just about enabling the blind to 
write on the way of "seeing" with a pen, pencil or 
pen, it is already necessary to find a letter that 
the blind could write quickly and safely and then 
easily read it themselves " [3]. 
 

THE ORIGIN OF BRAILLE 
Young Bray realized that the embossed 

Latin alphabet was difficult to use after reading 
all the books the institute owned. He thought 
that there must be a way to read faster, "to make 
the letters on paper feel faster", so he started 
experimenting with drilling leather in the shape 
of circles, squares and triangles, in an attempt to 
develop an alphabet for the needs of the blind. 
At the same time, Charles Barbie, a captain in the 
French army, developed a communication 
system for soldiers during the night shift. "Night 
Writing" was represented by a lattice structure 
composed of twelve convex dots and dashes on 
cardboard. By grouping and combining points in 
different ways, Barbie marked letters and 
sounds, hoping that his method would be 
applicable to the needs of blind people as well. 
Louis Bray became acquainted with this system 
in 1821, when Captain Barbie visited the Royal 
Institute for Blind Youth and showed his method 
to the school principal. Although it had many 
shortcomings, the system served as inspiration 
and encouragement to the clever thirteen-year-
old Bray, to adapt it for the needs of blind people 
and thus develop the method of the dotted 
alphabet. From the original twelve, Bray reduced 
the "cell" to eight, and then to six points. The 
"six-point" of the established schedule and 
nomenclature became the basis of his letter. He 
formed convex dots into an upright rectangle, 
with three dots grouped vertically and two 
horizontally, and he also designed a simple pen 
and writing frame. He was sixteen years old 
(1825) when he finished and presented to the 
director his system of "points" originally 
intended for the students of the Institute in 
which he was educated. Dr. Pinier, director of 
the Institute, realizing all the ingenuity of this 
new method, encouraged Louis to supplement 
his letter with mathematical and musical 
notation, which was done in 1837. Bray 
published his first book for blind people, entitled 
"A Method for Writing Words, Music, and 
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Polyphony with the Help of Dots," in 1829, at the 
age of only twenty. It explains for the first time a 
new, simple method of reading and writing, 
according to which blind people read by 
dragging the index finger of the right hand from 
left to right, and write in the opposite direction. 
Louis Bray continued to perfect and develop his 
system of dotted alphabet. He removed the 
dashes that were present in the first, original 
version, because, although easy to read, they 
made writing difficult, and at the request of 
English students from the Institute, he added the 
letter "w", which did not exist in the original 
version. The genius of Braille was demonstrated 
to the public only in 1843. During the 
celebration on the occasion of the opening of the 
new school building, the assistant director of the 
Institute gave a speech dedicated to the Braille 
method, praising it wholeheartedly and 
presenting to the audience all the advantages 
that this letter can provide to blind people. It 
was the first official presentation of Braille. 
Simple and acceptable to blind people, but too 
much of a novelty at the time, the introduction of 
Braille was very slow, with strong resistance 
that existed in official circles. Eight years before 
Louis Braille's death (1844), the letter was 
accepted in France, which only in 1854 officially 
recognized the Braille alphabet as translated 
into English, Italian, French, German, Spanish 
and Latin. Countries around the world, one after 
another, recognized the advantages and benefits 
that the Braille alphabet provided. At the World 
Congress held in Paris in 1878, the Braille 
alphabet was chosen as the official method of 
reading and writing intended for the blind. In 
1890, it was adapted for the needs of schools in 
Europe (Austria, Belgium, Denmark, England, 
Germany, Spain and Scotland), and only in 1917 
was it recommended in the USA. Under the 
auspices of the United Nations, work began on 
adapting the alphabet in 1949 in more than two 
hundred languages and dialects. Thus, Braille 
became a universal language for blind people 
around the world. Louis Braille rests in the Paris 
Pantheon, where his remains were transferred 
during a ceremony organized in 1952, and one 
hundred years after his death. 
 

IN 1917, BRAILLE "SPOKE"IN CYRILLIC 
The treatment and recovery of the 

Serbian army in the period from 1916 to 1919 
was realized in North Africa, which served as a 
solid base in which Serbian soldiers could be 

treated, recovered, trained and retrained in 
peace, in the deep background. According to the 
third allied plan for rescuing the Serbian army, it 
was specified that the destination would be 
Bizerte, and the deployment of troops in the 
Tunisian desert [1]. The first naval transport of 
the Serbian army from the shores of the 
Albanian coast from Durres to Bizerte was 
realized on 6 th January, 1916. That date is one 
of the most important in the history of the 
Serbian army and state, it marked its turning 
point, Easter, salvation and deliverance, and 
unfortunately it was suppressed from our 
history. From that day on, not only from the 
homeland, but also from the Balkans and 
Europe, the entire army, state and part of the 
people found themselves in exile [1]. The 
wounds of the "Albanian Golgotha" have not yet 
healed, and in mid-August of the same year, 
ships with the wounded from the Thessaloniki 
front arrived in the North African ports, and 
then the evacuation of wounded and sick 
soldiers from the Thessaloniki port continued 
for another 32 months to North Africa and from 
other destinations, all with the song "The French 
ship is moving". After complete medical care and 
successful treatment, the soldiers were sent to 
the Convalescent Department in Lazouz, and 
from there, according to the degree of recovery, 
to the front [4]. 

Except for the Serbian army, no other 
had such a large disability formation, and great 
importance was attached to their treatment and 
recovery. Serbia and the descendants of old 
warriors owe immense gratitude primarily to 
French doctors and hospital staff engaged in the 
treatment of the wounded and sick. However, 
two names rise above all, and that is Émile Paul 
Aimable Guépratte (1856-1939), "Serbian 
mother", who, contrary to the order of the 
superior command, made a saving decision for 
the Serbs to settle in the best possible conditions 
upon arrival in Africa.  and Dr. Salijez, the "good 
daddy" of all Serbs who stayed in Tunisian 
hospitals. Along with the French team, 14 of our 
doctors certainly played a big role in rescuing 
and treating the Serbian army [4,5]. In order to 
reduce the consequences and prepare the war 
invalids to accept the reality and the future in 
the best way, schools, courses and workshops 
are being formed in the Lambert barracks in 
order to train the disabled and learn crafts such 
as carpentry, footwear, typographic, printing, 
etc. All the contents of the work of our soldiers 
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and their daily activities were in the function of 
rehabilitation. 

The beginnings of the education of blind 
Serbs are also connected to the same 
renunciation. Namely, in the Lambert barracks, 
on December 13, 1917, the first Serbian school 
for the blind in distant Africa was opened, in 
Bizerte (Institute for the Blind and Deaf 
Disabled), the forerunner of today's school for 
visually impaired students in Zemun. Its first 
participants were blind Serbian warriors from 
the First World War. In order for the school to 
work smoothly, books and primers adapted to 
the blind were necessary. Such books were 
printed in Braille. Of the five printing houses 
operating in Bizerte, two were Serbian. For the 
first time in the "Printing House of Serbian 
Disabled People", Braille for the blind disabled 

 
The headmaster of the school and their 

-
1943), at that time the only one who knew 
pedagogical work with the blind. He faced many 
difficulties in such circumstances, and managed 
to overcome them with his dedicated work and 
with the material help of the allied humanitarian 
missions of France, America and England. 

and providing the knowledge necessary for 
future life with the help of handy teaching aids 
as a life mission [3]. 

In 1896, after returning from school in 

alphabet and adapted it to the Serbian language. 
As there was no school for the blind at that time, 
this letter did not immediately find its use. It is 
only in Bizerte that it experiences its adequate 
application. In order to be able to engage in 

first Serbian primer for the blind called "My first 
joy". He took over the material for the primer 

1916 in Corfu. He considered it the most 
suitable, methodically best conceived for 
teaching in primary schools, and used it to print 
his primer. To print the primer, he used a sheet 
of used cans and kerosene cans, straightened it 
and folded it like a sheet of paper. He trimmed 
the pages according to the desired format of the 
book, then placed them in a handwritten board 
for the blind and with the help of a steel awl, the 
top of which was rounded, using a hammer, 
typed point by point in Braille letters for the 
blind. He made double tin clichés, put paper in 

between, closed the clichés and put everything 
together in an ordinary office press, screwed and 
thus transferred the text of the cliché to paper. 
This process was repeated for each sheet of 
primer. He folded the printed sheets and bound 
them in a book. The primer was completed in the 
spring of 1918. The format of the primer is 17 x 
24 cm, printed on one side and had 20 pages 

oldest Serbian publication in Braille, primer "My 
f  

By an act of the Ministry of Education 
and Religion of the Kingdom of Yugoslavia in 
1918, the government approved the printing of 
the primer and its use for teaching. One copy of 
the oldest primer printed in 1918 is the private 
property of the family of the late blind warrior 

of the primer was printed in Paris in 1919. In the 
Museum of the School for Visually Impaired 

the Pedagogical Museum in Belgrade, there is 
one copy of the oldest edition of this primer [3]. 
After the liberation in 1919, by moving the 
disabled from the barracks in Bizerte to the 
premises of the barracks of the Austro-
Hungarian army to the current location in 
Zemun, new perspectives of further 
development of education for the blind in Serbia 
opened up. In 1923, the Institute for the 
Disabled was transformed into a school for blind 
children, which was initially called the "Braille 
School". After the visit of King Alexander I, the 
school changed its name to "Home of the Blind 
King Alexander I" in Zemun. From that time, the 
school gradually began to acquire today's 

who made Braille's adaptation for the Serbian 
language in 1896, typhlopedagogical practice 
and theory have gone through an evolutionary 
path conditioned by the economic, political and 
cultural circumstances in Serbia. 
 

CONCLUSION 
Louis Braille is the creator of a letter 

that enabled blind people around the world to 
become literate and educated (1825). The 
adaptation of Braille for the Serbian language 

1917, in Bizerte, in the "Printing House of 
Serbian Invalids", for the first time, the Braille 
alphabet for the blind "spoke" in Cyrillic. 
Beginning of work with blind Serbian soldiers in 
Bizerte was the beginning of today's 
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comprehensive educational work with visually 
handicapped people and their social care. 
 

-
 None. 
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directly linked to the results of the work. For 
case reports, the summary should have the 
following parts: Introduction (state the 
objective in the last sentence), Case report, 
Conclusion. For other types of papers the 
summary has no specific structure. 

The summary must not contain any claims 
that are not contained in the text of the 
article. It must be written in such a way that 
even an educated nonexpert can understand 
the content of the article. After the summary, 
write 3 to 8 keywords. The words in the title 
should not be repeated and the keywords 
should be relevant or descriptive and in 
accordance with MESH rules (available at 
https://www.nlm.nih.gov/mesh). 

The next part of all the papers is an 
INTRODUCTION (with a subtitle of the same 
name), which must be brief, with a brief 
overview of the literature on the problem in 
question, and with a clear statement of the 
purpose of the article in a separate 
paragraph at the end of the introduction. 
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MATERIALS AND METHODS (with the same 
subtitle) must contain sufficient information to 
enable other researchers to repeat similar 
research without further information. Patient 
names and medical history numbers should 
not be used nor other details to help identify 
patients. The names of the apparatuses, 
software and statistical methods used must be 
indicated. 

Show the results (with the subtitle of the same 
name in BOLD) clearly and concisely. You 
should not display the same data both in tables 
and charts. 

DISCUSSION (with the subtitle of the same 
name) should discuss the interpretation of the 
results, their meaning in comparison with 
other, similar research and in accordance with 
the hypotheses of the research. The results 
already written should not be repeated. 

CONCLUSION (with the subtitle of the same 
name) should be given in a separate chapter. 

Each table, chart, or illustration must be self-
explanatory, i.e. even without reading the text 
in the manuscript. Above the table, chart, 
orimage,there should be a serial number and a 
title. Put the legend in a footnote below the 
table, chart, or image and explain any non-
standard abbreviations there. Illustrations 
(images) should be sharp and contrasting, no 
larger than 1024x768 pixels. The number of 
images should be limited to the most necessary 
(generally no more than 4-5). If the image, 
table, or chart is downloaded from the Internet 
or another source, the source must be 
indicated. 
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LITERATURE. At the end of the paper, write a 
list of cited literature, which should be as 
current as possible and most references should 
not be older than 5 years. References are 
numbered in the order they appear in the text. 
Mark the references in the text with an Arabic 
number in square brackets [...]. The literature 
lists the first 3 to 6 authors of the article cited, 
followed by "et al". Journal titles can only be 
abbreviated as in Index Medicus. The journal 
abbreviation can be found at: 
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Meeting announcements: Harris AH, editor. 
Economics and Health: 1997: Proceedings of 
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Cancer-Pain.org [homepage on the Internet]. 
New York: Association of Cancer Online 
Resources, Inc.; c2000-01 [updated 2002 May 
16; cited 2002 Jul 9]. Available from: 
http://www.cancer-pain.org/. 

Part of awebsite: 
American Medical Association [homepage on 
the Internet]. Chicago: The Association; c1995-
2002 [updated 2001 Aug 23; cited 2002 Aug 
12]. AMA Office of Group Practice Liaison; 
[about 2screens]. Available from: http: 
//www.ama-
assn.org/ama/pub/category/1736.html 

NOTE. A paper that does not meet the 
requirements of this guide cannot be referred 
for review and will be returned to the authors 
for completion and correction. Adhering to the 
preparation instructions will significantly 
shorten the time of the entire process until the 
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the quality of the articles and the regularity of 
the publication of the journal. 
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