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The International Day of Persons with Disabilities 
(IDPD) has been celebrated on December 3 since 1992. 
According to data from the World Health Organization 
(WHO), people with disabilities make up 16% of the 
world’s population. They often face obstacles that re-
duce their ability to get educated and take leadership po-
sitions in the health sector. This year’s IDPD theme is 
“Amplifying the leadership of persons with disabilities 
for an inclusive and sustainable future”. The WHO has 
recognized that strengthening the leadership of persons 
with disabilities is essential both for advancing the prin-
ciples of equality for all and achieving global health 
goals. 

Međunarodni dan osoba sa invaliditetom (MDOI) obe-
ležava se 3. decembra od 1992. godine. Prema podacima 
Svetske zdravstvene organizacije (SZO), osobe sa inva-
liditetom čine 16% svetske populacije. Oni se često su-
očavaju sa preprekama koje im smanjuju mogućnost 
obrazovanja i zauzimanja vodećih pozicija u zdravstven-
om sektoru. Tema ovogodišnjeg MDOI je „Jačanje 
liderstva osoba sa invaliditetom za inkluzivnu i održivu 
budućnost“. SZO je prepoznala da je jačanje liderstva 
osoba sa invaliditetom od suštinskog značaja kako za un-
apređenje principa jednakosti za sve tako i za postizanje 
globalnih zdravstvenih ciljeva. 



Dear authors, editors, peer reviewers, and readers of the Vojnosanitetski pregled, 
I would like to thank you for your cooperation and support in the previous year  
and wish you all the best in the coming 2025! 

Merry Christmas and Happy New Year! 

Editorial staff of the Vojnosanitetski pregled 

Poštovani autori, urednici, recenzenti i čitaoci časopisa Vojnosanitetski pregled, 
uz zahvalnost na saradnji i podršci u protekloj godini, 

želim vam sve najbolje u nastupajućoj 2025. godini! 

Srećna Nova godina i božićni praznici! 

Redakcija Vojnosanitetskog pregleda 
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Introduction 

The human immunodeficiency virus (HIV) belongs to the 
family Retroviridae, subfamily Orthoretrovirinae, genus 
Lentivirus, characterized by a long incubation period of several 
months to several years and the outbreak of diseases with a 
chronic course and fatal outcome. HIV-1 and HIV-2 viruses, 
derived from primate lentiviruses, have a tropism for the cells 
of the immune system, leading to a depletion of CD4+ T 
lymphocytes and a lack of cellular immune response, and the 
final stage of HIV infection is characterized by the development 
of acquired immunodeficiency syndrome (AIDS). Since the 
beginning of the AIDS pandemic, 88.4 million people have 
been infected with HIV, and 42.3 million have died from AIDS-
related diseases. According to the latest data, in 2023, 39.9 
million people worldwide were living with HIV infection (38.6 
million adults and 1.4 million children), 1.3 million were newly 
infected, and around 630,000 people died from AIDS-related 
diseases. Of those infected, 53% were young women and girls 1. 
HIV is currently one of the most serious public health problems, 
and understanding the mechanisms of replication and spread of 
HIV infection is crucial for the development of new drugs and 
vaccines to combat this disease. The antiretroviral drugs (AD) 
that have come to market over the last forty years have 
significantly improved the quality of life and life expectancy of 
HIV-positive individuals. Due to the great genetic and antigenic 
variability of the virus, no effective vaccine has yet been 
developed that could significantly reduce the incidence of HIV 
infections in risk groups. 

HIV-1 is a ribonucleic acid (RNA) virus with a protein 
capsid of atypical symmetry and a lipid bilayer envelope. The 
capsid consists of the small basic nucleoproteins p7, p9, and 
the protein p24. Inside the core are viral enzymes reverse 
transcriptase (RT), integrase, and protease, which are involved 
in the synthesis of proviral deoxyribonucleic acid (DNA) and 
its integration into the host genome, as well as in the 
maturation of viral particles. The matrix protein p17 is located 
between the capsid and the lipid envelope, while the 
transmembrane glycoprotein gp41 and the surface 
glycoprotein gp120 are integrated into the envelope and 
contribute to the adsorption and penetration of HIV-1 into the 
target cell. The virus has a diploid RNA genome consisting of 
two identical molecules of linear single-stranded (+)RNA. The 
genome of HIV-1 contains three genes found in all 
retroviruses – GAG, POL, and ENV, which code for the 
structural and functional proteins of HIV-1, and six regulatory 
genes – TAT, REV, VIF, NEF, VPR, and VPU, whose products 
regulate viral replication and are responsible for evading the 
host immune response 2. 

Variability of HIV-1 and its impact on vaccine 
development 

Groups and subtypes of HIV 
 
HIV-1 is responsible for the global AIDS epidemic and 

infects 95% of HIV-infected individuals, while HIV-2 is less 
prevalent and less virulent 3–5 but causes similar clinical 
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symptoms to HIV-1 6. HIV-2 is most widespread in West 
Africa, while only a few people are infected in Europe, India, 
and the United States of America. Compared to HIV-1, it is 
characterized by a longer asymptomatic phase and a slower 
course of the disease. There are four different groups within 
the HIV-1 type: M (main), O (outlier), N (non-M, non-O), and 
P (pending) 7–11. These groups are genetically related but have 
a different geographical distribution, and all four lead to 
similar clinical symptoms of HIV infection 12. 

Group M is the most widespread and accounts for 
approximately 90% of all HIV-1 infections. It emerged in the 
1920s in Kinshasa, Democratic Republic of Congo, and its 
zoonotic origin is the simian immunodeficiency virus (SIV) 
from wild chimpanzees (SIVcpz), which infects chimpanzees. 
There are nine subtypes within this group, designated by the 
letters A to J (A1, A2, A3, A4, A6, B, C, D, F1, F2, G, H, J, 
and K) 13–18. The geographic distribution of group M 
circulating subtypes is presented in Figure 1. 

Group N was originally identified in Central Africa but 
is relatively rare and causes only a few infections 
worldwide 17. Like group M, it is derived from the SIVcpz 16. 

Group O causes infections in West and Central Africa 
and is rarely found outside this region 17. In contrast to groups 
M and N, group O is derived from the SIVs infecting the 
western lowland gorillas (SIVgor), which infects gorillas. For 
this reason, detection of this group had been difficult with the 

original HIV-1 diagnostic kits until newer generation tests 
were developed 19.  

Group P was first isolated in Cameroon in 2009 and is 
the least widespread of all groups. It has a high degree of 
genetic similarity with SIVgor. 

 
Circulating recombinant forms and unique  
recombinant forms 
 
Infection of an individual with two or more HIV-1 

subtypes can lead to their recombination and the formation of 
a unique recombinant form (URF) of the virus. This URF can 
be detected in an infected person by sequencing the viral 
genome and has no major epidemiologic significance. When 
the URF is detected in three or more geographically distant 
individuals who are epidemiologically unrelated, this 
recombinant genome is referred to as the circulating 
recombinant form (CRF). It has epidemiologic significance 
for the spread of the M-group HIV-1 epidemic 18. The CRFs 
are designated by numbers and are numbered in the order of 
their discovery. Approximately 150 different CRFs and 
several URFs have been identified 20. The HIV-1 subtypes E 
and I no longer exist today as independent entities, as 
recombination of these subtypes with other subtypes has taken 
place over the years, and CRF01_AE (recombination of 
subtypes A and E) and CRF04_cpx (complex  recombination

Fig. 1 – Geographic distribution of human immunodeficiency virus (HIV)-1 circulating subtypes. 
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of several subtypes) have taken subtypes E and I out of 
circulation. Most of the HIV-1 infections are caused by 
subtype C (46.6%), followed by subtype B (12.1%), subtype 
A (10.3%), CRF02_AG (7.7%), and CRF01_AE (5.3%). 
CRF01_AE is most widespread in Asia, and CRF02_AG in 
West Africa 11. 

The geographical distribution of groups and subgroups 
of HIV-1, as well as CRFs, can change over time, and 
population migration and travel are the most important factors 
for the spread of different types of HIV-1 to geographically 
distant locations. In addition, most HIV-1 infections 
worldwide belong to group M and its subgroups, and different 
subgroups may predominate in various regions of the world. 
The Balkan Peninsula is characterized by the occurrence of 
different subtypes of HIV-1 of group M. Subtype B is 
predominant in Serbia, Slovenia, and Hungary, while subtype 
A is predominant in Albania, and subtype F in Romania 21, 22. 
Determining viral subtypes is important for predicting 
therapeutic success, as certain HIV-1 subtypes may be 
resistant to some antiretroviral drugs. It is also of particular 
importance for the development of vaccines against HIV-1. 
An effective vaccine must protect against different 
types/subtypes of the HIV-1 virus and their recombinant 
forms. In addition, the diversity of HIV-1 subtypes also affects 
the accuracy of HIV diagnostic tests and viral load tests. The 
tests currently in use are able to identify and monitor all 
subtypes and recombinant forms that have been identified so 
far. However, it is expected that current recombination will 
lead to the emergence of new URFs and CRFs for which the 
tests have not yet been designed 19. 

 
Genetic and antigenic variability of HIV-1 
 
HIV-1 is characterized by a high rate of viral mutations 

that cause extreme genetic diversity of the virus. As a 
consequence, the virus adapts to the effector mechanisms of 
the immune response and evades it efficiently. It also develops 
resistance to antiretroviral therapy. However, some mutations 
are not beneficial for the virus, as they impede its survival and 
ability to cause the infection of the host (e.g., “fitness” of the 
virus) 23, 24. The genetic diversity of HIV-1 is a consequence 
of a high rate of viral replication, the non-repairing function 
of the enzyme RT, and the recombinations that happen during 
the replication of the virus 25, 26. 

 
High replication rate of HIV-1 and the reverse 
transcriptase enzyme 
 
HIV-1 RT is a multifunctional enzyme that possesses 

both RNA-dependent DNA polymerase and DNA-dependent 
DNA polymerase activity as well as ribonuclease H activity, 
which specifically degrades the RNA strand of the resulting 
RNA/DNA hybrid. In contrast to other DNA polymerases, the 
HIV-1 RT does not have the function of correcting errors that 
occur during replication. The rate of nucleotide substitution 
introduced by the RT is approximately 10-4 per nucleotide per 
replication cycle, resulting in one nucleotide substitution per 
genome during a replication cycle 27. The HIV-1 replicates 

daily at a high rate; it is estimated that an infected person 
produces about 109 virions per day. In contrast, the life span 
of the virus in plasma and virus-infected cells is quite short, 
with a half-life of about two days. Therefore, the wild-type 
strains that primarily infected humans are completely replaced 
by genetically similar variants of the same viruses (e.g., 
quasispecies) within two to four weeks 28. This property of RT, 
together with the high replication rate of the virus in vivo, 
contributes to the continuous emergence of new viral 
variants 13, 29-31. During viral replication, insertions, deletions, 
and duplications also occur, which also contribute to the 
genetic heterogeneity of HIV-1 28. 

 
Genetic recombination of HIV-1 
 
Genetic recombination of HIV-1 occurs when two or 

more genetically distant viruses recombine during dual or 
multiple infections of a person, resulting in a new form of the 
virus with the original sequence (CRF or URF) 32. 
Recombination increases the overall genetic complexity and 
diversity of the viral population, leading to faster viral 
adaptation, the emergence of resistance to AD, including 
multidrug resistance, evasion of the immune response, and 
disease progression 33-38. 

 
Emergence of HIV-1 quasispecies 
 
Quasispecies are a group of mutant viruses that develop 

during viral replication in an HIV-positive person. The HIV-
1 can mutate into multiple quasispecies during infection, 
which reduces the ability of the immune response that has 
developed against the primary wild strain of the virus to 
control the infection and also leads to the emergence of HIV 
viral variants that are resistant to AD 39. One of the main goals 
of early initiation of antiretroviral therapy during HIV 
infection is to reduce the rate of viral replication, thereby 
reducing the possibility of the emergence of quasispecies. For 
this reason, in several clinical trials investigating HIV 
vaccines, pre-exposure prophylaxis has been administered 
along with the vaccine to increase vaccine efficacy 40.  

 
Antigenic epitopes of HIV-1 important for vaccine 
development 
 
Antigenic epitopes that are potential candidates for HIV-

1 vaccine development must be evolutionarily conserved and 
present in the majority of HIV-1 subtypes and their variants 
for the vaccine to be effective in a wider geographic area.  

 
Antigenic epitopes of HIV-1 for B lymphocytes 
 
Epitopes for B lymphocytes can be either linear or 

conformational 41. Linear epitopes consist of a continuous 
(consecutive) sequence of amino acids on the antigen, 
whereas a conformational epitope is formed after the protein 
has folded and connects two or more non-consecutive linear 
sequences (e.g., discontinuous epitope). The epitopes of HIV 
for B-cell receptor (BCR) can be lipid, glycan and protein 
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antigens, or their combinations 42-45. Numerous studies have 
shown that broadly neutralizing HIV-1 antibodies (bNAbs) 
bind more efficiently to conformational than linear 
epitopes 42-44, 46, which complicates their use in vaccine 
development, where single epitopes are used. HIV epitopes 
for bNAbs are thought to have an evolutionarily conserved 
sequence due to their broad affinity for multiple HIV-1 
subtypes, making them cross-reactive 44, 47, but they may also 
contain highly variable segments 42. Although these epitopes 
do not have the same amino acid sequence, the binding of 
bNAbs may result from the epitopes having a common 
conformation in the secondary or tertiary structure of the 
protein, which poses a challenge to the development of anti-
HIV vaccines 48.  

The presence of bNAbs was first detected in 20–50% of 
HIV-positive individuals who had had chronic HIV infection 
for more than 2–5 years 44, 49, 50. Based on the study of bNAbs 
isolated from infected individuals, it was found that these 
antibodies mainly belong to different isotypes of the IgG class. 
They can bind to five different epitope regions of the HIV ENV 
protein: the CD4 binding site; the V2 proteoglycan motif at the 
top of the ENV trimer; the V3 proteoglycan motif with high 
mannose content; the membrane-proximal external region 
(MPER) of the ENV transmembrane domain; the gp120-gp41 
protein junction with or without fusion protein 42-44. Ideal 
vaccine antigens would be HIV-1 epitopes that induce bNAbs 
that bind to one or more of the above sites on the Env protein 
and induce the production of IgG. However, these have not 
been identified or developed to date 43, 44, 51. An overview of 
BCR epitopes for bNAbs and their characteristics is given in 
Table 1. 

Several studies have shown that bNAbs isolated from 
HIV-positive individuals with chronic infection share 
common features of paratopes [antigenic epitope binding sites 
in the complementarity-determining region (CDR)1, CDR2, 
and CDR3 of the immunoglobulin light and heavy chains], 

such as a high degree of somatic hypermutation in the genes 
of the V(D)J region, the presence of a long heavy chain in the 
CDR3, and polyreactivity or autoreactivity with self-antigens 
(proteins, glycans, and lipids), which can lead to autoimmune 
diseases 42-44, 52, 53. 

In addition to the antigenic epitopes that lead to the 
formation of bNAbs, the HIV-1 also possesses epitopes that 
do not lead to the formation of neutralizing antibodies (i.e., 
eliciting non-neutralizing antibodies – nNAbs) but can lead to 
antibody-dependent cellular cytotoxicity (ADCC) or 
antibody-dependent cellular viral inhibition (ADCVI) 54-57. 
ADCC and ADCVI are mediated by the Fcγ receptor on the 
surface of effector cells (NK cells, macrophages, dendritic 
cells, or neutrophils) that produce the effector molecules 
perforin and granzyme, resulting in cytolysis (ADCC) or β-
chemokines to inhibit the virus-infected cell (ADCVI). In 
addition to the beneficial functions of nNAbs, they can 
interfere with the functions of bNAbs by competing for the 
same antigenic epitopes, thereby reducing the function of 
bNAbs. They can also lead to increased infection of cells with 
HIV, as they bind to Fcγ receptors on the surface of 
macrophages and dendritic cells, which can promote the entry 
of HIV into these cells 58. 

 
Antigenic epitopes of HIV-1 for T lymphocytes 
 
Epitopes for T lymphocytes are short linear peptides 

generated by the processing of protein antigens and displayed 
by the major histocompatibility complex (MHC) molecules. 
Evolutionarily conserved epitopes of HIV-1 for T 
lymphocytes have an identical amino acid sequence in HIV-1 
isolates of the same subtype (i.e., type-specific epitopes) or for 
several different HIV-1 subtypes 59-61. They are also 
evolutionarily conserved in other human lentiviruses, primate 
[primate immunodeficiency lentiviruse (PIV)] and cat 
lentiviruses [HIV, SIV, feline immunodeficiency virus 

Table 1  
Characteristics of HIV epitopes for the B-cell receptor that induce broadly neutralizing antibodies (bNAbs) 

Structure of the epitope Epitope regions on  
the HIV ENV protein bNAbs Antibody 

isotype 

Conformational CD4 binding site VRCO1, CH103, b12 IgG1 

  3BNC117 IgG1κ 

  PGV04, 8ANC13, CH235 IgG 

 V2 proteoglycan PG9, CHO1 IgG1 

  PGT145, VRC2609 IgG 

 V3 proteoglycan PGT121, PGT128 IgG1 

  PGT135 IgG 

 gp120-gp41 PGT151, VRC34.01, 35022, 
8ANC195 IgG 

Linear MPER 10E8, 2F5 IgG3 

  4E10 IgG3κ 

HIV – human immunodeficiency virus; MPER – membrane-proximal external region; the antibodies VRCO1, 
3BNC117, b12, PG9, PGT145, PGT121, 35022, 10E8, 4E10, and 2F5 bind to the Fcγ receptor on the surface of 
effector cells and induce antibody-dependent cellular cytotoxicity. 
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(FIV)] 62. 63. Mutations in epitopes for T lymphocytes occur 
regularly, both in conserved and non-conserved epitopes with 
variable sequences, leading to differential retention of variants 
that occur after mutations. It is hypothesized that highly 
conserved epitopes occur in protein regions essential for viral 
survival and that any significant mutation would compromise 
viral viability 64-66. Therefore, variants that occur after these 
mutations are eliminated by the mechanisms of natural selection.  

To date, a large number of HIV-1 epitopes have been 
discovered for T lymphocytes that are candidates for vaccine 
development. HIV epitopes can vary in length, but the variant 
with the shortest epitope length is thought to elicit the 
strongest immune response, so this epitope variant is 
considered “optimal”. HIV-1 epitopes shorter than 21 amino 
acids are included in a list of optimal epitopes, the so-called 
A-list of HIV epitopes 20. Each HIV-1 epitope has a unique 
identification number, the position of the defined epitope site 
in relation to the HXB2 protein sequence (viral reference 
genome HXB2, GenBank code K03455), the protein on which 
it is located and its subunit, the virus subtype, the epitope 
sequence, and the host and the human leukocyte antigens 
(HLA) restriction epitope element 20. An example of an 
epitope for T lymphocytes can be found in Table 2. 

Evolutionarily conserved epitopes of HIV-1 for T 
lymphocytes must be able to induce activation of CD8+ 
cytotoxic T lymphocytes (CTLs) 44, 67, CD8+ and CD4+ T 
lymphocytes 68, 69, and possibly activation of a subset of 
cytotoxic CD4+ CTL 70. All of the above activities of T 
lymphocytes are important for the development of 
prophylactic vaccines.  

HIV-1 epitopes for T lymphocytes are subdivided into 
epitopes for CTL/CD8+ and epitopes for T helper lymphocytes 
(T helper/CD4+). To date, 2,067 epitopes for CTL and 725 
epitopes for CD4+ T lymphocytes have been identified, which 
are mainly located on the GAG, POL, and ENV proteins. The 
largest number of identified epitopes belongs to HIV-1 virus 
subtype B. A list of HIV-1 epitopes for CTL/CD8+ and CD4+ T 
lymphocytes is available in the Los Alamos HIV database 20. 
According to the information in this database, 569 epitope 

sequences belong to subtypes B (537), C (9), and G (7), and 16 
additional subtypes (01_AE: 4; 01B: 2; 02_AG: 4; A: 2; A1: 3; 
F1: 1) were identified in Serbia (date of access July 1, 2024).  

HIV-1 antigen epitopes for T lymphocytes bind to MHC 
class I and MHC class II molecules coded by HLA genes and 
their alleles. Various HLA allotypes can be associated with 
susceptibility or resistance to HIV infection 71-74. Certain 
alleles for HIV resistance/susceptibility also differ in 
correlation with ethnicity or the endemic prevalence of HIV 
subtypes that circulate in the country. For instance, the 
resistance of European and North American Caucasians to 
HIV-1 subtype B and African populations from Kenya, 
Tanzania, and sub-Saharan Africa to subtypes A, C, and D are 
associated with HLA-A2 alleles such as HLA-A2, HLA-
A*0205, and HLA-A*6802 71-73, 75, 76. In contrast, 
susceptibility to HIV-1 is associated with HLA-B7 alleles: 
susceptibility to subtype B in Europe and North America with 
HLA-B*3501, HLA-B*3502, and HLA-B*5303 alleles 75, and 
to subtypes A, C, and D in Kenya with HLA-B*0702 and 
HLA-B*4201 alleles 76. 

Conclusion 

The existence of a large number of groups and subgroups 
of HIV-1 with a high degree of mutation and recombination 
leading to the emergence of circulating and unique recombinant 
forms and quasispecies of HIV-1 makes it difficult to develop a 
single vaccine against HIV-1 that would be effective against all 
strains of the virus in all geographic areas. 

Given the effector functions of HIV-1 antibodies 
(bNAbs and nNAbs) and the risk of interference of these 
antibodies with other functions in the body, antigenic epitopes 
that lead to the production of bNAbs and/or nNAbs must be 
carefully selected when choosing a potential vaccine antigen 
candidate. In the development of vaccines containing 
antigenic epitopes of HIV-1 for T lymphocytes, the 
distribution of HLA allotypes in a given endemic area should 
be considered in addition to the selection of the appropriate 
epitope to induce a protective immune response. 
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Abstract 
 
Background/Aim. The etiology of cerebral palsy (CP) 
is multifactorial and not yet fully understood. The aim 
of this study was to determine the changes in CP 
etiological factors over the past 30 years. Methods. A 
retrospective study analyzed a database of 296 
individuals with CP. Risk factors (RFs) were divided 
into preconception, antenatal, intrapartum, and 
neonatal. Patients on the register were divided into 
three cohorts: those born before 2000, the ones born 
between 2000 and 2010, and those born after 2010. The 
changes in CP RFs were investigated at ten-year 
intervals. Results. The five RFs with the highest total 
frequency were low birth weight (46.62%), prematurity 
(44.25%), advanced maternal age – over 35 years 
(37.16%), emergency cesarean section (33.78%), and 
birth asphyxia (25.33%). The consanguineous marriage 
rate was 22.29%. Conclusion. Low birth weight and 
prematurity rates, which are the most frequently 
identified RFs, are gradually increasing. The rate of 
birth asphyxia has decreased in the last ten years. The 
rate of advanced maternal age is increasing, and 
consanguineous marriage is still an important RF in 
Turkey. 
 
Key words:  
birth weight; causality; cerebral palsy; infant, 
premature; risk factors. 

Apstrakt 
 
Uvod/Cilj. Etiologija cerebralne paralize (CP) je 
multifaktorijalna i još uvek nije potpuno razjašnjena. 
Cilj rada bio je da se utvrde promene u etiološkim 
faktorima CP tokom poslednjih 30 godina. Metode. 
Retrospektivnom studijom analizirana je baza podataka 
296 bolesnika sa CP. Faktori rizika (FR) podeljeni su u 
prekonceptualne, antenatalne, intrapartalne i 
neonatalne. Bolesnici u registru podeljeni su u tri 
kohorte: na bolesnike rođene pre 2000. godine, one 
rođene između 2000. i 2010. godine i bolesnike rođene 
posle 2010. godine. Promene u FR od CP istraživane su 
u intervalima od po deset godina. Rezultati. Najveću 
učestalost imalo je sledećih pet FR: niska porođajna 
težina (46,62%), prevremenost (44,25%), životno doba 
majke iznad 35 godina starosti (37,16%), hitni carski rez 
(33,78%) i asfiksija pri porođaju (25,33%). Stopa 
brakova između srodnika iznosila je 22,29%. 
Zaključak. Stope niske porođajne težine i 
prevremenost, koji su najčešće označeni FR od CP, 
postepeno se poboljšavaju. Stopa asfiksije pri porođaju 
smanjena je u poslednjih deset godina. Stopa ‘odmakla 
starost majke’ raste, a brak između srodnika i dalje 
predstavlja važan FR u Turskoj. 
 
Ključne reči: 
telesna masa, rođenje; etiološki faktori; cerebralna 
paraliza; nedonošče; faktori rizika. 

 

Introduction 

Cerebral palsy (CP) is a group of permanent disorders 
affecting the development of movement and posture, causing 
a limitation of activity, attributed to nonprogressive 
disturbances that occur in the developing fetal or infant 
brain. The motor disorders of CP are often accompanied by 
disturbances of sensation, perception, cognition, 

communication, and behavior associated with epilepsy and 
secondary musculoskeletal problems 1. 

The birth prevalence of CP has been calculated as 1.2–
2.5/1,000 2. In a study conducted in Turkey, the prevalence 
of CP was found to be 4.4 per 1,000 live births 3. The 
etiology of CP is multifactorial and not yet fully understood. 
While CP may be the result of exposure to a single 
etiological factor such as perinatal asphyxia, irreversible 
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brain damage may also occur as a result of consecutive 
exposure to many factors 4. Fahey et al. 5 reported that 
genetic mutations may be responsible for a substantial 
proportion of CP cases. At the same time, an environmental 
second hit those who suffer from a genetic susceptibility to 
CP may also be an important factor 6. It has been reported 
that polymorphism in the catalase antioxidant gene is 
associated with decreased defense capacity against reactive 
oxygen species and causes higher susceptibility to CP in 
infants with perinatal hypoxic-ischemic encephalopathy 7. 
Furthermore, no specific etiological factor can be currently 
identified in more than 50–75% of CP cases 8. Foremost risk 
factors (RFs) are prematurity and low birth weight (LBW), 
but the precise etiology of most cases of CP remains 
obscure. 

Identifying a single and clear cause of CP is not 
always possible. Therefore, the terminology of RF is used 
to describe the etiology of the disease. Since the per 
pregnancy number for each etiological factor is not known, 
although the factors mentioned do not fully reflect RFs, 
these etiological factors will be referred to as RFs in this 
article as a generally accepted view. It would be accurate to 
evaluate RFs as a predisposition for the development of CP 
and the etiology of CP as a process that includes an inte-
grated form of causal evidence 8. Various RFs change over 
time, such as changes in pregnancy healthcare and neonatal 
care. Therefore, CP surveillance should be reviewed 
frequently in all countries. 

In the last 30 years, there have been radical changes in 
etiological factors and our understanding of them. The 
factors shown in the etiology of CP will change over time 
due to the decrease in stillbirth and neonatal mortality rates 
and the increase in the survival rate of premature babies. 

The aim of this study was to investigate the changes in 
CP RFs by screening individuals with CP who were followed 
up in a pediatric rehabilitation clinic in the last 30 years and 
to compare these RFs by CP subtype. 

Methods 

Participants 

This retrospective study was carried out by reviewing the 
database of 296 individuals with CP followed in the university 
pediatric rehabilitation clinic. CP RFs and demographic 
information were obtained from the database. Twenty-two 
cases with missing information in the register were excluded. 
No parent declined to be involved in the study. 

Research ethics approval was obtained from the 
Istanbul Medeniyet University Goztepe Ethics Committee 
(No. 2021/0006, from January 13, 2021). All patients’ 
caregivers gave informed consent with the approval of the 
Ethics Committee. 

Measures 

CP subtypes are classified according to the Surveillance 
for Cerebral Palsy in Europe classification into four groups: 

spastic (unilateral and bilateral), dyskinetic (dystonic and 
choreoathetoic), ataxic, and non-classifiable 9. 

CP RFs were divided into four groups: preconception, 
antenatal, intrapartum, and neonatal RFs with reference to 
the work of McIntyre et al. 10. Then, RFs in the data were 
distributed to the appropriate RF group. Findings comprised 
four preconception, nine antenatal, eight intrapartum, and six 
neonatal RFs. 

Risk factors 

The RFs in the first, preconception group, are the 
following: consanguine marriage, blood incompatibility, 
maternal age, previous maternal miscarriage, and stillbirths. 
In the second, antenatal group, the following RFs are 
present: prematurity, LBW, plurality, prenatal infection, 
third-trimester hemorrhage, gestational diabetes, 
preeclampsia, maternal morbidity, and placental/amniotic 
abnormalities. In the intrapartum group, the RFs are as 
follows: birth asphyxia (BA), emergency cesarean section 
(C/S), home birth, premature rupture of membranes, vacuum 
and forceps, abnormal presentation, cord around neck, and 
meconium stained. In the final, neonatal group, these RFs are 
present: postnatal seizure, hypoglycemia, postnatal infection, 
metabolic and developmental diseases, postnatal 
cerebrovascular accident (CVA), and prolonged jaundice. 

Babies born under 2,500 g were accepted as LBW, and 
babies born alive before the 37th gestational week were 
accepted as preterm 11. Being over 35 years old was accepted 
as an advanced maternal age. Babies who were diagnosed 
with neonatal hypoglycemia by the neonatologist in the 
national health system were included as hypoglycemia. 
Miscarriage and stillbirths refer to miscarriage and stillbirths 
in the same woman who has given birth to a child with CP. 

The data were classified according to date of birth and 
divided into three cohorts: those born before 2000, those 
born between 2000 and 2010, and those born after 2010. 
Changes in CP RFs were investigated at ten-year intervals. 
Secondly, the distribution and variation of RFs according to 
the CP subtype were investigated. 

Data analysis 

All statistical analyses were performed with SPSS 
version 25.0 software (IBM, Chicago, IL). Descriptive 
statistics were presented as frequencies with percentages, for 
categorical variables and mean ± standard deviation 
(minimum-maximum) for continuous variables. In order to 
investigate the relationship between two categorical 
variables, Pearson’s Chi-square and Fisher’s exact tests were 
used. Likewise, multinominal logistic regression was used to 
predict the prevalence of more than two categories. 
Statistical significance was determined as p < 0.05. 

Results 

The study included 296 patients, 135 (45.6%) female and 
161 (54.4%) male. Their mean age was 11.85 ± 7.20 (min. = 
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1.00, max. = 38) years; 136 (45.9%) patients were born 
between 2010 and 2020, 126 (42.6%) were born between 2000 
and 2010, and 34 (11.5%) patients were born before 2000. 

The distribution according to CP subtypes is shown in 
Figure 1. The Chi-squared test result shows no significant 
difference in CP subtypes between cohorts [χ2(6. 296) = 
8.59, p = 0.20]. 

Among the 296 patients, 277 (93.6%) had RFs, and the 
frequencies of RFs are presented in Table 1. 

Overall, the five RFs with the highest total frequency 
were LBW (46.62%), prematurity (44.25%), advanced 
maternal age (37.16%), emergency C/S (33.78%), and BA 
(25.33%). The consanguineous marriage rate was 22.29%. 
When classified according to ten-year groups, the occurrence 

 
Fig. 1 – Distribution of cerebral palsy subtypes according to age groups. 

 
Table 1 

Frequencies of group/particular risk factors for cerebral palsy depending on the age group of patients 
Risk factors Born 2010–2020 Born 2000–2010 Born before 2000 Total 
Preconception 79 (46.20) 71 (41.52) 21 (12.28) 171 (57.8) 

 
consanguineous marriage 28 (42.42) 31 (46.97) 7 (10.61) 66 (38.6) 

 
blood incompatibility 1 (8.33) 7 (58.33) 4 (33.33) 11 (6.4) 

 
advanced maternal age 61 (55.45) 38 (34.54) 11 (10.00) 110 (64.3) 

 
miscarriage and stillbirths 14 (27.45) 23 (45.10) 14 (27.45) 51 (29.8) 

Antenatal 91 (50.00) 74 (40.66) 17 (9.34) 182 (61.5) 

 
prematurity 77 (58.78) 45 (34.35) 9 (6.87) 131 (72.0) 

 
low birth weight 82 (59.42) 46 (33.33) 10 (7.25) 138 (75.8) 

 
plurality 10 (62.50) 5 (31.25) 1 (6.25) 16 (8.8) 

 
prenatal infection 1 (11.11) 5 (55.56) 3 (33.33) 9 (4.9) 

 
3rd trimester hemorrhage 12 (37.50) 17 (53.13) 3 (9.37) 32 (17.6) 

 
gestational diabetes 2 (25.00) 5 (62.50) 1 (12.50) 8 (4.4) 

 
preeclampsia 13 (41.94) 13 (41.94) 5 (16.12) 31 (17.0) 

 
maternal morbidity 5 (62.5) 3 (37.5) 0 (0.00) 8 (4.4) 

 
placental/amniotic abnormalities 5 (100.00) 0 (0.00) 0 (0.00) 3 (1.6) 

Intrapartum 73 (51.05) 59 (41.26) 11 (7.69) 143 (48.3) 

 
birth asphyxia 26 (34.67) 39 (52.00) 10 (13.33) 75 (52.4) 

 
emergency C/S 67 (67.00) 32 (32.00) 1 (1.00) 100 (69.9) 

 
home birth 2 (50.00) 0 (0.00) 2 (50.00) 4 (2.8) 

 
premature rupture of membranes 1 (14.29) 6 (85.71) 0 (0.00) 7 (4.9) 

 
vacuum and forceps 2 (50.00) 1 (25.00) 1 (25.00) 4 (2.8) 

 
abnormal presentation 0 (0.00) 3 (75.00) 1 (25.00) 4 (2.8) 

 
cord around neck 0 (0.00) 3 (60.00) 2 (40.00) 5 (3.5) 

 
meconium stained 0 (0.00) 3 (75.00) 1 (25.00) 4 (2.8) 

Neonatal 34 (37.78) 40 (44.44) 16 (17.78) 90 (30.4) 

 
postnatal seizure 10 (27.78) 17 (47.22) 9 (25.00) 36 (40.0) 

 
hypoglycemia 0 (0.00) 3 (75.00) 1 (25.00) 4 (4.4) 

 
postnatal infection 8 (36.36) 11 (50.00) 3 (13.64) 22 (24.4) 

 
metabolic and developmental diseases 9 (56.25) 5 (31.25) 2 (12.50) 16 (17.8) 

 
postnatal CVA 4 (50.00) 3 (37.50) 1 (12.50) 8 (8.9) 

  prolonged jaundice 6 (46.15) 6 (46.15) 1 (7.70) 13 (14.4) 
C/S – cesarean section; CVA – cerebrovascular accident; Chi-square test used. 
All values are given as numbers (percentages). 
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of premature birth in groups was 26.47%, 35.71%, and 
56.61% (born between 2010 and 2020, born between 2000 
and 2010, and born before 2000, respectively), and LBW in 
groups was 29.41%, 36.50%, and 60.30% (born between 
2010 and 2020, born between 2000 and 2010, and born 
before 2000, respectively). 

A Chi-square test for independence indicated no 
significant association between cohorts and RF groups of 
preconception, antenatal, and intrapartum, but a significant 
association was found between cohorts and neonatal RF 
group (Table 2). 

Statistically significant associations for independence 
results between cohorts and RFs are shown in Table 3 (using 
a Chi-square test). 

A Chi-square test for independence indicated no 
significant association between CP subtypes and RF groups 
of intrapartum and neonatal but a significant association 

between CP subtypes and preconception and antenatal RF 
groups (Table 4). Post-hoc analysis (adjusted residual 
analysis) was conducted to investigate which subtype of CP 
was significantly different. According to the Bonferroni 
adjustment, the critical p-value was determined as 0.006 
(0.05/8 = 0.006). The association between antenatal RFs 
unilateral and bilateral spastic CP was statistically 
significant, p < 0.006. 

Fisher’s exact test results showed a significant 
association between preconception RFs and CP subtypes in 
patients born between 2010 and 2020, p < 0.05. Moreover, 
there was a significant association between antenatal RFs and 
CP subtypes in those born between 2000 and 2010, p < 0.01. 

The association between placental/amniotic anomalies 
and ataxic CP was statistically significant, p < 0.006. For 
premature rupture of membranes, it was not possible to talk 
about a univariate significance. 

Table 2 
Frequency of group of risk factors for cerebral palsy, depending on the age group of patients 

Risk factors Born 2010–2020  Born 2000–2010   Born before 2000 p-values 
Preconception 79 (26.7)  71 (24.0)  21 (7.1) 0.85 
Antenatal 91 (30.7)  74 (25.0)  17 (5.7) 0.14 
Intrapartum 73 (24.7)  59 (19.9)  11 (3.7) 0.08 
Neonatal 34 (11.5)   40 (13.5)   16 (5.4) 0.04a 

All values are given as numbers (percentages). aStatistically significant at level p < 0.05; Chi-square test used. 

 
Table 3 

Relation between the presence of particular/group cerebral palsy risk factors and age group of patients 

Risk factors Born 2010–2020   Born 2000–2010   Born before 2000 p-values present absent   present absent   present absent 
Preconception          

blood incompatibility* 1 (0.3) 135 (45.6)  7 (2.4) 119 (40.2)  4 (1.4) 30 (10.1) 0.004b 

advanced maternal age 61 (20.6) 75 (25.3) 
 

38 (12.8) 88 (29.7) 
 

11 (3.7) 23 (7.8) 0.04a 

miscarriage and stillbirths 14 (4.7) 122 (41.2) 
 

23 (7.8) 103 (34.8) 
 

14 (4.7) 20 (6.8) < 0.001c 

Antenatal  
         prematurity 77 (26.0) 59 (19.9) 

 
45 (15.2) 81 (27.4) 

 
9 (3.0) 25 (8.4) < 0.001c 

low birth weight 82 (27.7) 54 (18.2) 
 

46 (15.5) 80 (27.0) 
 

10 (3.4) 24 (8.1) < 0.001c 

prenatal infection* 1 (0.3) 135 (45.6) 
 

5 (1.7) 121 (40.9) 
 

3 (1.0) 31 (10.5) 0.04a 

Intrapartum  
         emergency C/S 67 (22.6) 69 (23.3) 

 
32 (10.8) 94 (31.8) 

 
1 (0.3) 33 (11.1) < 0.001c 

home birth* 2 (0.7) 134 (45.3) 
 

0 (0.0) 126 (42.6) 
 

2 (0.7) 32 (10.8) 0.04a 

cord around neck* 0 (0.0) 136 (45.9) 
 

3 (1.0) 123 (41.6) 
 

2 (0.7) 32 (10.8) 0.02a 

Neonatal 
         postnatal seizure* 10 (3.4) 126 (42.6)   17 (5.7) 109 (36.8)   9 (3.0) 25 (8.4) 0.01b 

C/S – cesarean section. All values are given as numbers (percentages). 
Statistically significant at level: ap < 0.05, bp < 0.01, cp < 0.001; *Fisher’s exact test. 

 
Table 4 

Relation between particular/group cerebral palsy risk factors and subtypes 
Parameters US BS D A p-values 
Preconception 43 (14.5) 110 (37.2) 7 (2.4) 11 (3.7) 0.04a 

Antenatal* 32 (10.8) 136 (45.9) 7 (2.4) 7 (2.4) 0.01b 

prematurity 18 (6.1) 105 (35.5) 3 (1.0) 5 (1.7) < 0.001c 

low birth weight 21 (7.1) 105 (35.5) 5 (1.7) 7 (2.4) 0.01b 

placental/amniotic abnormalities* 1 (0.3) 2 (0.7) 0 (0.0) 2 (0.7) 0.03a 

Intrapartum 33 (11.1) 99 (33.4) 4 (1.4) 7 (2.4) 0.34 
premature rupture of membranes 3 (1.0) 2 (0.7) 1 (0.3) 1 (0.3) 0.04a 

Neonatal* 19 (6.4) 64 (21.6) 5 (1.7) 2 (0.7) 0.71 
US – unilateral spastic; BS – bilateral spastic; D – dyskinetic; A – ataxic.  
All values are given as numbers (percentages). 
Statistically significant at level: ap < 0.05, bp < 0.01, cp < 0.001; *Fisher’s exact test; Chi-square test used. 
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Regarding the association between CP subtypes and 
listed RFs investigated by cohorts, it was found that Fisher’s 
exact test results showed that there was a significant 
association between prematurity and CP subtypes in cohorts 
born between 2000 and 2010, p < 0.01. Furthermore, there 
was a significant association between LBW and CP subtypes 
in cohorts born between 2000 and 2010, p < 0.05. 

Discussion 

This study is the most recent on CS RFs in Turkey. In 
this study, the changes in CS RFs were investigated at ten-
year intervals. The distribution of CP subtypes is compatible 
with the literature 2, 12. The foremost RFs were found to be 
LBW, prematurity, advanced maternal age, emergency C/S, 
and BA. 

No significant change was detected in the distribution 
of preconception, antenatal, and intrapartum RFs at ten-year 
intervals. However, neonatal RFs were found to be 
significantly higher in the group born before 2000. Among 
the neonatal RFs, the postnatal seizure rate has decreased 
significantly. There was no patient with a history of cord 
around the neck among patients born within the last ten 
years. These findings can be explained by the fact that 
neonatal RFs are now better controlled. 

In literature, preterm delivery is still one of the main 
RFs for CP 13, 14, with more than 40% of individuals with CP 
born preterm 15. The prematurity rate was found to be 45% in 
the United States of America and 24.8% to 48.4% in studies 
in Turkey 3, 16–18. In the study by Tosun et al. 17, the LBW rate 
was found to be approximately 30%. In the literature, 
intrauterine growth restriction, which results in LBW, is one 
of the most important RFs in term babies 19, 20. Premature 
birth in groups 26.47%, 35.71%, 56.61%, and LBW in 
groups 29.41%, 36.50%, and 60.30%, respectively, 
gradually, increase with each decade in accordance with the 
literature 19, 20. However, rates of prematurity and LBW in 
the literature found in the last ten years were even much 
higher than the data in older literature. In other words, in 
addition to the increase reported in the literature, the rates 
continue to increase. This may be the result of increasing 
technology and intensive care services and keeping 
premature and LBW babies alive. 

Although prematurity is the most frequently accused 
etiology when the most common RFs in term babies were 
investigated, babies with neonatal encephalopathy and 
perinatal stroke were reported as high risk, and babies with 
congenital disabilities, septicemia, meningitis, and small for 
gestational age were reported as moderate risk 20. In our 
study, according to the total number of cases, the frequency 
of postnatal factors such as septicemia, meningitis, and 
perinatal stroke was much less than antenatal and 
intrapartum causes. This can be attributed to several factors. 
Firstly, antenatal and intrapartum factors are often more 
controllable and preventable through medical interventions 
during pregnancy and childbirth. This includes timely 
detection and treatment of prenatal bacterial infections or 
complications during labor and delivery. Additionally, 

advancements in postnatal care and medical technology 
have significantly reduced the impact of postnatal 
complications. Modern neonatal intensive care units and 
perinatology expertise allow for prompt diagnosis and 
management of postnatal issues. Moreover, underreporting 
or challenges in diagnosing and recording postnatal factors 
may contribute to their seemingly lower frequency in the 
study. Lastly, genetic or biological factors could also play a 
role, with postnatal effects being less pronounced or 
identifiable compared to pre-existing conditions. These 
combined factors underscore the importance of a 
comprehensive assessment and interpretation of study 
findings regarding the frequency of different causal factors 
in CP. 

It was observed that preconception and antenatal RFs 
were associated with subtypes. In further analysis, only 
antenatal RFs were found to be significantly associated with 
unilateral and bilateral CP. It can be concluded that antenatal 
RFs (among which prematurity and LBW are the most 
common) are still the most important RFs. Managing 
antenatal RFs, mainly by preventing preterm births, becomes 
important in the prevention of spastic CP, which is the most 
common subtype. 

The maternal age at first birth has increased 
significantly both in Europe and America, as in Turkey 21, 22. 
In many countries, women postpone their first pregnancy to 
older ages. Advanced maternal age, which is one of the 
preconception RFs, was found to be statistically significantly 
higher in CP cases born in the last ten years. However, 
advanced maternal age brings with it many pregnancy 
risks 23. Wu et al. 19 reported that independent RFs for CP 
include maternal age over 35, black race, and intrauterine 
growth restriction. Among the intrapartum RFs, the rate of 
emergency C/S was found to be significantly higher in the 
last decade. This may be due to the increase in older-age 
pregnancies. 

The consanguineous marriage rate was found to be 
22.29% in this study, and there was no significant difference 
between the groups. In their study, Tosun et al. 17 compared 
RFs of individuals with CP followed in the period of 1972–
1994 and 1995–2006 and determined consanguineous 
marriage rates as 16.4% and 10.4%, respectively. 
Consanguineous marriage was reported as 21.4% in the 
study by Yılmaz Yalcinkaya et al. 24 and 23.8% in the study 
by Erkin et al. 18. Consanguineous marriage rate is still very 
high in Turkey. 

The rate of BA, which is one of the most accused 
factors in CP etiology in the past years, was found to be 
25.33% in this study. McIntyre et al. 10 reported BA strongest 
and the most consistent intrapartum RF in children born at 
term in developed countries in their systematic review. 
Likewise, in Turkey, the perinatal asphyxia rate was reported 
as 66.3% and 71% in the studies by Tosun et al. 17 and 34.6% 
in the studies by Erkin et al. 18, much higher than in this 
study. BA ratio seems to be stable in the first two decades in 
this study, but a significant decrease is observed in the last 
ten years. With it still counting among the top-ranked five 
RFs, it is promising that it tends to decrease gradually. 
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In this study, ataxic CP was found to be associated with 
placental anomalies. The relationship of subtypes with BA 
has been specifically looked into. Although the relationship 
between BA and CP types was not significant, in addition to 
the placental anomalies, BA was the most associated RF for 
ataxic CP. In the studies by Erkin et al. 18, in accordance with 
this study, BA was observed at a much higher rate in hypoxic 
and dyskinetic CP compared to the spastic type. 

Stillbirth history and blood incompatibility are 
decreasing RFs. Maternal history of stillbirth was defined as 
RF for all CP cases 10. However, the causes of stillbirths are 
not fully understood. Stillbirths after 24 weeks of pregnancy 
are primarily due to pregnancy/delivery-related causes such 
as placental abnormalities, birth defects, and infection 25. 

Limitations of the study 

One of the limitations of this study is that the results 
could not be generalized since this was a single-center study. 
Moreover, since the study was conducted with patients 
followed up in the university rehabilitation unit, mild cases 
that were not followed up by a doctor may have been 
overlooked. One of the limitations is the fact that the study is 
retrospective and the database analysis structure may have 
caused many methodological issues, such as recording errors 
and missings and subjective assessments of different 

recorders. Although the small sample size in the third cohort 
(n = 34) may impact the statistical power and generalizability 
of the results, the observed trends provide valuable insights 
into the changes in CP RFs over time. Future studies with 
larger sample sizes across all cohorts are needed to confirm 
these findings. In addition, since the decrease of some RFs 
may be the reason for the increase of some, individual 
evaluation of RFs may not always give accurate results. For 
instance, the decrease in neonatal mortality is associated with 
an increase in LBW and premature babies, which may be the 
most important determinant of CP. 

Conclusion 

Cerebral palsy is a heterogeneous disability. Although it 
is expected that many different causal pathways play a role 
in its etiology, it is important to evaluate these etiological 
risk factors both individually and interrelated and, more 
importantly, at regular intervals at the national level. The 
right intervention should be done at the right time to ensure 
prevention. Therefore, we need to continuously monitor and 
report changes in the frequency of these specific risk factors. 
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Abstract 
 
Background/Aim. Hemodialysis filtration (HDF) plays an 
extremely important role in treating patients with sepsis and 
subsequent acute renal failure. However, abnormal blood 
pressure (ABP) during HDF badly influences the prognosis 
and increases all-cause mortality in patients with sepsis. The 
aim of the study was to investigate risk factors and preven-
tive measures of ABP during HDF for patients with sepsis. 
Methods. A total of 145 patients with sepsis undergoing 
HDF were included in this study, and they were divided in-
to two groups: the normal blood pressure (NBP) group 
(n = 89) and the ABP group (n = 56). Their clinical data 
were collected, and the independent influencing factors for 
ABP during HDF were assessed by univariate and multivar-
iate logistic regression analyses. A nomogram model for 
prediction was constructed based on the results of multivar-
iate analysis, and its discrimination and consistency were as-
sessed using receiver operating characteristic and calibration 

curves. The Kaplan-Meier method was used to plot the sur-
vival curve to evaluate the prognosis 28 days after HDF. 
Results. Multivariate logistic regression analysis revealed 
that age, blood calcium, fasting plasma glucose, intact para-
thyroid hormone, ultrafiltration volume, and ultrafiltration 
rate were independent risk factors, whereas albumin was a 
protective factor for ABP during HDF (p < 0.05). The 
nomogram model exhibited a good fitting effect, with high 
discrimination and accuracy. Kaplan-Meier survival analysis 
showed that the NBP group had a significantly higher 28-
day survival rate than that of ABP (88.76% vs. 73.21%) 
(p < 0.05). Conclusion. The constructed risk model is suit-
able for identifying high-risk groups and provides a refer-
ence for effective prevention and treatment, to lower the in-
cidence rate of ABP and improve the prognosis. 
 
Key words:  
acute kidney injury; blood pressure; blood pressure 
determination; dialysis; prognosis; risk factors; sepsis. 

Apstrakt 
 
Uvod/Cilj. Hemodijafiltracija (HDF) ima izuzetno važnu 
ulogu u lečenju bolesnika sa sepsom i posledičnom akutnom 
bubrežnom slabošću. Međutim, poremećaj krvnog pritiska 
(PKP) tokom HDF loše utiče na prognozu i povećava 
smrtnost od svih uzroka kod bolesnika sa sepsom. Cilj rada 
bio je da se ispitaju faktori rizika i mere prevencije PKP 
tokom HDF kod bolesnika sa sepsom. Metode.  U ovu 
studiju je ukupno bilo uključeno 145 bolesnika sa sepsom 
koji su bili podvrgnuti HDF, i bili su podeljeni u dve grupe: 
grupu sa normalnim krvnim pritiskom (NKP) (n = 89) i 
grupu sa PKP (n = 56). Prikupljeni su njihovi klinički 
podaci, a nezavisni faktori uticaja na PKP tokom HDF 
procenjeni su univarijantnom i multivarijantnom 
logističkom regresionom analizom. Na osnovu rezultata 

multivarijantne analize konstruisan je model nomograma za 
predviđanje i njegova diskriminacija i konzistencija bile su 
procenjene korišćenjem receiver operating characteristic i 
cacalibration krive. Da bi se procenila prognoza 28 dana posle 
HDF, za crtanje krive preživljavanja korišćen je Kaplan-
Majerov metod. Rezultati. Multivarijantnom logističkom 
regresionom analizom otkriveno je da su životno doba, 
kalcijum u krvi, glukoza u plazmi natašte, intaktni 
paratireoidni hormon, volumen ultrafiltracije i brzina 
ultrafiltracije bili nezavisni faktori rizika, dok je albumin bio 
faktor protekcije od PKP tokom HDF (p < 0,05). Model 
nomograma pokazao je dobar efekat uklapanja, sa visokom 
diskriminacijom i tačnošću. Kaplan-Majerova analiza 
preživljavanja pokazala je da je grupa sa NKP imala 
statistički značajno višu 28-dnevnu stopu preživljavanja u 
odnosu na grupu sa PKP (88,76% vs. 73,21%) (p < 0,05). 
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Zaključak. Konstruisani model rizika je pogodan za 
identifikaciju visokorizičnih grupa i pruža preporuku za 
efikasnu prevenciju i lečenje, u cilju snižavanja stope 
incidencije PKP i poboljšanja prognoze. 
 

Ključne reči: 
bubreg, akutna insuficijencija; krvni pritisak; krvni 
pritisak, merenje; hemodijaliza; prognoza; faktori 
rizika; sepsa. 

 

Introduction 

Sepsis is an infection-induced systemic inflammatory 
response syndrome in humans. Its pathogenesis is that the 
overloaded inflammatory mediators in the body trigger re-
sponses to infections, which often damage multiple organs or 
tissues, thus easily resulting in the death of patients 1, 2. Kid-
ney injury, a common complication of sepsis in patients, can 
give rise to a plunge in the renal function of patients within a 
short time, which deteriorates the disease, greatly shortens 
the lifespan, and leads to poor prognosis of the patients 3. 
Hemodialysis filtration (HDF) is an effective treatment 
method with high safety and reliability, which can sustain the 
life of patients with sepsis and relieve their disease 4. The ac-
tion mechanism is that HDF removes harmful substances 
from blood through extracorporeal blood circulation, regu-
lates the patients’ immune function, and provides solutions 
to high catabolism and capacity overload, thus extending life 
and improving patients’ quality of life 5. As one of the com-
mon complications during HDF, abnormal blood pressure 
(BP) – ABP is a vital factor influencing the therapeutic effect 
of HDF 6. It has been pointed out that ABP triggers physical 
pain and pain-related fear 7, and even leads to mesenteric is-
chemia and thrombosis in severe cases. Clarifying factors in-

fluencing ABP in the HDF process is conducive to early pre-
vention and treatment, thus decreasing the incidence rate of 
ABP and increasing the survival rate of patients with sepsis.  

The aim of this study was to investigate the risk factors 
and corresponding preventive measures of ABP during HDF 
for patients with sepsis. This study was expected to provide 
clinical evidence for treating sepsis in patients clinically. 

Methods 

General data 

This study was approved by the Ethics Committee of 
the Taizhou People’s Hospital, China (from June 4, 2019). 
and performed according to the Declaration of Helsinki. 
Written informed consent was obtained from all subjects. For 
this retrospective nested case-control study, 145 patients with 
sepsis undergoing HDF in our Hospital from June 2019 to 
December 2021 were selected, including 78 males and 67 
females, aged 21–68 years (with an average age of 
61.47 ± 10.89 years). The clinical course of sepsis in these 
patients was 3–8 months, with an average of 5.27 ± 1.34 
months. The flow chart of subject selection is shown in 
Figure 1. 

 
Fig. 1 – Flow chart of subject selection.  

HDF – hemodialysis filtration. 
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Inclusion and exclusion criteria 

Inclusion criteria involved: patients over 18 years of 
age; those meeting the diagnostic criteria for mild sepsis 
specified in the International Guidelines for the Management 
of Sepsis and Septic Shock 8; those receiving HDF; those 
who received glucocorticoid therapy during dialysis; those 
with complete clinical data. 

Exclusion criteria were set as follows: pregnant or 
lactating women; patients with active tuberculosis or 
malignant tumors; those with mental disorders or nervous 
system diseases; those complicated with acute heart failure, 
myocardial infarction, or cerebrovascular diseases; those 
with incomplete clinical data. 

Hemodialysis filtration methods 

HDF of all patients was performed using Fresenius 
4008B hemodialysis machine (Germany) and polysulfone 
dialysis membranes using the post-dilution method. Blood 
flow was 200–300 mL/min. HDF was conducted twice to 
three times a week, 3–4 hrs each time. The dialysate flow 
was 500 mL/min, the filtration coefficient was 
5.5 mL/(h × mmHg), and the surface area of the dialysis 
membrane was 1.4 m2. 

Blood pressure measurement methods 

Invasive BP testing was conducted using the radial artery 
and unit artery as puncture sites. Allen’s test was performed 
before the radial artery puncture; the artery was punctured 
strictly aseptically and fixed properly. The entire measurement 
device (BSX-516, Changsha Sinocare Inc., China) included a 
pressure measurement tube, three-way cannula, pressure 
sensor, extension tube, heparin saline (1,250 units of heparin 
sodium in 500 mL of water), and a pressurized bag. During the 
connection of the arterial indwelling needle, the whole set of 
tubing was filled with heparin saline, without air leakage or 
bubbles. After the monitor was connected, the sensor was 
subjected to zero calibration. After successful calibration, 
invasive BP monitoring was carried out. Daytime BP (8:00–
20:00) and nighttime BP (20:00–8:00) were recorded every 30 
min. The effective BP readings throughout the day should be > 
80%. The daytime and nighttime BP waveforms and values 
within 24 hrs were observed. 

Diagnostic criteria for abnormal blood pressure 

All patients were divided into normal BP (NBP) and 
ABP groups according to whether they had BP abnormality 
during HDF. BP abnormality included hypertension and 
hypotension. The patients were diagnosed with hypotension 
if the decrease of systolic BP was ≥ 20 mmHg (or if the 
decrease of the mean arterial pressure was ≥ 10 mmHg) 
during HDF 9. The patients were diagnosed with 
hypertension if the BP rose sharply during HDF or 
immediately after HDF, and the average arterial pressure 
increased by at least 15 mmHg 10. 

Observational indices 

Through literature review of the possible influencing 
factors for ABP, the clinical data of patients were collected, 
including 1) basic data: age, gender, body mass index (BMI), 
complications (hypertension, diabetes mellitus, 
cerebrovascular and cardiovascular diseases), and primary 
diseases (diabetic nephropathy, chronic glomerulonephritis, 
hypertensive renal damage, etc.); 2) blood laboratory indices 
before HDF: hemoglobin (Hb), albumin, phosphorus, 
calcium, sodium, total cholesterol (TC), creatinine (Cr), 
blood urea nitrogen (BUN), fasting plasma glucose (FPG), 
low-density lipoprotein cholesterol (L-DLC), high-density 
lipoprotein cholesterol (H-DLC), and intact parathyroid 
hormone (iPTH); 3) HDF-related data: ultrafiltration volume 
(UV), ultrafiltration rate (UR), and blood flow; 4) the 
survival of patients 28 days after HDF observed during the 
short-term follow-up. 

Statistical analysis 

Statistical analysis was conducted using SPSS software 
version 22.0. The normality test was carried out for continu-
ous variables. The measurement data were expressed as 
mean ± standard deviation, and the count data were repre-
sented as numbers (percentages). Intergroup comparison of 
measurement data conforming to normal distribution was 
performed by the independent samples t-test, and the com-
parison of count data was conducted with the χ2 test. With 
the occurrence of ABP as the dependent variable (Yes = 1, 
No = 0) and the influencing factors for ABP during HDF in 
patients with sepsis as the independent variable, stepwise 
multivariate logistic regression (MLR) analysis was conduct-
ed. The values were assigned according to the description in 
Table 1 (values were assigned to continuous variables after 
they were converted into binary variables, and then binary 
variables were converted into numerical variables). A nomo-
gram model for risk prediction was constructed based on the 
obtained risk factors. The discrimination of the model was 
examined by plotting the receiver operating characteristic 
(ROC) curve, and its consistency was evaluated using the 

Table 1 
Value assignment in multivariate  

logistic regression analysis 

Variable Values 
1 0 

Dependent   
blood pressure abnormal normal 

Independent   
gender female male 
age, years > 60 > 60 
Hemoglobin, g/L > 110 ≤ 60 
Albumin, g/L < 28 ≥ 28 
Calcium, mmol/L > 2.30 ≤ 2.30 
FPG, mmol/L > 7.9 ≤ 7.9 
iPTH, pg/mL > 400 ≤ 400 
Ultrafiltration volume, mL > 2,200 ≤ 2,200 
Ultrafiltration rate, mL/min > 10 ≤ 10 

For abbreviations, see Figure 2. 



Page 742 VOJNOSANITETSKI PREGLED Vol. 81, No. 12 

Zhang C, et al. Vojnosanit Pregl 2024; 81(12): 739–746. 

calibration curve. The Kaplan-Meier method was utilized to 
plot survival curves. The value of p < 0.05 represented a sta-
tistically significant difference. 

Results 

Among 145 patients with sepsis, 56 patients were in the 
ABP (with ABP) and 89 in the NBP group (with no related 
symptoms). According to the results of univariate analysis of 
clinical data of patients in the two groups, statistically significant 

differences were detected concerning gender, age, Hb, albumin, 
blood calcium, FPG, iPTH, UV, and UR between the two 
groups of patients (p < 0.05). However, no statistically 
significant differences were observed concerning BMI, 
complications, primary diseases, TC, Cr, BUN, L-DLC, and H-
DLC between the two groups of patients (p > 0.05) (Table 2). 

MLR analysis revealed that age, blood calcium, FPG, 
iPTH, UV, and UR were independent risk factors, whereas 
albumin was a protective factor against ABP during HDF in 
patients with sepsis (p < 0.05) (Table 3). 

Table 2 
Univariate logistic regression analysis results of clinical data 

Variable ABP group  
(n = 56) 

NBP group  
(n = 89) t-value/χ2 value p-value 

Male, n (%) 24 (42.86) 54 (60.67) 4.390 0.036 
Age, years 63.91 ± 11.32 59.93 ± 10.32 2.068 0.040 
BMI, kg/m2 24.66 ± 4.89 25.57 ± 4.28 1.179 0.240 
Complication, n (%)     

hypertension 16 (28.57) 18 (20.22) 1.334 0.248 
diabetes mellitus 15 (26.79) 13 (14.61) 3.272 0.070 
cerebrovascular disease 15 (26.79) 17 (19.10) 1.180 0.277 
cardiovascular disease 16 (28.57) 21 (23.60) 0.448 0.503 

Primary disease, n (%)     
diabetic nephropathy 13 (23.21) 16 (17.98) 0.589 0.443 
chronic glomerulonephritis 11 (19.64) 13 (14.61) 0.631 0.427 
hypertensive renal injury 5 (8.93) 9 (10.11) 0.055 0.814 
other 4 (7.14) 12 (13.48) 1.408 0.235 

Hemoglobin, g/L 108.76 ± 10.65 115.31 ± 10.94 3.546 < 0.001 
Albumin, g/L 27.25 ± 4.94 29.55 ± 5.17 2.653 0.009 
Phosphorus, mmol/L 1.81 ± 0.56 1.91 ± 0.59 1.013 0.313 
Calcium, mmol/L 2.34 ± 0.15 2.25 ± 0.26 2.354 0.020 
Sodium, mmol/L 136.74 ± 2.89 137.42 ± 2.61 1.465 0.145 
Total cholesterol, mmol/L 4.56 ± 1.31 4.39 ± 1.02 0.874 0.384 
Serum creatinine, μmol/L 663.82 ± 79.54 652.73 ± 81.49 0.805 0.422 
BUN, mmol/L 19.22 ± 6.15 17.65 ± 4.93 1.695 0.092 
FPG, mmol/L 9.32 ± 1.59 6.92 ± 1.42 9.458 < 0.001 
L-DLC, mmol/L 2.87 ± 0.63 2.76 ± 0.55 1.108 0.270 
H-DLC, mmol/L 1.25 ± 0.32 1.14 ± 0.43 1.648 0.102 
iPTH, pg/mL 470.33 ± 152.42 365.26 ± 120.17 4.614 < 0.001 
Ultrafiltration volume, mL 2769.48 ± 429.48 2019.65 ± 478.13 9.556 < 0.001 
Ultrafiltration rate, mL/min 9.85 ± 2.98 8.56 ± 2.71 2.685 0.008 
Blood flow, mL/min 235.47 ± 24.33 241.29 ± 24.75 1.388 0.167 
Type of vascular access   0.342 0.559 

autologous arteriovenous fistula 50 (89.29) 82 (92.13)   
tunnel-cuffed catheter 6 (10.71) 7 (7.87)   

ABP – abnormal blood pressure; NBP – normal blood pressure; BMI – body mass index; BUN – blood urea 
nitrogen; FPG – fasting plasma glucose; L-DLC – low-density cholesterol; H-DLC – high-density cholesterol; 
iPTH – intact parathyroid hormone. 
All values are given as numbers (percentages) or mean ± standard deviation. 
 

Table 3 
Multivariate logistic regression analysis results of abnormal  

blood pressure during hemodialysis filtration 
Item OR 95% CI p-value 
Gender 2.353 1.044~3.259 0.069 
Age 1.096 1.008~1.935 0.005 
Hemoglobin 1.854 1.192~2.048 0.057 
Albumin 0.691 0.142~0.973 0.012 
Calcium 2.814 2.101~4.075 0.010 
FPG 2.208 1.340~3.858 0.004 
iPTH 2.762 1.549~4.511 0.011 
Ultrafiltration volume 1.824 1.029~3.133 0.024 
Ultrafiltration rate 3.415 1.483~5.348 0.003 
OR – odds ratio; CI – confidence interval. 
For other abbreviations, see Figure 2. 

 



Vol. 81, No. 12 VOJNOSANITETSKI PREGLED Page 743 

Zhang C, et al. Vojnosanit Pregl 2024; 81(12): 739–746. 

The risk nomogram prediction model of ABP during 
HDF in patients with sepsis was constructed based on the 
results of MLR analysis (Figure 2). The results revealed that 
the risk of ABP rose with the increase of age, blood calcium, 
FPG, iPTH, UV, and UR, but patients with a higher albumin 
level before HDF had a relatively small risk of ABP. 

The discrimination of the nomogram model was evaluat-
ed via the ROC curve, and the results showed that the area un-
der the curve (AUC) was 0.877 [95% confidence interval (CI): 
0.817–0.956]. The maximum likelihood index of the ROC 
curve was 0.646, with the corresponding sensitivity and speci-
ficity of 79.5% and 85.1%, respectively (Figure 3A). The in-
ternal validation of the model by the Bootstrapping method 
(1,000 samples) illustrated that the C-index of the risk predic-
tion model was 0.865, which represented that the nomogram 
model had a high overall discrimination (Figure 3B). 

The calibration curve of the prediction model was 
plotted. It was found that the model probability curve in 
predicting ABP during HDF in patients with sepsis had a 
good fit with the reference probability curve. In addition, 
there was no statistically significant difference in the 
Hosmer-Lemeshow test results (p > 0.05), and the prediction 
index of the model was 0.873, representing the high accuracy 
of the model (Figure 4). 

This study’s follow-up rate was 100% (145/145), with 
no lost cases of patients with sepsis. The 28-day survival of 
the two groups was recorded, and the survival curves of the 
two groups of patients were plotted using the Kaplan-Meier 
method. The results manifested that the 28-day survival 
rate in the ABP group [73.21% (41/56)] was significantly 
lower than that in the NBP group [88.76% (79/89)] 
(p < 0.05) (Figure 5). 

 
Fig. 2 – Nomogram model for risk prediction of abnormal blood pressure during hemodialysis filtration. 

Alb – albumin; Ca – calcium; FPG – fasting plasma glucose; iPTH – intact parathyroid hormone;  
UV – ultrafiltration volume; UR – ultrafiltration rate. 

 
 

 
Fig. 3 – Receiver operating characteristic (ROC) curve of the nomogram prediction model.  

A) Before internal calibration; B) after internal correction. 
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Discussion 

Sepsis is an infection-induced systemic response syn-
drome featured with high morbidity and mortality rates. 
Failure to take timely and accurate intervention measures 
causes organ dysfunction and circulatory disturbance, ac-
companied by multiple complications, finally leading to ag-
gravation 11, 12. Hemodialysis, an effective treatment for pa-
tients with sepsis, can clear inflammatory cytokines in the 
body, improve renal function, and prolong the life of pa-
tients. It can also adjust the electrolyte balance and acid-base 
state of the body, so it has been widely used in clinical prac-
tice 13. ABP during HDF in patients is a common complica-
tion, which makes the patients more uncomfortable, affects 
the smooth progress of HDF, and induces other diseases by 
influencing the adequacy of HDF, thus interfering with the 
prognosis of patients 14. ABP during HDF is an independent 
risk factor for patients’ mortality, which remarkably affects 
the survival rate of patients 15. Early appropriate measures to 
interfere with ABP among high-risk patients with sepsis can 

effectively decrease the incidence rate of ABP and elevate 
the survival rate of patients with sepsis. In the present study, 
therefore, the independent influencing factors for ABP dur-
ing HDF in patients with sepsis were explored to provide a 
theoretical reference for increasing the survival rate of pa-
tients. 

Various factors can lead to ABP during HDF in pa-
tients. Patients with ABP are older than those with NBP, re-
flecting that age is a crucial factor affecting BP during 
HDF 16, 17. This is consistent with the results of this study 
which imply that higher age is an independent risk factor for 
ABP during HDF. The analysis of this study manifested that 
BP was associated with the function and metabolism of el-
derly patients. As the patients grow older, the fragility of 
blood vessels rises. Therefore, hypertension and cardiovascu-
lar and cerebrovascular diseases are prone to coincide. This 
leads to a poor ability to regulate sharp variations in blood 
volume and increases the probability of ABP during HDF. 
Albumin is associated with the human body’s ability to re-
spond to stress. The stress response declines with decreasing 

 
Fig. 4 – Calibration curve of nomogram model for prediction. 

 
 

 
Fig. 5 – Survival curve analysis results. 
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albumin level, which reduces the effective circulating blood 
volume and HDF tolerance, thereby increasing the probabil-
ity of ABP 18. Blood calcium, a vital index for maintaining 
body circulation, affects the secretion of anti-inflammatory 
cytokines by mediating the exocytosis of macrophages. The 
upregulated calcium2+ concentration triggers the occurrence 
of atherosclerosis and influences the occurrence and devel-
opment of plaques 19. Atherosclerosis is an independent in-
fluencing factor for cardiovascular disease and death in pa-
tients 20, so there is a correlation between a high level of 
blood calcium and ABP during HDF in patients. This specu-
lation is validated by observation in this study that the blood 
calcium level of patients with ABP before HDF was remark-
ably higher than that of patients with NBP, so the blood cal-
cium before HDF was regarded as an independent influenc-
ing factor for ABP. Roszkowska-Blaim et al. 21 reported that 
the probability of hypotension was higher in patients under-
going HDF with a higher FPG level, so the process of HDF 
and the curative effect on patients were affected. Presuma-
bly, the patients with kidney injury and a higher FPG level 
have a wider variation range of autonomic nerve and vascu-
lar diseases, which weakens vascular adaptability during 
HDF and increases the probability of ABP. With the main 
function of regulating the blood calcium level, iPTH exerts a 
significant vasodilating effect. It is able to suppress the effects 
of multiple hormones such as angiotensin and impede smooth 
muscle contraction, thereby inducing ABP in patients 22.  

The results of this study revealed that the UV and UR of 
patients in the ABP group were significantly higher than 
those in the NBP group. The reason is that a larger UV and a 
higher UR represent a larger liquid clearance volume in the 
HDF process, leading to a higher tendency to an exceeding 
level of capillary refilling, reducing the effective circulation 
volume and increasing the possibility of hypotension. Volume 
overload between dialysis sessions can aggravate pre-existing 
hypertension and negatively affect cardiovascular health. This 
often leads to a higher UR to manage the excess fluid, which 
can induce adverse outcomes such as abnormal ventricular 
remodeling and heart failure 23. Therefore, UV and UR are 
independent indicators for predicting ABP during HDF in 
patients with sepsis, and effective control of UV and UR can 
reduce the incidence rate of ABP. 

Based on the above multivariate analysis results, a 
nomogram model for risk prediction was established, and the 
discrimination and accuracy of the prediction model were 
assessed using the ROC and calibration curve. It was found 
that the constructed prediction model could accurately 
predict the risk of ABP during HDF in patients with sepsis, 
which provides a reference for the clinical screening of high-
risk septic patients with ABP during HDF. Moreover, the 
death of patients 28 days after HDF was taken as the 
endpoint event, and the survival curves of the two groups of 
patients were drawn and compared in this study. It was 

discovered that a significant difference in the survival curve 
was found between the two groups of patients, indicating that 
ABP during HDF greatly influences the prognosis of patients 
with sepsis. 

In light of the above analysis results of influencing 
factors for ABP in patients with sepsis, the corresponding 
nursing measures were proposed to reduce ABP during HDF. 
Specifically, before HDF, emphasis should be on clinical 
indices such as age, albumin, blood calcium, FPG, and iPTH 
of patients with sepsis, especially those with a higher risk of 
ABP. Besides, exact handovers and records should be 
guaranteed. Additionally, according to the patient’s 
condition, a reasonable dialysis scheme should be formulated 
with strict control of the UV and UR. If necessary, drug 
therapy should be combined or HDF terminated to prevent 
adverse outcomes. 

Limitations of the study 

The study had several limitations. First, the research 
subjects were selected from a single center, with a small 
sample size. Second, the predictive score in this study was 
established through retrospective nested case-control 
analysis of limited clinical data, which was not further 
verified in a prospective cohort. Third, ABP in patients was 
only predicted with the presence of abnormality as the 
dependent variable of the model. In further study, the model 
can be optimized by considering the occurrence of 
hypotension or hypertension. Moreover, prospective, multi-
center research with enlarged sample sizes can be conducted 
in the future. 

Conclusion 

In summary, elderly septic patients with higher levels of 
blood calcium, fasting plasma glucose, intact parathyroid 
hormone, ultrafiltration volume, and ultrafiltration rate are 
prone to abnormal blood pressure during hemodialysis 
filtration. In contrast, those with a higher albumin level 
before hemodialysis filtration have a relatively low risk. The 
constructed risk model is suitable for identifying high-risk 
groups and provides a reference for reasonable and effective 
prevention and treatment measures by clinicians to decrease 
the incidence rate of abnormal blood pressure and improve 
the prognosis of the patients. 
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Abstract 
 
Background/Aim. Diabetes mellitus (DM) represents a 
significant and enduring health concern and, due to vari-
ous complications arising from inadequate management, 
leads to disability and mortality. The aim of this study was 
to examine the impact of the family-engaged multidiscipli-
nary collaborative care (FEC) model on the management 
of type 2 DM (T2DM) in young and middle-aged patients, 
considering the presence of DM distress. Methods. The 
study included 98 patients aged 18 to 59 diagnosed with 
T2DM and experiencing DM distress. The patients were 
admitted to the Department of Endocrinology of The 
First People’s Hospital of Jingzhou, in Hubei province, 
China, between February and December 2023.   Using the 
random number table method, the patients were randomly 
assigned to either the intervention group (IG) or control 
group (CG), each consisting of 49 patients. While both 
groups received standard care, IG additionally received 
FEC. We assessed and compared glycated hemoglobin 

(HbA1c) levels, Diabetes Distress Scale (DDS) scores, 
Summary of Diabetes Self-care Activities (SDSCA) scores, 
and body mass index (BMI) between the two groups be-
fore the intervention and three months after. Results. 
Three months post-intervention, IG exhibited lower 
HbA1c levels (6.02 ± 0.63 vs. 6.81 ± 0.85) and DDS 
scores (25.27 ± 2.70 vs. 34.24 ± 4.46) while demonstrating 
higher SDSCA scores (30.69 ± 1.91 vs. 25.03 ± 2.13) 
compared to CG. Additionally, the BMI of patients in IG 
measured 23.83 ± 2.51 kg/m2, which, compared to the 
BMI of CG (25.64 ± 3.68 kg/m2), was statistically signifi-
cant (p < 0.05). Conclusion. The FEC model demonstrat-
ed efficacy in lowering HbA1c levels and BMI, mitigating 
DM distress, and enhancing self-care capabilities among 
young and middle-aged patients with T2DM experiencing 
DM-related distress. 
 
Key words:  
adult; diabetes mellitus, type 2; family; outcome 
assessment, health care; stress, physiological.

Apstrakt 
 
Uvod/Cilj. Dijabetes melitus (DM) predstavlja značajan i 
trajan zdravstveni problem koji zbog raznih komplikacija 
koje nastaju usled neadekvatne kontrole stanja, dovodi do 
invaliditeta i mortaliteta. Cilj rada bio je da se ispita uticaj 
multidisciplinarnog modela nege koji uključuje saradnju 
porodice (MNSP) na lečenje tipa 2DM (T2DM) kod mladih 

i sredovečnih bolesnika, uzimajući u obzir prisustvo DM 
distresa. Metode. Istraživanjem je obuhvaćeno 98 bolesnika 
uzrasta od 18 do 59 godina sa dijagnozom T2DM i koji su 
ispoljavali distres povezan sa DM . Bolesnici su primljeni na 
Odeljenje za endokrinologiju, Prve narodne bolnice 
Jingdžou, u provinciji Hubei, Kina, između februara i 
decembra 2023. godine. Korišćenjem metode tabele 
slučajnih brojeva, bolesnici su nasumično raspoređeni ili u 
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interventnu grupu (IG) ili u kontrolnu grupu (KG), a u 
svakoj je bilo po 49 bolesnika. Dok su ispitanici obe grupe 
primili standardnu negu, ispitanici IG su dodatno dobili i 
MNSP. Procenjivani su i upoređivani nivoi glikoziliranog 
hemoglobina (HbA1c), Diabetes Distress Scale (DDS) skorovi, 
Summary of Diabetes Self-care Activities (SDSCA) skorovi i 
indeks telesne mase (ITM) između dve grupe, pre 
intervencije i tri meseca kasnije. Rezultati. Tri meseca posle 
intervencije, kod IG su utvrđeni niži nivoi HbA1c (6,02 ± 
0,63 vs. 6,81 ± 0,85) i DDS skorovi (25,27 ± 2,70 vs. 34,24 
± 4,46), a viši SDSCA skorovi (30,69 ± 1,91 vs. 25,03 ± 
2,13) u poređenju sa KG. Dodatno, ITM bolesnika u IG 

iznosio je 23,83 ± 2,51 kg/m2, što je u odnosu na ITM 
bolesnika u KG (25,64 ± 3,68 kg/m2) bilo statistički 
značajno (p < 0,05). Zaključak. Multidisciplinarni MNSP je 
pokazao efikasnost u snižavanju nivoa HbA1c i ITM, 
ublažavanju distres tegoba povezanih sa DM i poboljšanju 
sposobnosti samopomoći kod mladih i sredovečnih 
bolesnika sa T2DM i prisutnim distres tegobama povezanim 
sa DM. 
 
Ključne reči: 
odrasle osobe; dijabetes melitus, tip 2; porodica; 
zdravstvena zaštita, procena ishoda; stres. 

 

Introduction 

Diabetes mellitus (DM) is a metabolic disorder charac-
terized by persistent hyperglycemia resulting from a combi-
nation of genetic and environmental factors. It represents a 
prevalent and enduring health concern, marked by various 
complications arising from inadequate management and sub-
stantial rates of disability and mortality 1. In the 21st century, 
DM has emerged as a prominent global health challenge 2, 3. 
A recent survey conducted by the International Diabetes 
Federation (IDF) revealed that approximately 537 million 
adults (aged 20–79 years) worldwide experienced DM in 
2021, with the prevalence expected to escalate to 643 million 
by 2030 and 783 million by 2045 1. The IDF Diabetes Atlas, 
10th edition 4, reported that in 2021, nearly half of adults 
with DM were unaware of their condition, and a significant 
portion (46.2%) of global deaths attributed to DM occurred 
in individuals under the age of 60 5. 

China, in particular, has witnessed a surge in DM sub-
jects, claiming the title of the country with the highest num-
ber of patients, reaching 141 million adults in 2021 and pro-
jected to rise to 174 million by 2045 1. Type 2 DM (T2DM) 
constitutes over 90% of all DM subjects 6. The Guidelines 
for the Prevention and Treatment of Type 2 Diabetes Melli-
tus in China (2020 Edition), issued by the Chinese Diabetes 
Section of the Chinese Medical Association, reported a prev-
alence of 11.2% among adults aged 18 years and above 7. 
Notably, the onset of T2DM is concentrated in adults aged 
40–59 years, with 59% of subjects aged 18–59 years 8, 9. The 
prevalence of DM is escalating rapidly among young and 
middle-aged (YMA) adults, and the age of onset is decreas-
ing 10, 11. 

Another study conducted in China highlighted that DM 
distress affects 42.50−77.23% of patients with DM, with a 
90.82% prevalence in young patients with T2DM. Among 
them, 57.14% exhibited severe DM and 33.67% had moderate 
DM. Younger patients are particularly susceptible to DM-
related psychological distress 12–14. Despite being integral to 
families and society 15, YMA patients with T2DM receive less 
attention compared to their older counterparts 16. This demo-
graphic faces lower awareness and treatment adherence levels 
due to work and educational commitments 17. Furthermore, a 
lack of understanding about DM prevention and treatment may 
lead some middle-aged patients with T2DM to self-discontinue 

medication upon achieving satisfactory blood glucose (BG) 
control or due to personal preferences 18, resulting in disease 
progression. Although self-care is a common strategy for man-
aging chronic diseases, YMA patients with T2DM exhibit 
poorer adherence to diet, medication, and exercise compared to 
their older counterparts 19–24. 

Given the distinctive characteristics of YMA patients 
with T2DM, including their substantial numbers, elevated 
mortality rates, susceptibility to DM distress, low diagnosis 
rates, poor self-care practices, and limited attention, the aim 
of this study was to assess the health outcomes of this demo-
graphic through the implementation of a family-engaged 
multidisciplinary collaborative care (FEC) model. 

Methods 

Participants 
 
This research study included patients aged between 18 

and 59 years diagnosed with T2DM and experiencing DM 
distress. The patients participated in this study voluntarily 
and without any compensation. At the initial outpatient 
screening, all participants had poorly controlled glycated 
hemoglobin A1c (HbA1c) levels ≥ 6.5% and a Diabetes Dis-
tress Scale (DDS) score ≥ 3. Due to their condition, these pa-
tients agreed to be hospitalized. The study recruited both 
newly diagnosed patients and those with a previous diagnosis 
of T2DM who had consistently poorly controlled glycemic 
levels. The participants were hospitalized in the Department 
of Endocrinology at The First People’s Hospital of Jingzhou 
in Jingzhou City, Hubei province, China, from February to 
December 2023. The sample size was determined using the 
formula for two sample means: . Em-

ploying a two-sided test with a significance level of α = 0.05 
and β = 0.1 corresponded to u0.05/2 = 1.96 and 
u0.01 = 1.282, which aligns with previous reports 24, where δ 
was 8.4 and σ was 11.89. Consequently, each group required 
a minimum of 42 subjects, and given a dropout rate of 20%, 
50 subjects were eventually included in each group. Random 
codes were generated using the random number table meth-
od, assigned to groups, and placed in sequentially marked 
black sealed envelopes. Patients who met the inclusion and 
exclusion criteria randomly selected envelopes, which, based 
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on the assigned number, administered them to the control 
group (CG) or the intervention group (IG) (50 subjects per 
group). One case from the IG was lost to follow-up during 
the intervention (the patient was referred to another hospital), 
and one case from the CG was lost to follow-up at the third 
month of follow-up (the patient refused the follow-up due to 
distance). Consequently, 49 patients in each group completed 
the study. 

The inclusion criteria for patients were as follows: indi-
viduals diagnosed with T2DM as per the diagnostic criteria 
outlined in the Guidelines for the Prevention and Treatment 
of Type 2 Diabetes Mellitus in China (2020 Edition) 25, with 
the additional requirement of family involvement; individu-
als aged between 18 and 59 years 26; individuals with a DDS 

score ≥ 3 27; individuals who willingly volunteered for partic-
ipation in the study and provided informed consent by sign-
ing a consent form; individuals proficient in using WeChat. 

Exclusion criteria for participants were as follows: indi-
viduals experiencing severe or acute complications of DM; 
individuals with severe primary diseases affecting the heart, 
brain, or kidneys; individuals with a history of psychiatric 
disorders or cognitive deficits, such as dementia; individuals 
facing language communication barriers. 

The study received an approval from the Ethics Com-
mittee of the The First People’s Hospital of Jingzhou (No. 
KY202348, from March 16, 2023). General information be-
tween the two groups was comparable with no statistically 
significant difference (p > 0.05) (Table 1). 

 

Table 1 
General information on the two groups of patients with type 2 diabetes mellitus  

Parameter Intervention group 
(n = 49) 

Control group 
(n = 49) t/χ2 p 

Sex    0.049a 0.825 
  male 34 (69.4) 35 (71.4)   
  female 15 (30.6) 14 (28.6)   

Age (years) 44.18 ± 9.462 44.78 ± 7.531 0.135b 0.733 
BMI    0.228a 1.000 

  < 18.5 2 (4.1) 2 (4.1)   
  18.5~23.9 15 (30.6) 15 (30.6)   
  24~27.9 18 (36.7) 17 (34.7)   
  ≥ 28 14 (28.6) 15 (30.6)   

Marital status    0.3462b 0.841 
married 40 (81.6) 41 (83.7)   
single 7 (14.3) 7 (14.3)   
divorced 2 (4.1) 1 (2.0)   

Education level    0.460a 0.928 
  primary school and below 6 (12.2) 7 (14.3)   
  junior high school 19 (38.8) 18 (36.7)   
  senior high school and middle special school 8 (16.3) 10 (20.4)   
  college degree or above 16 (32.7) 14 (28.6)   

Monthly income, RMB   0.313a 1.000 
  1,000~1,999 3 (6.1) 4 (8.2)   
  2,000~2,999 5 (10.2) 5 (10.2)   
  3,000~3,999 12 (24.5) 11 (22.4)   
  ≥ 4,000 29 (59.2) 29 (59.2)   

Medical payment methods    1.181a 0.881 
  out-of-pocket payment 0 (0) 1 (2.0)   
  new rural cooperative medical system 17 (34.7) 16 (32.7)   
  employee insurance 15 (30.6) 15 (30.6)   
  commercial insurance 4 (8.2) 5 (10.2)   
  medical insurance for  residents 13 (26.5) 12 (24.5)   

Living style    1.054a 0.788 
  with children 7 (14.3) 7 (14.3)   
  with spouse 36 (73.5) 38 (77.6)   
  alone 3 (6.1) 3 (6.1)   
  other 3 (6.1) 1 (2.0)   

Occupation    0.541a 0.991 
  farmer 10 (20.4) 11 (22.4)   
  worker 12 (24.5) 10 (20.4)   
  public servant/institution staff/formal work 14 (28.6) 15 (30.6)   
  unemployed 4 (8.2) 4 (8.2)   
  retired 3 (6.1) 2 (4.1)   
  other 6 (12.2) 7 (14.3)   

BMI – body mass index; RMB – Renminbi (Chinese yuan).  
Values are given as numbers (percentages) or mean ± standard deviation. 
Note: a – χ2 value; b – t-value. 



Page 750 VOJNOSANITETSKI PREGLED Vol. 81, No. 12 

Wang YP, et al. Vojnosanit Pregl 2024; 81(12): 747–759. 

Control group 
 
Patients received standard care during their hospital 

stay and underwent regular follow-ups via telephone and 
WeChat after discharge. The specific interventions imple-
mented are presented in Table 2 (see Supplementary Material 
for the full content of standard care). 

 
Intervention group – Establishment of a collaborative 
care team 
 
The collaborative care team comprised eight mem-

bers: an endocrinologist, a psychologist, a therapist, a die-

titian, an endocrinology nurse practitioner, two DM-
specialized nurses, and a graduate nursing student. With 
the active participation of patients’ family members, the 
multidisciplinary nursing team comprehensively evaluat-
ed patients, identified issues, set goals, and formulated 
personalized, holistic nursing plans. They determined the 
implementation methods, provided ongoing evaluations of 
the interventions, and offered discharge guidance and 
feedback. In contrast, patients in the CG received routine 
clinical nursing, which included regular monitoring of 
BG, medication guidance, and health education. The spe-
cific responsibilities of each team member are outlined in 
Table 3. 

 
Table 2  

Specific interventions for the control group 
Care in the hospital  Care after discharge 

Day 1 from 
admission 

Day 2 from  
admission to 1 day 
prior to discharge 

Day of discharge  Telephone  
follow-up 

WeChat  
follow-up 

Regular  
follow-up  

Instruction was 
imparted on self-
care practices for 
T2DM, 
encompassing 
scientifically 
tailored dietary 
measures, 
judicious exercise 
routines, 
appropriate 
medication 
adherence, 
hypoglycemia 
prevention, and 
psychological 
counseling. 
 

Specialist nurses 
provided 
personalized 
instructions based 
on the specific 
medical conditions 
of individual 
patients. 
 

Specialized nurses 
delivered 
centralized 
instruction on blood 
glucose monitoring 
and insulin injection 
using instructional 
models within the 
education room. 
Subsequently, 
patients were 
invited to participate 
in the “TT WeChat 
group chat for 
young and middle-
aged individuals” 
for ongoing follow-
up. 

 The physical and 
mental statuses of 
the patients were 
comprehensively 
assessed, and they 
were instructed to 
adhere to the 
prescribed 
medication regimen, 
including 
responding to any 
inquiries posed by 
the medical 
professionals. 

In the “WeChat 
group chat for 
young and middle-
aged individuals 
with TT” 
information 
regarding TT was 
disseminated 
through textual 
content, images, 
videos, and audio 
files, accompanied 
by interactive 
question-and-
answer sessions. 

During the third 
month of the 
intervention, the 
patient underwent a 
telephonic 
notification for the 
purpose of the 
follow-up. 
 

T2DM – type 2 diabetes mellitus; TT – textual toolbar. 
 
 
Table 3 

The duties of each member of the family-involved multidisciplinary collaborative care team 
Members Duties 
Endocrinology 
nurse practitioner 

Assume the role of team leader, supervise the development of diverse management programs, team 
training and assessment initiatives, and workflow processes. Conduct regular meetings to consolidate, 
rectify, and control the ongoing tasks. 

Graduate nursing 
student 

Design intervention programs, conduct statistical data analysis, and compose research papers. Formulate 
general information questionnaires, and select survey scales. 

Specialist Tasked with diagnosing, treating, and modifying treatment regimens based on evolving patient conditions. 
Offer guidance on pertinent medical information. 

Specialist nurse Offer guidance on professional nursing knowledge and skills. Engage in the distribution and retrieval of 
questionnaires. Contribute to the comprehensive care of the research program. 

Psychologist Evaluate the psychological condition of patients. Deliver expert psychological counseling. 

Dietitian Compute BMI for patients. Evaluate the nutritional status of patients and offer appropriate nutritional 
counseling. 

Therapist Evaluate the patient’s motor status. Prescribe exercises tailored to patients with DM, based on their BMI. 
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Table 3 (continued) 

Members Duties 

Families of patients Oversee patients in the timely completion of daily tasks. Offer emotional support and encouragement to 
patients.  Engage in standard care practices and health education for individuals with DM. Administer 
nutritional support to patients based on the guidance of a registered dietitian. Aid patients in mobility and 
exercise routines. 

Patients Fulfill the program requirements with both qualitative and quantitative excellence. Adhere diligently to 
prescribed dietary, exercise, and blood glucose monitoring regimens. Collaborate with the psychologist to 
actively engage in the conscious adjustment of psychological well-being. 

BMI – body mass index; DM – diabetes mellitus. 
 

Intervention group – Implementation program 
 
IG patients were administered care through the FEC 

model rooted in conventional practices. The FEC approach 
encompassed comprehensive assessment, problem identifica-
tion, goal establishment, formulation of an individualized 
and holistic care plan, selection of implementation methods, 
evaluation of effects, and provision of discharge guidance 
and feedback (Table 4). 

 
Evaluation indicators 
 
The assessment criteria encompassed DDS scores, 

Summary of Diabetes Self-care Activities (SDSCA) scores, 
body mass index (BMI) values, and HbA1c levels. Devel-
oped by Polonsky et al. 13 in 2005, the DDS comprises 17 en-
tries across four dimensions, utilizing a 6-point Likert scale 
to assign scores ranging from 1 (no problem) to 6 (a serious 
problem) for each item, resulting in a total score of 102. A 
higher score indicates increased distress. The Cronbach’s co-
efficient for the DDS was calculated as 0.951, affirming its 
internal consistency. 

SDSCA, devised by Toobert et al. 28 for assessing self-
care behavior in diabetes patients over the preceding seven 
days, has undergone several revisions. This scale encom-
passes 11 scoring entries categorized into five dimensions: di-
et (overall and specific), exercise, BG monitoring, foot care, 
and medication. Each entry is scored on a scale from 0 to 7, 
culminating in a total score ranging from 0 to 77 points. Li et 
al. 29 evaluated the reliability and validity of the SDSCA, re-
porting Cronbach’s α of 0.84 for the entire scale and 
Cronbach’s α values ranging from 0.71 to 0.93 for each sub-
scale, confirming the scale’s overall reliability and validity. 

 
Statistical analysis 
 
The data analysis was performed using SPSS 19.0 soft-

ware. Descriptive statistics for qualitative data included 
counts and percentages, with between-group comparisons 
conducted using the Chi-squared test. Quantitative data ex-
hibiting normal distribution are presented as mean ± standard 
deviation. Between-group comparisons for quantitative data 
were carried out using the two independent samples t-tests, 
while intragroup comparisons utilized the paired t-test. Sta-
tistical significance was determined at a threshold of 
p < 0.05. 

Results 

Analysis of HbA1c levels before and after the 
interventions conducted in two distinct groups 
 
Following the interventions, statistically significant re-

ductions in HbA1c levels were observed in both groups, with 
a p < 0.001. The t-values for the CG and IG were 0.422 
(p = 0.674) and -5.249 (p < 0.001), respectively. These val-
ues suggest that the reduction in HbA1c levels was notably 
more pronounced in the IG post-intervention, highlighting 
the efficacy of the intervention in this group (Table 5). 

 
Comparisons of DDS scores conducted before  
and after interventions in both study groups 
 
Following the intervention in the IG, there was a sub-

stantial decrease in DDS scores (p < 0.001). In contrast, the 
CG exhibited a comparatively lower reduction in DDS scores 
after the intervention, with mean differences (MD) changing 
from 47.71 ± 3.33 to 34.24 ± 4.46 (t = 16.951, p < 0.001). 
The t-values for the IG and CG were -0.316 and -12.07 
(p < 0.001), respectively. These results indicate significant 
enhancements in diabetes distress among patients in the IG, 
while the CG showed less improvement (Table 6). 

 
Comparisons of pre- and post-intervention BMI 
variations within the two study groups 
 
BMI disparity between the two groups reached statisti-

cal significance following the interventions (p < 0.001). 
Conversely, there was no notable alteration in the BMI of pa-
tients within the CG post-intervention (p > 0.05) (Table 7). 

 
A comparative analysis of the SDSCA scores before  
and after interventions in the two groups 
 
Following the interventions, a significant reduction in the 

SDSCA scores was observed in the IG (p < 0.001), while the 
CG experienced a relatively modest decrease (MD = 25.03 ± 
2.13). The CG exhibited a modest enhancement in the SDSCA 
score (MD = 25.03 ± 2.13). In contrast, the IG demonstrated a 
substantial rise in the total SDSCA score, progressing from an 
initial MD of 15.07 ± 4.50 to a final MD of 30.69 ± 1.91 
(t = 13.864, p < 0.001). These findings indicate a notable en-
hancement in patients’ self-care ability within the IG (Table 8).
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Table 4  
Specific interventions for the intervention group 

Usual care in the hospital  Care after discharge 

Days 1−2 from 
admission 

Day 3 from 
admission to 1 day 
prior to discharge 

Day of discharge  Telephone  
follow-up 

WeChat  
follow-up 

Regular  
follow-up  

Apart from standard 
care, the following 
elements are 
incorporated:  

Extend invitations 
to patients and their 
families to 
participate in the 
“Collaborative Care 
Communication 
Group,” providing 
an introduction to 
the components of 
the family-engaged 
multidisciplinary 
collaborative care 
model. 

Thoroughly 
evaluate patients’ 
conditions and 
formulate 
individualized care 
plans for each 
patient.  

Collaboratively 
devise a 
professional 
intervention plan for 
patients’ conditions 
involving all team 
members. 

Within the 
interdisciplinary 
team, each 
professional 
undertakes 
individualized 
interventions to 
address patient 
issues, employing a 
hybrid approach that 
integrates both 
online and offline 
methodologies. 
Offline nurses 
instruct patients and 
their families on the 
preparation of a DM 
diet in accordance 
with the dietitian’s 
plan, utilizing the 
“Boohee Dietitian” 
app. The therapist 
educates patients on 
appropriate exercise 
regimens, while the 
psychologist 
conducts bi-weekly 
psychological 
interventions. 
Families play a vital 
role in supporting 
and overseeing 
patients to ensure 
timely completion 
of tasks. 
Additionally, the 
online 
“Collaborative Care 
Communication 
Group” sporadically 
disseminates videos 
featuring 
psychological 
interventions and 
healthy exercises for 
individuals with 
T2DM. The 
specialized nurse 
transmits the 
intervention 
outcomes of patients 
to the 
“Collaborative Care 
Communication 
Group,” where team 
members formulate 
a new plan informed 
by the outcomes of 
their deliberations. 

The specialist 
nurses provide 
individualized 
guidance on 
monitoring blood 
glucose levels and 
administering 
insulin through one-
on-one sessions. 
Patients’ families 
undergo assessment 
through a test paper, 
and patients scoring 
> 80 are deemed 
satisfactory. 
Individuals failing 
to meet the 
examination criteria 
receive personalized 
guidance focused on 
areas of insufficient 
comprehension and 
mastery, 
incorporating the 
examination results. 
Subsequently, they 
undergo 
reevaluation until 
achieving 
qualification. 

 Understand the 
physical and mental 
status of patients, 
advise them to 
adhere to prescribed 
medication 
regimens as directed 
by physicians, and 
address any 
inquiries they may 
have. 

Enhance the 
understanding of 
DM by participating 
in the 
“Collaborative Care 
Communication 
Group,” addressing 
inquiries and 
resolving 
uncertainties related 
to health 
knowledge. 
Gather the findings 
from the self-
monitoring blood 
glucose card weekly 
via the 
“Collaborative Care 
Communication 
Group,” ensuring 
submission by 9:00 
p.m. each Sunday. 
Foster patient 
engagement by 
encouraging the 
sharing of their 
results and 
experiences within 
the group. 

During the third 
month of the 
intervention, 
patients were 
contacted via phone 
for a scheduled 
follow-up, and a 
lecture took place in 
the endocrinology 
department’s 
demonstration 
classroom. The 
lecture focused on 
elucidating the 
significance and 
appropriate 
methodologies for 
engaging T2DM 
patients and their 
families in the 
effective 
management of 
DM. 

T2DM – type 2 diabetes mellitus (DM).  
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Table 5  
Comparisons of HbA1c levels before and after interventions in the intervention and control groups 

Parameter 
HbA1c (%)  

t p before  
interventions 

three months after 
interventions 

Intervention group (n = 49) 11.00 ± 1.92 6.02 ± 0.63 17.24 < 0.001 
Control group (n = 49) 10.84 ± 1.79 6.81 ± 0.85 14.24 < 0.001 
t 0.422 -5.249   
p 0.674 < 0.001   

HbA1c – glycated hemoglobin.  
Values are given as mean ± standard deviation. 

 
Table 6  

Comparisons of DDS scores before and after interventions in the two groups 

Parameter 
DDS 

t p before interventions three months after 
interventions 

Intervention group (n = 49) 47.51 ± 3.06 25.27 ± 2.70 38.195 < 0.001 
Control group (n = 49) 47.71 ± 3.33 34.24 ± 4.46 16.951 < 0.001 
t -0.316 -12.07   
p 0.753 < 0.001   

DDS – diabetes distress scale.  
Values are given as mean ± standard deviation. 

 
Table 7  

Comparisons of BMI before and after interventions in the two groups 

Parameter 
BMI (kg/m2) 

t p before interventions three months after 
interventions 

Intervention group (n = 49) 26.13 ± 4.12 23.83 ± 2.51 3.346 0.001 
Control group (n = 49) 25.81 ± 3.97 25.64 ± 3.68 0.213 0.832 
t 0.397 -2.86   
p 0.692 0.005   

BMI – body mass index.  
Values are given as mean ± standard deviation. 

 
Table 8  

Comparisons of SDSCA scores before and after interventions in the two groups 

Parameter IG 
(n = 49) 

CG 
(n = 49) t/z p 

Diet management  
before 
after 
t/z 
p 

 
2.36 ± 0.70 

 
5.78 ± 0.81 

 
0.116 

 
0.908 

2.35 ± 0.70 4.84 ± 0.91 5.398 <0.001 
0.212 -15.209   

< 0.001 < 0.001   
Exercise management 

before 
after  
t/z 
p 

 
2.45 ± 0.83 

 
2.40 ± 0.84 

 
0.302 

 
0.763 

5.64 ± 0.83 3.80 ± 0.99 9.99 < 0.001 
0.870 -7.512   

< 0.001 < 0.001   
Blood glucose monitoring 

before 
after 
t/z 
p 

 
3 (1.4) 

 
3 (2.4) 

 
-0.87 

 
0.930 

6 (5.7) 4 (4.5) -5.169 < 0.001 
-7.754 -5.533   
< 0.001 < 0.001   

Foot care 
before 
after 
t/z 
p 

 
1 (1.4) 

 
2 (1.4) 

 
-0.080 

 
0.936 

7 (6.7) 5 (4.6) -5.548 < 0.001 
-7.905 -6.509   
< 0.001 < 0.001   
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Table 8 (continued)     

Parameter IG 
(n = 49) 

CG 
(n = 49) t/z p 

Medication 
before  
after  
t/z 
p 

 
7 (1.7) 

 
7 (3.7) 

 
-0.211 

 
0.833 

7 (7.7) 7 (6.7) -3.279 < 0.001 
-4.644 -3.094   
< 0.001 0.002   

Total score 
before  
after  
t/z 
p 

 
15.07 ± 4.50 

 
15.01 ± 3.94 

 
0.69 

 
0.945 

30.69 ± 1.91 25.03 ± 2.13 13.864 < 0.001 
-22.369 -15.661   
< 0.001 < 0.001   

SDSCA – Summary of Diabetes Self-care Activities;  IG – intervention group; CG – control group. 
Values are given as mean ± standard deviation or numbers (percentages). 

Discussion 

T2DM is a lifelong metabolic disorder characterized by 
persistent hyperglycemia, with no definitive cure 30, necessi-
tating continuous and lifelong therapeutic interventions. 
Managing this condition in China, a country facing a signifi-
cant diabetes burden, is particularly challenging. These chal-
lenges are compounded by the diverse family dynamics of 
patients, many of whom belong to families with varying so-
cioeconomic statuses, responsibilities for both elderly care 
and child-rearing, and differing educational backgrounds. In 
the IG, the educational levels of patients and their family 
members ranged from primary school to advanced degrees, 
making health education a complex and time-consuming 
task. Given these differences, ensuring that patients and their 
families understand and apply the necessary health education 
further complicates diabetes management and increases the 
overall cost of care. 

The imperative lies in identifying novel, effective, and 
feasible strategies to enhance diabetes care and therapeutic 
outcomes. The FEC model addresses nursing assessment is-
sues, employing information technology for case-specific 
analysis. This model strategically directs healthcare re-
sources toward bolstering comprehensive physical and psy-
chological care, ensuring continuous support from admission 
to discharge for YMA patients with T2DM experiencing DM 
distress. 

Through the coordinated efforts, distinct roles, collec-
tive wisdom, and synergistic strengths of multidisciplinary 
medical staff and family involvement, this model establishes 
a comprehensive and standardized long-term care mecha-
nism for hospitals catering to the needs of YMA patients 
with T2DM with DM distress. Our study revealed a signifi-
cant disparity in HbA1c levels, DDS scores, BMI values, and 
SDSCA scores between the CG and IG three months post-
intervention (p < 0.001), aligning with the findings of Ab-
dulrhim et al. 3, highlighting the positive impact of the FCE 
model on patient satisfaction, quality of life (QoL), and 
health status. 

Furthermore, additional research indicated a correlation 
between DM distress and poor DM control 31. Consequently, 
the FEC model emerges as clinically crucial in the compre-

hensive care of YMA patients with T2DM experiencing DM 
distress. 

As reported 32, DM distress is higher and more common 
in younger patients than in older patients, which may be re-
lated to the family, social, and work responsibilities of 
younger patients. Owens-Gary et al. 33 stated that DM dis-
tress increased the risk of death, poor disease management, 
DM-related complications, and poor QoL and that FEC 
could improve DM distress in patients with DM. Likewise, 
our findings indicated significantly lower DDS scores in the 
FEC model group compared to the CG (p < 0.001). This un-
derscores the heightened effectiveness of the FEC model in 
alleviating the condition of YMA patients with T2DM expe-
riencing DM distress. It has been reported that family sup-
port and involvement in adult DM care elevate the motiva-
tion and self-efficacy of patients in managing DM 34. Jiang et 
al. 35 found through a Mate analysis that family-engaged ed-
ucation was beneficial to BG control in T2DM patients. 
Meanwhile, another study indicated that disease management 
with family involvement ameliorated the anxiety and depres-
sion of patients and enhanced their QoL 36. Accordingly, it is 
vital to actively encourage the patients’ families to partici-
pate in managing chronic diseases and to work together with 
patients and medical staff to combat the disease. 

In recent years, there has been a notable increase in the 
prevalence of DM, coinciding with a rise in the incidence of 
obesity and overweight conditions. The risk of developing 
T2DM shows a twofold increase with a weight gain of 5–
8 kg and a fourfold increase with a weight gain of 20 kg or 
more 37. Obesity has emerged as a significant factor contrib-
uting to the onset of T2DM 38. According to survey data, 
41.0% of patients with DM in China are overweight, and 
24.3% are classified as obese 39. 

Fisher et al. 40 highlighted that rates of DM distress tend 
to be higher in specific demographic groups, including wom-
en, relatively young adults, insulin-using patients, those with 
poorer BG control, individuals with a high BMI, those with a 
prolonged duration of DM, and those with significant 
comorbidities associated with DM. 

Consequently, it can be inferred that the effective man-
agement of BMI is crucial for individuals with DM. In our 
study, the FEC model demonstrated a more significant im-
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pact on BMI compared to the conventional care approach 
(p < 0.001). Conversely, BMI in the CG exhibited no statisti-
cally significant difference before and after the intervention 
(p > 0.05). 

As the prevalence of DM continues to rise, self-care has 
emerged as a pivotal element in DM management 41. In this 
study, we focused on a self-care intervention tailored for 
YMA patients with T2DM experiencing DM distress. Fol-
lowing a comprehensive regimen encompassing dietary ad-
justments, exercise, medication adherence, BG monitoring, 
and psychological support, patients exhibited a significant 
elevation in their SDSCA scores (p < 0.001). The multifacet-
ed nature of the intervention underscores the intricate land-
scape of DM management, intensifying the challenges asso-
ciated with self-care. 

In concordance with our findings, the study by Nielsen 
et al. 42 demonstrated a greater impact of interventions on 
T2DM compared to type 1 DM (T1DM). This was associated 
with a reduction in HbA1C levels among patients with 
T2DM, aligning with outcomes observed in our study. The 
variance in intervention outcomes suggests that the effec-
tiveness of self-care strategies may differ between T2DM 
and T1DM populations, emphasizing the importance of tai-
lored approaches. 

The crucial link between self-care and QoL in patients 
with DM is well-established 43, underscoring the necessity of 
maintaining sustained self-care practices. The results of our 
study affirm that educating patients on proper dietary habits 
and incorporating exercise into their routines can positively 

influence unhealthy lifestyle patterns, thereby enhancing 
their QoL and exerting favorable control over their condi-
tion. Consequently, healthcare professionals bear the respon-
sibility of imparting relevant information and skills to em-
power patients in their self-care journey. 

In this study, potential biases may exist due to the 
varied family backgrounds and socioeconomic statuses of 
the patients, as well as differences in self-care experience 
between newly diagnosed and previously diagnosed DM 
patients. In future research, efforts will be made to better 
control these potential influencing factors by targeting 
larger and more diverse samples and conducting long-term 
follow-ups to assess the durability of the intervention’s 
benefits. However, a notable limitation of this study is the 
relatively brief intervention duration (three months). Con-
sequently, future research endeavors should consider ex-
tending the intervention period to provide more robust in-
sights. 

Conclusion 

The family-engaged multidisciplinary collaborative 
care model proves advantageous for comprehensive care and 
both the physical and mental development of young and 
middle-aged patients with type 2 diabetes mellitus experienc-
ing diabetes distress. Furthermore, it facilitates the imple-
mentation of ongoing care, enhances the quality of care, op-
timizes healthcare resources, and improves the self-care ca-
pabilities of patients.  
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 Supplement 
 

Standard care for the control group 

Stage 1 – In hospital 

 

Day 1 of admission 

1. Determine patients based on inclusion and exclusion criteria. 

2. Collect baseline data, including general information, the Diabetes Distress Scale, and the Self-Management Behavior Scale. 

Measure body weight and height, calculate BMI, and perform blood tests for glycated hemoglobin (HbA1c) levels. 

3. Conduct type 2 diabetes mellitus (T2DM) self-management knowledge guidance: 

Emotional guidance:  

• Communicate with the patient to understand their current emotional state and provide methods for emo-

tional relief, such as talking, listening to music, or jogging. 

Exercise guidance:  

• Moderate aerobic exercise – aerobic exercises (walking, swimming, cycling) can improve body sensitivity 

and help lower blood sugar levels.  

• Patients can exercise three times a week, for about 30 minutes.  

• Regular exercise timing – maintaining a consistent daily exercise schedule can help stabilize blood sugar 

levels and improve overall health.  

• The best time for exercise is one hour after meals. Carry candy, biscuits, and identification cards while ex-

ercising.  

• The appropriate exercise intensity is determined by the formula: post-exercise heart rate (beats/min) = 170 - 

age. 

Scientific dietary guidance:  

• Control the intake of staple foods like rice and wheat carbohydrates.  

• Choose low-glycemic index (GI) foods – low-GI foods cause a slower increase in blood sugar levels, which 

helps maintain stable blood sugar control. For instance, choose whole wheat bread or brown rice instead of 

high-GI foods.  

• Balanced diet – reasonably combine staple foods, proteins, and vegetables to ensure adequate nutrition in 

each meal and control overall intake to maintain an appropriate weight.  

• Recommend cooking methods such as stewing, steaming, or boiling.  

• Avoid high-fat foods – limit excessive intake of saturated and trans fats, and choose foods rich in healthy 

fats, like vegetable oils and fish.  

• Control alcohol consumption – alcohol affects blood sugar regulation, so diabetic patients should limit al-

cohol intake and avoid drinking on an empty stomach. 

Medication guidance:  

• Eemphasize the importance of following the doctor’s prescription and explain diabetes-related medica-

tions’ effects, usage methods, and side effects. 

Prevention, identification, and management of hypoglycemia: 

• Diabetic patients should use medication according to the doctor’s recommendations, undergo regular 

check-ups, and maintain good communication with their doctor to ensure proper disease management and 

control.  
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• Regularly monitor blood sugar levels and carry sugary foods (candy, snacks) when going out. Seek imme-

diate medical attention at a nearby hospital if hypoglycemia occurs. 

Implementation method: Data collection at the nurse’s station, bedside education. 

Time: Data collection takes 10–20 minutes, and knowledge guidance takes 30–45 minutes. 

Implementers: Two specialized diabetes mellitus (DM) nurses and one graduate student conduct data collection and 

knowledge guidance. 

 

From the second day of admission to the first day before discharge 

Content: Improve relevant auxiliary examinations and provide corresponding guidance based on the results. 

Implementation method: Bedside one-on-one. 

Implementers: Two specialized DM nurses. 

 

Discharge day 

1. Invite discharged patients to join the WeChat group for “Young and Middle-aged DM Patient-Doctor Communication” for 

follow-up and health education after discharge. 

2. Blood glucose monitoring and insulin injection guidance. 

Blood glucose monitoring: 

• Use a fixed blood glucose meter to monitor blood glucose levels before each meal and before bedtime daily 

to adjust diet and insulin dosage. 

• Monitor blood glucose levels if symptoms such as dizziness or cold sweat occur to determine if hypogly-

cemia is happening. 

Insulin injection:  

• Ensure the injection site is clean and avoid injecting in the same spot consecutively.  

• Preferred injection sites: the abdomen—2 inches around the navel to the iliac crest (avoiding the navel ar-

ea); the buttocks—muscles in the outer upper quadrant of the buttocks; the outer front thigh; the outer arm 

area.  

• Regularly change needles to prevent cross-infection and pause for 10 seconds after injection. 

• Follow medical advice on medication and obtain the doctor’s consent before altering the dosage. 

Time: 20–30 minutes. 

Implementation method: One-on-one bedside guidance. 

Implementers: Two DM specialist nurses. 

 

 

Stage 2 – Outside the hospital 

 

Telephone follow-up 

Content: Monitor the patient’s blood sugar control at home, see whether any complications have occurred, and address any 

questions or concerns. 

Frequency: Once a week, 10–20 minutes each time. 

Implementers: One graduate student and two DM specialist nurses. 
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WeChat follow-up 

Content: Through the “Middle-aged and Young DM WeChat Group,” disseminate health knowledge in text, image, video, or 

audio form, address questions and concerns, and inform about the follow-up appointment times. 

Frequency: Once a week, 10–20 minutes each time. 

Implementers: One graduate student and two DM specialist nurses. 

 

Regular outpatient visits 

Content: One week after discharge and in the third month after the intervention, call the patient to inform them about a follow-

up appointment at the outpatient clinic. In the third month after the intervention, collect the patient’s Diabetes Distress Scale, 

Self-Management Behavior Scale, Patient Care Satisfaction Survey, and body mass index (BMI) data at the clinic. Additional-

ly, perform blood sampling and monitor BMI. 

Implementation method: One week after discharge, visit the hospital to collect random blood glucose samples and adjust the 

treatment plan based on the patient’s condition. In the third month after the intervention, collect data one-on-one at the outpa-

tient clinic, perform blood sampling, and recheck HbA1c. Adjust the treatment plan accordingly. 

Duration: Data collection takes 10–20 minutes, and blood sampling takes 2–5 minutes. 

Implementers: One graduate student and two DM specialist nurses. 
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Risk factors for ischemic osteonecrosis of the femoral head after 
internal fixation with multiple cannulated screws for Pauwels type III 
femoral neck fracture 

Faktori rizika od ishemijske osteonekroze glave femura posle unutrašnje 
fiksacije višestrukim kanuliranim zavrtnjima za frakturu vrata femura tipa III  

po Pauelsu  
 

Shuo Yang 

Jiangsu Province Hospital on Integration of Chinese and Western Medicine, 
Department of Orthopedics, Nanjing, Jiangsu Province, China

Abstract 
 
Background/Aim. Numerous factors lead to hip 
fractures that are common and often devastating in the 
geriatric population. The aim of the study was to 
determine the risk factors for ischemic osteonecrosis of 
the femoral head (ONFH) in patients after internal 
fixation with multiple cannulated screws for Pauwels type 
III femoral neck fracture (FNF). Methods. A total of 212 
patients with Pauwels type III FNF, who underwent 
internal fixation with multiple cannulated screws from 
January 2019 to September 2022 and received one-year 
follow-up after surgery, were selected. Based on their 
clinical data and the incidence of ONFH, they were 
divided into two groups: the group with ischemic ONFH 
occurrence (n = 30) and the ischemic ONFH non-
occurrence group (n = 182). Logistic regression analysis 
was conducted to analyze the risk factors for postoperative 
ischemic ONFH. Results. Age, body mass index (BMI), 

time from injury to surgery, partial weight bearing (PWB) 
time after surgery, and preoperative diabetes mellitus 
(DM) were significantly different between the ischemic 
ONFH occurrence and ischemic ONFH non-occurrence 
groups (p < 0.05), while other clinical data showed no 
significant differences (p > 0.05). The results of logistic 
regression analysis revealed that age (> 55 years), PWB 
time after surgery (≤ 3 months), BMI (≥ 24 kg/m2), time 
from injury to surgery (> 2 days), and preoperative DM 
were independent risk factors for postoperative ischemic 
ONFH (p < 0.05). Conclusion. The incidence of 
postoperative ischemic ONFH can be prevented by 
effectively controlling the following factors: age, BMI, 
PWB after surgery, and preoperative DM. 
 
Key words:  
bone screws; femoral neck fractures; femur head; 
fracture fixation, internal; orthopedic procedures; 
osteonecrosis; risk factors. 

Apstrakt 
 
Uvod/Cilj. Mnogobrojni faktori dovode do preloma 
kuka, koji je u gerijatrijskoj populaciji učestao i često 
razoran. Cilj rada bio je da se utvrde faktori rizika od 
ishemijske osteonekroze glave femura (ONGF) posle 
unutrašnje fiksacije višestrukim kanuliranim zavrtnjima 
kod bolesnika sa frakturom vrata femura (FVF) tipa III 
po Pauelsu. Metode. Izdvojeno je ukupno 212 bolesnika 
sa FVF tipa III po Pauelsu, koji su bili podvrgnuti 
unutrašnjoj fiksaciji pomoću kanuliranih zavrtnja od 
januara 2019. do septembra 2022. godine i praćeni tokom 
jedne godine. Na osnovu kliničkih podataka i uočene 
incidencije ishemijske ONGF, bolesnici su raspoređeni u 
dve grupe: grupu sa pojavom ishemijske ONGF (n = 30) 
i grupu bez pojave ishemijske ONGF (n = 182). Za 

analizu faktora rizika od postoperativne ishemijske 
ONGF korišćena je logistička regresiona analiza. 
Rezultati. Životno doba, indeks telesne mase (ITM), 
vremenski interval od povrede do operacije, period 
parcijalnog opterećenja težinom tela (POT) posle 
operacije i preoperativni dijabetes melitus (DM) značajno 
su se razlikovali između grupe sa pojavom ishemijske 
ONGF i one bez pojave ishemijske ONGF (p < 0,05), 
dok nije bilo značajne razlike u ostalim kliničkim 
podacima (p > 0,05). Rezultati logističke regresione 
analize ukazuju na to da su životno doba (> 55 godina), 
period POT posle operacije (≤ 3 meseca), ITM 
(≥ 24 kg/m2), vremenski interval od povrede do 
operacije (> 2 dana) i preoperativni DM bili nezavisni 
faktori rizika od nastanka posteoperativne 
ishemijske ONGF (p < 0,05). Zaključak. Incidencija 
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postoperativne ishemijske ONGF može biti snižena 
efikasnom kontrolom sledećih faktora rizika: životnog 
doba, vremena od povrede do operacije, perioda POT 
posle operacije i prisustva preoperativnog DM. 
 

Ključne reči: 
zavrtnji za kost; femur, prelomi vrata; femur, glava; 
prelomi, fiksacija, unutrašnja; ortopedske procedure; 
osteonekroza; faktori rizika. 

 

Introduction 

Femoral neck (FN) fracture (FNF) is a common hip 
fracture found between the femoral head and the base of 
the FN, also known as intracapsular hip fracture, since 
the fracture line lies in joint 1. Epidemiological data 
indicate that FNF accounts for about 3.66% of all 
fractures. In the young population, it is mainly attributed 
to high-energy forces, whereas in the elderly, it is mostly 
associated with osteoporosis, same-level falls, and other 
low-energy forces 2, 3. Pauwels type III (PTIII) FNF 
refers to fractures with an angle of ≥ 50° between the 
distal fracture line and the horizontal line, having a large 
vertical shear force and many complications after 
surgery. The surgical treatment of FNF includes internal 
fixation (IF) and artificial hip replacement. Currently, IF 
with multiple cannulated screws (CSs) is often used to 
treat PTIII FNF, which can provide relatively satisfactory 
outcomes. However, such treatment leads to a fairly high 
incidence rate of long-term complications and disability 
rate due to the anatomical and blood supply 
characteristics of the femoral head and neck. As a severe 
complication, ischemic osteonecrosis of the femoral head 
(ONFH) has an incidence rate of about 8–40% after IF 
with multiple CSs for PTIII FNF 3. In addition, it has 
been proven that ischemic ONFH is difficult to treat, 
resulting in varying degrees of femoral head collapse ac-
companied by impaired walking and joint movement, 
which seriously affects the quality of life 4. Therefore, 
ischemic ONFH is currently a major problem in PTIII 
FNF treatment. Defining the risk factors for ischemic 
ONFH following multiple IF with multiple CSs for PTIII 
FNF is of great significance in preventing such a 
complication and decreasing its incidence. 

Methods 

This retrospective analysis included 212 patients 
with PTIII FNF. IF was performed on all patients with 
multiple CSs at our hospital from January 2019 to 
September 2022, and they were followed up for one year 
after surgery. This study was approved by the Jiangsu 
Integrated Chinese and Western Medicine Hospital on 
January 4, 2019. 

The patients were divided into two groups based on the 
incidence of ischemic ONFH: an ONFH occurrence group 
(n = 30) and an ONFH non-occurrence group (n = 182). 

The inclusion criteria were set as follows: age > 18 
years, relevant criteria of FNF in the “Clinical Guidelines 
for Diagnosis and Treatment: Orthopedics” 5, IF with 

multiple CSs, unilateral FNF, and fracture time < 3 
weeks. The exclusion criteria were incomplete clinical 
data, associated fractures, or severe diseases. 

Patient data included gender, mechanism of injury, 
injured side, conducted or not conducted traction, 
duration of surgery, age, body mass index (BMI), time 
from injury to surgery (TIS), partial weight bearing 
(PWB) time after surgery, preoperative diabetes mellitus 
(DM), and preoperative hypertension. 

Statistical analysis 

A Statistical Package for the Social Sciences (SPSS) 
software version 26.0 was adopted for data processing 
and analysis. Descriptive data were analyzed, and the 
Chi-squared χ2 test was used to compare the occurrence 
and non-occurrence groups. Logistic regression was 
performed to find the risk factors for postoperative 
ischemic ONFH in patients with PTIII FNF. The 
difference was considered statistically significant if 
p < 0.05. 

Results 

Thirty (14.15%) patients suffered from ischemic 
ONFH out of the 212 patients with PTIII FNF who 
performed IF with multiple CSs. 

The comparisons of clinical data between the two 
groups shown indicated no statistically significant 
differences regarding gender, mechanism of injury, 
injured side, traction conducted performance, duration of 
surgery, and preoperative hypertension presence 
(p > 0.05). The numbers of patients older than 55 years, 
with BMI ≥ 24 kg/m2, TIS > 2 days, PWB time after 
surgery ≤ 3 months, and preoperative DM showed a 
statistically significant difference between the ischemic 
ONFH occurrence and ischemic ONFH non-occurrence 
groups (p < 0.05) (Table 1). 

Logistic regression analysis was performed using 
the incidence of ischemic ONFH after IF with multiple 
CSs for PTIII FNF as the dependent variable (ONFH 
occurrence group = 1, ONFH non-occurrence group = 0) 
and the factors with statistically significant differences 
(age, BMI, TIS, PWB time after surgery, and 
preoperative DM) as the independent variables (Table 2). 
It was found that age > 55 years, BMI ≥ 24 kg/m2, 
TIS > 2 days, PWB after surgery ≤ 3 months, and the 
presence of preoperative DM were confirmed as the risk 
factors for postoperative ischemic ONFH (odds ratio > 1, 
p < 0.05) (Table 3). 
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Table 1  

General data of patients with Pauwels type III femoral neck fractures who underwent surgery 

Parameter 
Group 

χ2 p ONFH occurrence 
(n = 30) 

ONFH non-occurrence 
(n = 182) 

Gender   1.428 0.232 
male 15 (50.00) 112 (61.54)   
female 15 (50.00) 70 (38.46)   

Age, years   21.310 < 0.001 
> 55  20 (66.67) 45 (24.73)   
≤ 55  10 (33.33) 137 (75.27)   

Body mass index, kg/m2   11.996 0.001 
≥ 24  18 (60.00) 51 (28.02)   
< 24  12 (40.00) 131 (71.98)   

Injury cause   0.002 0.963 
falls 12 (40.00) 72 (39.56)   
car accidents 18 (60.00) 110 (60.44)   

Injured side   1.322 0.250 
left 14 (46.67) 65 (35.71)   
right 16 (53.33) 117 (64.29)   

Traction   2.640 0.104 
yes 13 (56.67) 52 (28.57)   
no 17 (43.33) 130 (71.43)   

Duration of surgery, hrs   1.205 0.272 
> 2 11 (36.67) 49 (26.92)   
≤ 2 19 (63.33) 133 (73.08)   

TIS, days   21.220 < 0.001 
> 2  17 (56.67) 33 (18.13)   
≤ 2  13 (43.33) 149 (81.87)   

PWB time, months   17.641 <0.001 
≤ 3  14 (46.67) 26 (14.29)   
> 3  16 (53.33) 156 (85.71)   

Preoperative diabetes mellitus   28.984 <0.001 
yes 18 (60.00) 29 (15.93)   
no 12 (40.00) 153 (84.07)   

Preoperative hypertension   2.110 0.146 
yes 12 (40.00) 52 (28.57)   
no 18 (60.00) 140 (71.43)   

ONFH – osteonecrosis of the femoral head; TIS – time from injury to surgery; PWB – partial weight bearing. 
All values are given as numbers (percentages). 
 
 

Table 2 
Variable assignment methods 

Variable Meaning 
Assignment 

1 0 
X1 Age, years > 55 ≤ 55 
X2 Body mass index, kg/m2 ≥ 24 < 24 
X3 TIS, days > 2 ≤ 2 
X4 PWB time after surgery, months ≤ 3 > 3 
X5 Preoperative diabetes mellitus yes no 
Y Ischemic ONFH yes no 
ONFH – osteonecrosis of the femoral head; For other abbreviations, see Table 1. 
1 – ischemic ONFH occurrence group; 0 – ischemic ONFH non-occurrence group. 
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Table 3 
Logistic regression analysis results of multiple risk factors for ischemic ONFH  

after internal fixation with multiple CSs for Pauwels type III FNF 

Variable β Standard error Wald p Odds ratio 95% confidence 
interval 

Age 1.806 0.424 18.178 < 0.001 6.089 2.654–13.970 
Body mass index 1.349 0.408 10.951 0.001 3.853 1.733–8.565 
TIS 1.776 0.416 18.251 < 0.001 5.904 2.614–13.334 
PWB 1.658 0.423 15.379 < 0.001 5.250 2.292–12.025 
Preoperative DM 2.069 0.424 23.785 < 0.001 7.914 3.446–18.173 
DM – diabetes mellitus; CSs – cannulated screws; FNF – femoral neck fracture. 
For other abbreviations, see Table 1. 

 
Discussion 

The incidence of FNF is gradually increasing because 
of transportation development and the acceleration of the 
aging process 6. FNF is caused by external forces on the 
FN. It is highly related to osteoporosis. The fracture can 
occur when FN is under a slight torsional force, and it is 
more likely to be found in middle-aged and elderly people 
since such populations are the most vulnerable to 
osteoporosis. Displacement of the FNF damages the basilar 
artery ring outside the joint capsule, which compromises 
the main blood supply to the femoral head, thus resulting in 
avascular ONFH 7. Moreover, FNF leads to changes in 
neck-shaft angle and FN anteversion and destroys the 
balance between structure and function, which results in 
stress concentration in the joint and remodeling of the 
femoral head bone trabecular microstructure. Bone 
trabecular degeneration and collapse may occur if the 
remodeled structure fails to adapt to the new compressive 
stress and biomechanical environment, inducing further 
malformation and obstruction of peripheral blood vessels. 
Eventually, ONFH occurs after FNF surgery, reflecting on 
the postoperative quality of life 8. PTIII FNF is followed by 
a large vertical shear force, poor stability, and relatively 
high risk of IF failure or fracture displacement after 
surgical reduction, easily causing severe damage to the 
femoral head blood supply and consequent fracture 
nonunion and ONFH 9, 10. Studies have manifested that the 
IF approach of inserting multiple CSs into FN is the most 
stable 11, 12. Various studies have demonstrated that despite 
the high clinical value, IF with multiple CSs still leads to 
ONFH. If not detected on time and if not treated actively, 
ONFH is followed by painful and dysfunctional hip joint, 
inducing socioeconomic problems and even requiring 
artificial joint replacement 13, 14. For this reason, actively 
preventing the ONFH after IF with multiple CSs for PTIII 
FNF is a crucial measure for effectively improving the 
prognosis of these patients. 

In this study, 30 patients had postoperative ischemic 
ONFH, with an incidence rate of 14.15%, which is in line 
with that reported in previous literature 10. In the face of the 
high incidence rate of ONFH in patients undergoing 
surgery for PTIII FNF, age has always been a key research 
issue. Kim and Kim 15 pointed out that a higher incidence 
rate of postoperative ONFH is found in older patients with 

PTIII FNF. The reason may be the fact that older patients 
experience greater calcium loss, gradual decline in body 
functions, and progressive failure of organ functions, thus 
developing osteoporosis. Besides, Zhao et al. 16 reported 
that PTIII FNF patients with BMI ≥ 24 kg/m2 had a higher 
incidence rate of postoperative ONFH, which is in 
accordance with our study. Excessive BMI usually suggests 
higher blood viscosity, which increases the risk of 
thrombosis and microcirculation supply disorder, further 
inducing postoperative ONFH. In addition, the incidence of 
postoperative ischemic ONFH is related to TIS. A higher 
number of patients with TIS > 2 days in the ischemic 
ONFH occurrence group, as found in our study, can be 
explained by the state that earlier surgery can cure vascular 
distortion, compression, and spasm after quick fracture 
reduction. This leads to a decrease of the pressure in the 
joint capsule (previously increased by the fracture) and 
improves or eliminates the effect of packing, which thereby 
reopens the temporarily closed blood vessels and restores 
the remaining blood supply. However, regarding the time 
of > 2 days from injury to surgery, the bone structure 
undergoes great changes, and joint stability becomes worse, 
leading to a higher incidence rate of postoperative ischemic 
ONFH. Furthermore, the incidence rate of ONFH rises 
significantly in patients with PWB time after surgery 
≤ 3 months 17. The results of this study revealed that the 
proportion of patients with PWB time after surgery 
≤ 3 months was remarkably larger in the ischemic ONFH 
occurrence group than in the ischemic ONFH non-
occurrence group. A higher incidence of ischemic ONFH 
when PWB time after surgery is ≤ 3 months can be 
explained by the fact that within three months after surgery, 
the patient’s fractures are not fully healed, and premature 
PWB will cause considerable stress on the FN. As a result, 
IF screw loosening and cutting easily occur, making IF 
ineffective and thereby resulting in unstable 
immobilization, shortening, and varus deformity. 
Eventually, nonunion occurs, further increasing the 
incidence rate of ONFH 18. Moreover, patients with 
preoperative DM are more susceptible to postoperative 
ONFH 19. It was indicated in our study that the ischemic 
ONFH occurrence group had more patients with 
preoperative DM than the ischemic ONFH non-occurrence 
group. Patients with preoperative DM suffer from a multi-
system dysfunction caused by impaired glucose metabolism 
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in the body. Abnormal glucose metabolism will directly 
cause vascular endothelial proliferation and thicken the 
capillary basement membrane, narrowing the vascular 
lumen, reducing the elastic function of the wall, and 
impairing the blood supply capacity. However, the femoral 
head has a greater demand for blood supply due to its 
specific blood supply. The remodeling of blood vessels 
after FNF directly impacts the blood supply to the femoral 
head. In patients with preoperative DM, blood vessels have 
undergone different degrees of damage before the injury, 
and the blood supply to the femoral head suffers secondary 
damage caused by FNF. As a result, the risk of ONFH in 
such patients is greatly increased. 

Conclusion 

In summary, age > 55 years, body mass index 
≥ 24 kg/m2, time from injury to surgery > 2 days, partial 
weight bearing time after surgery ≤ 3 months, and 
preoperative diabetes mellitus presence are considered the 
risk factors for ischemic osteonecrosis of the femoral head 
after internal fixation with multiple cannulated screws for 
Pauwels type III femoral neck fracture. 
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Abstract 
 
Background/Aim. Psoriasis is a chronic, immune-
mediated, genetically determined disease, which is 
manifested by the appearance of erythematous scaly 
plaques. Treatment includes conventional therapies and 
biologics. The coronavirus disease 2019 (COVID-19) 
raised widespread concern for patients with psoriasis 
treated with immunosuppressive drugs, especially 
biologics. Even though there was no data at the 
beginning of the pandemic on the efficacy and safety of 
vaccines against COVID-19 in patients with psoriasis 
treated with biologics, the National Psoriasis Foundation 
(United States of America) recommended vaccination in 
these patients. The aim of this study was to evaluate the 
influence of COVID-19 on clinical characteristics and 
quality of life of psoriatic patients treated with biologics 
and evaluate the effectiveness of biologic therapy during 
the pandemic. Methods. A retrospective cross-sectional 
study was conducted at the Clinic of Dermatology and 
Venereology of the University Clinical Center of Serbia 
from March 2020 to January 2022. Data was collected 
from medical documentation during the consecutive 
hospitalization of patients with psoriasis who received 
biologics. Results. The study included a total of 181 
patients with psoriasis divided into two groups. Patients 
from each group were treated with different biologics 
(ustekinumab in 63.0% and secukinumab in 37.0% of 

patients). They achieved significant improvement 
regarding their clinical characteristics after a two-year 
follow-up [Psoriasis Area and Severity Index (PASI) 
before treatment: 14.1 (0–50.5) and after treatment: 
1.2 (0–49.7), p < 0.001] and quality of life [Dermatology 
Life Quality Index (DLQI) before treatment: 15.0 (0–34) 
and after treatment: 0 (0–28), p < 0.001]. Due to 
unsatisfactory therapeutic response in 4 (2.2%) patients, 
secukinumab was changed to ustekinumab. The vaccine 
against COVID-19 was given to 53.0% of patients, but 
only 20.4% received all three doses. Infection with severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) 
was confirmed in 64 (35.4%) patients, and 68.0% of 
those infected contracted the disease before the first 
dose of the vaccine. Therapy with biologics was delayed 
due to SARS-CoV-2 infection in 52 (28.7%) patients, of 
which 11 (21.2%) had exacerbation of psoriasis. 
Conclusion. The vaccination rate in patients with 
psoriasis receiving biologics was hardly 50.0%, and about 
a third of the vaccinated patients had a milder form of 
COVID-19. The therapy with biologics was successful 
regardless of the short-term interruption of drug 
administration due to the beginning of the COVID-19 
pandemic and the worsening of psoriasis in some 
patients during that time.  
 
Key words:  
biological therapy; covid-19; psoriasis; vaccination. 

Apstrakt 
 
Uvod/Cilj. Psorijaza je hronična, genetski uslovljena bolest, 
posredovana imunskim mehanizmima, koja se manifestuje 
pojavom eritematoznih plakova sa skvamom. Lečenje 
podrazumeva konvencionalnu i biološku terapiju. Bolest 
izazvana korona virusom 2019. (coronavirus disease 2019 – 
COVID-19) izazvala je zabrinutost za obolele od psorijaze 

koji se leče imunosupresivnim lekovima, posebno 
biološkom terapijom. Iako na početku pandemije nije bilo 
dovoljno podataka o efikasnosti i bezbednosti vakcine 
protiv COVID-19 kod obolelih od psorijaze na biološkoj 
terapiji, Nacionalna fondacija za psorijazu (Sjedinjene 
Američke Države) preporučila je vakcinaciju protiv 
COVID-19 kod ovih bolesnika. Cilj studije bio je da se 
ispita uticaj COVID-19 na kliničku sliku i kvalitet života 
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obolelih od psorijaze koji su lečeni biološkom terapijom, 
kao i da se ispita efikasnost biološke terapije tokom 
pandemije. Metode. Retrospektivna studija preseka 
sprovedena je na Klinici za dermatologiju i venerologiju 
Univerzitetskog kliničkog centra Srbije, u periodu od marta 
2020. do januara 2022. godine. Podaci su prikupljeni iz 
medicinske dokumentacije tokom konsekutivne 
hospitalizacije obolelih od psorijaze lečenih biološkom 
terapijom. Rezultati. Istraživanje je obuhvatilo 181 
bolesnika obolelih od psorijaze podeljenih u dve grupe. 
Bolesnici iz obe grupe lečeni su različitim biološkim 
lekovima (ustekinumab kod 63,0% i sekukinumab kod 
37,0% bolesnika). Kod njih je postignuto značajno 
poboljšanje kliničke slike, koja je praćena tokom dve godine 
[Psoriasis Area and Severity Index (PASI) pre lečenja: 14,1 (0–
50,5) i posle lečenja: 1,2 (0–49,7), p < 0,001], i kvaliteta 
života [Dermatology Life Quality Index (DLQI) pre lečenja: 15,0 
(0–34) i posle lečenja: 0 (0–28), p < 0,001]. Zbog 
nezadovoljavajućeg terapijskog odgovora kod 4 (2,2%) 
bolesnika, sekukinumab je zamenjen ustekinumabom. 

Vakcinu protiv COVID-19 primilo je 53,0% bolesnika, ali je 
sve tri doze primilo samo 20,4% bolesnika. Infekcija virusom 
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) 
potvrđena je kod 64 (35,4%) bolesnika a 68,0% od ukupnog 
broja zaraženih obolelo je pre prve doze vakcine. Terapija 
biološkim lekovima bila je odložena zbog SARS-CoV-2 
infekcije kod 52 (28,7%) bolesnika, od kojih je 11 (21,2%) 
imalo pogoršanje psorijaze. Zaključak. Stopa vakcinacije 
obolelih od psorijaze koji su primali biološku terapiju bila je 
jedva 50,0%, a približno trećina vakcinisanih bolesnika imala 
je blaži oblik COVID-19. Biološka terapija bila je uspešna 
bez obzira na privremeni prekid kod pojedinih bolesnika 
usled COVID-19 i pogoršanja psorijaze u tom periodu. 
Biološka terapija je bila uspešna bez obzira na privremeni 
prekid lečenja koji je nastao usled početka pandemije 
COVID-19 i pogoršanja psorijaze kod pojedinih bolesnika u 
tom periodu.  
 
Ključne reči: 
biološka terapija; covid-19; psorijaza; vakcinacija. 

 

Introduction 

Psoriasis is a chronic, immune-mediated, genetically 
determined disease of the skin and nails, with a profound 
negative impact on the patient’s quality of life 1, 2. It affects 
1–3% of the population, which is more than 125 million 
people worldwide 3. The most common form of the disease is 
chronic plaque psoriasis (Psoriasis vulgaris), affecting 85–
90% of patients 4. Treatment of psoriasis includes topical 
and/or systemic therapy, such as retinoids, methotrexate, or 
cyclosporine, used for moderate-to-severe cases 5. Since the 
early 2000s, the treatment of psoriasis was improved by bio-
logics, which include inhibitors of tumor necrosis factor 
(TNFi) (infliximab, etanercept, adalimumab), interleukin 
(IL)-17 (secukinumab, ixekizumab, brodalumab), IL-12/23 
(ustekinumab), and IL-23p19 (guselkumab, risankizumab) 6. 
Currently, only two biologics are available in our country – 
secukinumab and ustekinumab. In terms of its scope, intensi-
ty, and dangers to the population’s health, the crisis caused 
by the Coronavirus disease 2019 (COVID-19) pandemic has 
been, by far, one of the biggest challenges of the 21st centu-
ry 7. As the pandemic continued, COVID-19 vaccines were 
developed. Four types of vaccines have been approved, and 
those include whole virus vaccines (Sinopharm), mRNA 
vaccines (Pfizer BioNTech and Moderna), non-replicating 
viral vector (Oxford-AstraZeneca, Sputnik V), and protein 
subunit vaccines (Novavax) 8, 9. This pandemic has raised 
widespread concern about the use of immunosuppressive 
agents in the treatment of several diseases, as well as psoria-
sis, especially in patients treated with biologics 10. Owing to 
the differing methods across different studies, at the begin-
ning of the pandemic, it was unknown whether patients with 
psoriasis had a higher risk of severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) infection 11. However, 
the Italian National Psoriasis Foundation suggested that vac-
cines play a pivotal role in protecting patients with psoriasis 
against SARS-CoV-2 infection and that these patients do not 

have to discontinue their prescribed antipsoriatic therapies 12. 
Clinical trials showed high efficacy rates and no major safety 
concerns regarding the use of vaccines against COVID-19 13. 
Brazzelli et al. 14 conducted an observational monocentric 
prevalence study where they concluded that patients treated 
with biologics are not susceptible to COVID-19 compared to 
other psoriatic patients. The National Psoriasis Foundation 
(United States of America) recommended the use of vaccines 
against COVID-19 in patients undergoing biological treat-
ment without the need to discontinue therapy 15. Wu et al. 16 
have reported cases of new-onset psoriasis as well as psoria-
sis flares as adverse events after COVID-19 vaccination.  

The aim of this study was to evaluate the impact of 
COVID-19 on worsening of clinical manifestations of psori-
asis, evaluating Psoriasis Area and Severity Index (PASI) 
and Body Surface Area (BSA) scores, in patients in whom 
the polymerase chain reaction (PCR) test has confirmed the 
infection. Moreover, the aim was to evaluate the vaccination 
rate in patients with psoriasis treated with biologics. To the 
best of our knowledge, this is the only study in our region 
that has evaluated these types of data during the COVID-19 
pandemic.  

Methods 

A cross-sectional retrospective study was conducted at 
the Clinic of Dermatology and Venereology of the University 
Clinical Center of Serbia during the COVID-19 pandemic 
(March 2020 – January 2022). The study included 181 psoriat-
ic patients treated with two biological drugs available in our 
country – secukinumab and ustekinumab. We collected data 
on the following: the type of biologics, their therapeutic effects 
[we evaluated PASI and BSA and Dermatology Life Quality 
Index (DLQI) scores before and after the treatment, but also 
after the confirmed infection with SARS-CoV-2], the inci-
dence of COVID-19, vaccination rate and type of COVID-19 
vaccine that patients received, possible delay of therapy, as 
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well as the further course of psoriasis. Data was collected from 
the computer database during consecutive hospitalizations of 
patients with psoriasis who received biologics. 

The PASI and BSA scores were used to assess the dis-
ease severity. Based on PASI, psoriasis can be classified as 
mild (PASI < 3), moderate (PASI 3–10), and severe 
(PASI > 10) 17. BSA measures the affected skin area accord-
ing to the patient’s palm surface. For PASI and BSA scores 
above 10, systemic therapy is recommended. To evaluate the 
impact of psoriasis on the patient’s quality of life, we used a 
validated DLQI questionnaire. Scores above 10 require sys-
temic therapy 18, 19. 

Statistical analysis  

Categorical variables were expressed as counts and 
percentages, while continuous variables were presented as 
mean ± standard deviation or range. For comparison between 
variables, the Chi-square test, Student’s t-test, and Mann-
Whitney rank sum test were applied. All statistical methods 
were considered statistically significant if the p-value was 
less or equal to 0.05. 

Results 

Demographic and clinical data are shown in Table 1. 
Initially, ustekinumab was introduced in 60.8% of patients 
and secukinumab in 39.2% without a significant difference 

in the frequency of those medications prescribed between 
genders. Due to unsatisfactory therapeutic response in 4 
(2.2%) patients, secukinumab was changed to ustekinumab. 
Therefore, 63.0% of patients were treated with ustekinumab 
and 37.0% with secukinumab. The average PASI score 
before introducing biologics was 14.1 (0–50.5), and two 
years later, it was 1.2 (0–49.7), p < 0.001. There was a 
statistically significant improvement in the PASI score for all 
psoriatic patients. The PASI score for patients before starting 
secukinumab was 13.25 (0–42.0), and two years later, it was 
0.95 (0–16.4), p < 0.001. For patients before starting 
ustekinumab, the PASI score was 14.7 (0–50.5), and two 
years later, it was 1.3 (0–49.7), p < 0.001. 

The patients were also evaluated for PASI 50, PASI 75, 
PASI 90, and PASI 100 scores – PASI reduction of 50%, 
75%, 90%, and 100% scores, respectively. In both groups 
(secukinumab and ustekinumab), PASI 50 was achieved in 
89.8%, PASI 75 in 77.3%, PASI 90 in 54.7%, and PASI 100 
in 23.2% of all patients. In patients treated with 
secukinumab, PASI 50 was registered in 95.5%, PASI 75 in 
80.9%, PASI 90 in 58.8%, and PASI 100 was achieved in 
29.4% of patients. In patients treated with ustekinumab, 
PASI 50 was observed in 86.4% of patients, PASI 75 in 
76.4%, PASI 90 in 52.7%, and PASI 100 was achieved in 
19.1% of patients. There were no statistically significant 
differences between PASI 50, 75, 90, and 100 between 
patients treated with secukinumab and patients treated with 
ustekinumab (Table 2). 

Table 1  
Demographic and clinical data of patients with  

psoriasis treated with biologics (n = 181) 
Parameter Values 
Male/Female 101/80 (56/44) 
Age (years) 47.36 ± 15.42 (13–78) 
Type of psoriasis 

psoriasis vulgaris 
psoriatic erythroderma 
nail psoriasis 
palmoplantar pustular psoriasis 

 
168 (92.8) 

5 (2.8) 
5 (2.8) 
3 (1.6) 

PASI 14.1 (0–50.5) 
BSA 20.0 (0–98.0) 
DLQI 15.0 (0–34) 
Ustekinumab 110 (60.8) 
Ustekinumab (male/female) 63/47 (57/43) 
Secukinumab 67 (37.0) 
Secukinumab (male/female) 36/31 (54/46) 
Secukinumab changed to ustekinumab 4 (2.2) 
PASI – Psoriasis Area and Severity Index; BSA – Body Surface Area; 
DLQI –  Dermatology Life Quality Index. 
Values are expressed as numbers (percentages) or numbers (range), 
except for age which is shown as mean ± standard deviation (range). 

Table 2  
PASI 50, 75, 90, and 100 in patients treated with secukinumab and ustekinumab 

PASI percentage response rate Total Secukinumab Ustekinumab p-value* 

PASI 50 159 (89.8) 64 (95.5) 95 (86.4) 0.051 
PASI 75 139 (77.3) 55 (80.9) 84 (76.4) 0.368 
PASI 90 98 (54.7) 40 (58.8) 58 (52.7) 0.365 
PASI 100 41 (23.2) 20 (29.4) 21 (19.1) 0.100 
For abbreviations, see Table 1. Results are shown as numbers (percentages).  
*For the level of significance of 0.05 according to the Chi-square test. 
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The average BSA score before biologic therapy was 
20.0 (0–98.0), and two years later, it was 1.0 (0–85.0), 
p < 0.001. There was a statistically significant improvement 
in BSA score two years after starting biologic therapy. For 
patients before starting secukinumab, the BSA score was 20 
(0–65), and two years later, it was 1.0 (0–30.0), p < 0.001. 
For patients before starting ustekinumab, the BSA score was 
18.0 (0–98.0), and two years later, it was 2.0 (0–85.0), 
p < 0.001. The DLQI score before biologic therapy was 15.0 
(0–34), and two years later, it was 0 (0–28.0), p < 0.001. For 
patients before starting secukinumab, it was 15 (0–29), and 
two years later, it was 0 (0–20), p < 0.001. For ustekinumab, 
before therapy, the DLQI score was 14.5 (0–34), and two 
years later, it was 0 (0–28), p < 0.001. 

SARS-CoV-2 infection, proven with standard PCR test, 
was reported in 64/181 (35.4%) psoriatic patients, with 30/64 
(46.9%) females and 34/64 (53.1%) males (p = 0.0592). 
Secukinumab was applied among 22/64 (34.4%) patients and 
ustekinumab among 42/64 (65.6%) patients, with no 
statistically significant difference (p = 0.505). Of the 46.9% 
of female COVID-19 patients, 9/30 (30.0%) were on 
secukinumab and 21/30 (70.0%) were on ustekinumab. Of 
53.1% of COVID-19 patients of male gender, 13/34 (38.2%) 
were on secukinumab, and 21/34 (61.8%) were on 
ustekinumab, with no statistically significant difference 
(p = 0.550). 

Therapy with biologics was delayed due to COVID-19 
in 52/181 (28.7%) patients, while in another 14/181 (7.7%) 
patients, the therapy was postponed due to other medical 
issues (urinary tract infections, other respiratory diseases). 
Of the 28.7% of patients who had postponed therapy due to 
COVID-19, exacerbation of psoriasis occurred in 11/52 
(21.2%) patients (seven patients on secukinumab and four on 
ustekinumab). The mean PASI score before exacerbation 
was 5.1 (0.8–16.2), and after exacerbation, it was 10.9 (1.7–

25.8). There was a significant difference in the PASI score 
(p < 0.003). Patients treated with secukinumab had a 
significant impairment of the PASI score (p = 0.018), while 
patients treated with ustekinumab did not have a significant 
increase in the PASI score (p = 0.068) (Figure 1). The 
average therapy delay was two months, but it should be 
emphasized that some patients had a longer delay not only 
due to COVID-19 but also due to other medical and non-
medical reasons (examinations of other organ systems, lack 
of health insurance, etc.). The average therapy delay time 
was significantly longer among psoriatic patients who 
received ustekinumab than among those treated with 
secukinumab (p = 0.002). There was no association between 
PASI and delay time. 

COVID-19 vaccination was performed in 96/181 
(53.0%) of our patients; 9/181 (5.0%) received only one 
dose, 50/181 (27.6%) received two doses, and 37/181 
(20.4%) received all three doses. However, 63/181 (34.8%) 
patients did not receive the vaccine, while for 22/181 
(12.2%) of our patients, we have no record of their vaccina-
tion. Among the vaccinated patients, the highest percentage 
received the Sinopharm vaccine at 25.4%, followed by Pfizer 
at 17%, and Sputnik at 4.4%. We also had patients who 
combined vaccines with 3.3% receiving a combination of Si-
nopharm and Pfizer, 1.8% receiving Pfizer and Sputnik, and 
1.1% receiving Pfizer and AstraZeneca (Figure 2). There 
were 42.0% of vaccinated males and 45.0% of females on 
secukinumab, while 58.0% of males and 55.0% of females 
were on ustekinumab (p = 0.340). There was no significant 
difference in gender distribution among vaccinated psoriatic 
patients according to the use of biologic therapy. 

Of the total number of patients, 23.8% got infected with 
the SARS-Cov-2 virus before getting vaccinated (23.0% of 
females and 26.3% of males). Of the remaining 11.6% of 
infected patients (who got COVID-19 after vaccination), 

 
Fig. 1 ─ Worsening of psoriasis due to coronavirus disease 2019  

measured by PASI score. 
For abbreviations, see Table 1. 
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3.1% got COVID-19 a year after two doses of vaccine, 2.0% 
got COVID-19 right after the second dose, one person 
(0.55%) got COVID-19 a month after the second dose of the 
vaccine, and another person (0.55%) got COVID-19 four 
months after the second dose of the vaccine. Those patients 
were, in fact, approximately one-fifth of all vaccinated 
patients, and all of them, except one patient (0.55%), had 
milder forms of the disease and did not require 
hospitalization. According to our data, only one male patient 
treated with ustekinumab died from COVID-19. He was not 
vaccinated; he had hypertension and a cytokine storm that 
occurred as part of the COVID-19. 

Discussion 

This research aimed to investigate the vaccination and 
SARS-CoV-2 infection rate in patients with psoriasis treated 
with biologics. We also explored the beneficial effects of 
treatment with biologics on psoriasis and tried to see if and 
how the COVID-19 pandemic affected those patients in our 
country. 

In our study, we had a slightly larger number of male 
patients with psoriasis treated with biologics, which is 
consistent with other studies 20, 21. This finding could be 
related to a slightly higher prevalence of psoriasis and a 
more severe form of the disease in the male population 22. 
For instance, in the Swedish registry for systemic psoriatic 
treatment (PsoReg), 60.0% of registered patients are men. 
Other European registries show even bigger numbers in 
favor of men: Denmark 66.0%, Italy 67.0%, and Spain 
63.0% 23. The introduction of biologics for the treatment of 
psoriasis has not only drastically changed the course of the 
disease but also improved the quality of life of these 
patients. We can conclude this based on the findings of 
PASI, BSA, and DLQI scores before and after the treatment. 
PASI 50, PASI 75, PASI 90, and PASI 100 achieved with 
biologics were also quite satisfactory, as shown in several 
other studies around the world 24–27. Complete vaccination 
was considered the most important means for overcoming 

the COVID‐19 pandemic. Complete vaccination of a 
significant number of people worldwide helps create 
collective immunity and drastically decreases the 
probability of spreading the disease 28. In a prospective 
single-center study, Lodde et al. 29 have shown that in 
people with psoriasis treated with systemic 
immunosuppressive therapy, as well as in those treated with 
biologics, an anti-SARS-CoV-2 IgG seroconversion was 
achieved in 96.1% of patients. Slightly more than half 
(53.0%) of our patients with psoriasis have been vaccinated 
against COVID-19, but complete vaccination was conducted 
in only 20.4%. The most commonly used vaccine was 
Sinopharm, followed by Pfizer. In a study conducted on 
Chinese patients with psoriasis, 68.9% received complete 
vaccination against COVID-19. The most commonly used 
vaccine among them (89.5%) was the inactivated vaccine 
(Sinopharm), followed by the protein subunit vaccine 
(Novavax) in 8.3% of patients, and 2.2% of patients 
received the adenovirus vector vaccine (AstraZeneca and 
Johnson & Johnson). The difference in vaccination coverage 
between Chinese and our patients probably lies in patient 
awareness, as well as in official recommendations. No 
severe adverse reactions were reported in vaccinated 
patients. Moreover, the use of biologics in the treatment of 
psoriasis was not associated with an increased risk of 
adverse reactions 30, which is consistent with our 
experience. The COVID-19 pandemic has influenced and 
changed the lives of all people around the globe and has 
certainly affected chronic patients, especially those on 
immunosuppressive therapy. In our study, we reported that 
35.0% of patients had COVID-19 without significant 
differences in relation to the biological drug they received. 
Of course, we considered only patients in whom COVID-19 
was proven by adequate testing – PCR test for SARS-CoV-2. 
Due to COVID-19, 29.0% of patients postponed their 
treatment with biologics, and the average therapy delay was 
two months. Significant exacerbation of psoriasis presented 
as an elevated PASI score and was present in one-fifth of 
the patients. Patients treated with secukinumab had 

 
Fig. 2 ─ Vaccination rates in psoriatic patients treated with biologics. 

 



Page 770 VOJNOSANITETSKI PREGLED Vol. 81, No. 12 

Milčić D, et al. Vojnosanit Pregl 2024; 81(12): 765–771. 

significant impairment of the PASI score compared with 
those treated with ustekinumab, which can be explained by 
the time interval of drug administration (secukinumab is 
administered every four weeks, while ustekinumab every 12 
weeks). Most patients did not have a serious exacerbation of 
psoriasis. Furthermore, they had mild forms of COVID-19, 
which did not require hospitalization, and all of them 
continued therapy with biologics after recovery, and their 
PASI score improved. Our findings are similar to those from 
a study by Mroz et al. 20. They reported that from 57 
patients, 19 developed COVID-19, of which three patients 
on ustekinumab had exacerbation of psoriasis, while only 
one patient on secukinumab got infected and had no 
exacerbation of psoriasis. However, all COVID-19 patients 
had a mild course and did not require hospitalization. One 
other study conducted in a clinic in central Italy for 136 
weeks, including 151 patients with moderate-to-severe 
plaque psoriasis treated with secukinumab, found that not a 
single patient reported infection with SARS-CoV-2 31. 
Unfortunately, in our research, one patient treated with 
ustekinumab died from COVID-19. According to our 
knowledge, he was not vaccinated, had hypertension, and a 
cytokine storm occurred as part of the COVID-19 
symptoms. He obtained his biologics regularly and was 
healthy when the treatment was administered. Recent 
studies showed no adverse impacts from biologics on 
COVID-19 outcomes in patients with psoriasis 32. No 
significant difference was found in the rates of 
hospitalization when compared to the general population, 
stratified by age or class of the biologics. Those findings are 
consistent with other studies that reported that patients with 
psoriasis on biologics were not at an increased risk of 

intensive care unit admission or death; they can be, 
however, at higher risk for testing positive for SARS-CoV-2, 
to be self-quarantined at home or hospitalized. The authors 
suggest further application of biologics during the pandemic 
because there is no evidence that these drugs are responsible 
for the development of severe complications in COVID-
19 32, 33. However, some studies suggest that biologics 
should be discontinued in COVID-19 patients and that the 
risks and benefits should be carefully weighed in these 
therapies 34. 

Conclusion 

The vaccination rate in patients with psoriasis receiving 
biologics was not satisfactory. Just over half of the patients 
have been vaccinated against COVID-19, and only one-fifth 
received all three recommended doses, all without unusual 
side effects. One-third of all patients had milder forms of 
COVID-19, but it should be noted that a great majority of 
them got infected before receiving the vaccine. Almost one-
third of the patients discontinued treatment with biologics 
due to COVID-19, and one-fifth had exacerbation of 
psoriasis. Fortunately, after re-introducing biologics, the 
disease subsided, and the biologics were continued according 
to protocol. We can also confirm that patients treated with 
both available biologics had very good therapeutic effects 
and were quite satisfied with the improvement in their 
quality of life. 
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To the Editor 

Numerous research conducted worldwide have demon-
strated that the health-related (HR) quality of life (QoL) – 
HRQoL – of patients with primary Sjögren’s syndrome 
(PSS) is notably reduced compared to healthy controls due to 
the broad spectrum of daily problems they face 1, 2. In the 
majority of these studies, HRQoL was assessed by the most 
frequently used instruments of a generic nature that cannot 
adequately capture all aspects of disease essential to pa-
tients 3–5. Therefore, specific tools, such as the Primary 
Sjögren’s Syndrome Quality of Life (PSS-QoL) question-
naire developed in 2018, are highly recommended 6. The pi-
lot study, published in 2022, revealed that the Serbian ver-
sion of the PSS-QoL questionnaire showed satisfactory fea-
sibility, reliability, and validity 7. Hence, the aim of this arti-
cle was to reassess the psychometric properties of the ques-
tionnaire in a larger and more diverse group of PSS patients 
regarding their socio-demographic characteristics, disease 
activity, and disease-related complications. 

This prospective, non-interventional study was carried 
out at the Rheumatology Clinic of the University Clinical 
Center of Kragujevac, Serbia between July 2021 and Sep-
tember 2022. The research received approval from the Ethics 
Committee of the University Clinical Center of Kragujevac 
(No. 01/20-657). Eighty patients with the diagnosis of PSS 
established by two rheumatologists [according to the 
American College of Rheumatology (ACR) or the European 
League Against Rheumatism (EULAR) classification crite-
ria], aged over 18, with sufficient mental, physical, and lin-
guistic abilities, were enrolled in the study. Prior to the re-
search onset, all participants provided their written informed 
consent. Patients under 18 with psychiatric disorders and 
those who refused to participate were excluded. Each partic-
ipant completed five surveys, including the PSS-QoL, Euro 
Quality of Life-5D (EQ-5D), EULAR (E) Sjögren’s Syn-
drome (SS) Patients Reported Index (ESSPRI), Oral Health 
Impact Profile-14 (OHIP-14), and Emotion Regulation Ques-
tionnaire (ERQ). Written permission was obtained from the 
authors of all scales applied in this study. Our pilot research 

conducted in 2022 provides a comprehensive explanation of 
the abovementioned questionnaires used 7. Two methods of 
administration were tested. Formal translation, adaptation, 
and validation of the PSS-QoL were performed in the previ-
ously published study that included 30 participants, imple-
menting the standard translation/back-translation protocol, 
adhering to the internationally accepted principles 7, 8. Tem-
poral stability was tested 14 days after the first completion of 
the questionnaire by researchers interviewing the partici-
pants. 

Eighty subjects were enrolled in the study, with a mean 
age (± standard deviation) of 63.81 ± 10.8 years. The majori-
ty of the patients were women (96.2%). The average disease 
duration was 9.15 ± 7.1 years. The extraglandular manifesta-
tions of the PSS were detected in 87.5% of participants 
(musculoskeletal complications were the most prevalent). 
The patients were treated with antimalarial therapy, either 
alone (77.5%) or in combination with corticosteroids 
(22.5%). 

The results that were obtained are given in the follow-
ing text. The mean values of total and subscale scores of the 
PSS-QoL at baseline (both modes of administration) and fol-
low-up are illustrated in Table 1. No statistically significant 
difference was observed between these results (p > 0.05). 
The feasibility of the PSS-QoL scale was excellent, as 
demonstrated by the high response rate (100%) and absence 
of missing data. The mean time for completing the question-
naire was 2.57 min (from 1.44 to 4.22 min) when the re-
searchers were questioning the participants and 2.54 min 
(from 1.33 to 4.26 min) when the subjects did it themselves, 
indicating minimal patient burden. 

Cronbach’s alpha coefficient values were 0.931 (when 
the researcher completed the questionnaire) and 0.921 (when 
the participants did it on their own), so the reliability of the 
questionnaire was considered excellent. Seeing that the 
Spearman-Brown coefficient was 0.923 (when researchers 
were questioning the patients) and 0.890 (when subjects 
completed the questionnaire themselves), the reliability of 
the Serbian version of the PSS-QoL was confirmed. The in-
traclass correlation coefficient, a measure of temporal 
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stability, was 0.983 [95% confidence interval (CI): 0.973–
0.989], suggesting high PSS-QoL reliability. Considering 
that all participants completed the questionnaire again after a 
14-day interval, an attrition rate of 0% was observed. 

The principal axis factoring method was employed for 
factor analysis. Using Promax rotation, we extracted two fac-
tors based on eigenvalue criteria, explaining 59.58% of the 
total variance. The first factor had an eigenvalue of 6.82 (ac-
counting for 48.72% of variance), while the second factor 
had an eigenvalue of 1.52 (representing 10.86% of variance). 
Furthermore, a scree plot supported the decision to extract 
two factors, as demonstrated by a noticeable “elbow” on the 
graph. Most questionnaire items were loaded onto the first 
factor, except for items 12, 13, and 17. 

The PSS-QoL outcomes were correlated with the results 
of EQ-5D, ESSPRI, and OHIP-14 questionnaires for estimat-
ing the scale’s convergent validity. Spearman’s rank correla-
tion test illustrated a strong and significant correlation be-
tween observed scales (Table 2). Additionally, the divergent 
validity of the PSS-QoL instrument was assessed by compar-
ing its total scores with those of the ERQ. The results sug-

gested a weak and non-significant correlation, further indi-
cating the PSS-QoL’s ability to distinguish between different 
constructs (Table 2). 

Overall, our findings indicated that the PSS-QoL is a 
valid scale that can be completed in under five minutes, as 
evidenced by results derived from both modes of administra-
tion. Additionally, PSS-QoL exhibited excellent reliability 
and significant convergent validity. These outcomes are 
similar to those attained by our pilot study and the original 
instrument’s authors 6, 7.  

In conclusion, the Serbian version of the PSS-QoL scale 
is a reliable and valid instrument for assessing HRQoL in 
PSS patients. This scale can be applied in both research and 
clinical settings as a valuable indicator of patients’ QoL, now 
recognized as one of the crucial treatment outcomes. 

 
 Sanja Vujović, Jana Desnica, Momir Stevanović, 

Mirjana Veselinović, Aleksandra Lučić Tomić,  
Dragan Milovanović 

University of Kragujevac, Faculty of Medical Sciences, 
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Table 1  
Baseline and follow-up PSS-QoL scores 

PSS-QoL Baseline Follow-up rated by researchers rated by patients 
Score 41.98 ± 16.50 42.24 ± 16.31 42.04 ± 15.51 
Physical 14.01 ± 8.77 13.74 ± 8.49 14.90 ± 8.37 
Discomfort 4.46 ± 3.55 4.19 ± 3.29 4.85 ± 3.28 
Dryness 9.55 ± 5.53 9.55 ± 5.53 10.05 ± 5.42 
Psychosocial 27.97 ± 8.83 28.50 ± 8.85 27.14 ± 8.19 
PSS-QoL – Primary Sjögren’s Syndrome Quality of Life.  
Results are shown as mean ± standard deviation.  

 
Table 2    

Multitrait-multimethod matrix 
 PSS-QoL 

(R) 
PSS-QoL 

(P) 
EQ-5D  

(R) 
EQ-5D  

(P) 
ESSPRI 

(R) 
ESSPRI 

(P) 
OHIP-14 

(R) 
OHIP-14 

(P) 
ERQ  
(R) 

ERQ 
(P) 

PSS-QoL (R) 1 / / / / / / / / / 
PSS-QoL (P) 0.999** 1 / / / / / / / / 
EQ-5D (R) -0.766** -0.771** 1 / / / / / / / 
EQ-5D (P) -0.763** -0.766** 0.914** 1 / / / / / / 
ESSPRI (R) 0.848** 0.849** -0.869** -0.798** 1 / / / / / 
ESSPRI (P) 0.846** 0.847** 0.917** -0.821** 0.917** 1 / / / / 
OHIP-14 (R) 0.834** 0.836** -0.767** -0.746** 0.789** 0.808** 1 / / / 
OHIP-14 (P) 0.809** 0.812** -0.741** -0.723** 0.750** 0.722** 0.967** 1 / / 
ERQ (R) 0.064 0.069 -0.028 -0.031 -0.068 -0.059 0.032 0.047 1 / 
ERQ (P) 0.057 0.061 -0.019 -0.012 -0.044 -0.037 0.026 0.041 0.903** 1 
R – rated by researchers; P – rated by patients; PSS-QoL – Primary Sjögren’s Syndrome Quality of Life; EQ-5D – Euro 
Quality of life-5D; ESSPRI – European League Against Rheumatism (EULAR) Sjögren’s Syndrome Patients Reported 
Index; OHIP-14 – Oral Health Impact Profile-14; ERQ – Emotion Regulation Questionnaire. * p < 0.05; ** p < 0.001. 
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I N  M E M O R I A M

Prof. dr sc. med. Jefta Kozarski 
Pukovnik i redovni profesor u penziji 

(1958–2024) 

U Kikindi je 23. novembra ove godine preminuo dr 
Jefta Kozarski, redovni profesor plastične i rekonstruktivne 
hirurgije na Medicinskom fakultetu Vojnomedicinske 
akademije (VMA) Univerziteta odbrane u Beogradu i 
pukovnik u penziji. Vest o njegovoj smrti duboko je potresla 
brojne kolege, prijatelje, njegove učenike i bivše pacijente.  

Profesor Kozarski rođen je 20. oktobra 1958. godine 
u Skoplju. Osnovnu školu i gimnaziju završio je u 
Kikindi, a uporedo sa opštim obrazovanjem, profesor 
Kozarski je završio i osnovnu i srednju muzičku školu. 
Medicinski fakultet Univerziteta u Beogradu završio je 
1982. godine. Posle obavljenog lekarskog staža, započeo 
je specijalizaciju iz plastične, rekonstruktivne i estetske 
hirurgije na VMA, gde je 1988. godine položio 
specijalistički ispit sa odličnom ocenom. Odmah po 
završetku specijalizacije postavljen je na mesto 
odeljenskog lekara na Klinici za plastičnu hirurgiju i 
opekotine VMA. Tokom ratnih dešavanja (1991–1995) 
prof. dr Jefta Kozarski bio je deo tima koji se naročito 
istakao u zbrinjavanju velikog broja ranjenika koji su 
svakodnevno lečeni na VMA i među prvima koji su 
defekte ratnih rana rekonstruisali mikrohirurškom 
tehnikom slobodnim režnjevima. Stečeno iskustvo prof. 
Kozarski je pretočio  u doktorsku disertaciju pod nazivom 
„Biološke karakteristike transplantiranih mikrohirurških 
režnjeva“, koju je odbranio na VMA 1998. godine.  

Za načelnika Kabineta za plastičnu hirurgiju i opekotine 
postavljen je 1997. godine. Načelnik Odseka za aseptične 
opekotine postao je 2001. godine, a 2005. godine načelnik 
Odeljenja za opekotine Klinike za plastičnu hirurgiju i 
opekotine VMA. Na mesto načelnika Odeljenja za plastičnu 
hirurgiju, odnosno Prvog odeljenja Klinike postavljen je 
2007. godine. 

Uporedo sa stručnom karijerom, prof. Kozarski gradio 
je i više nego uspešnu nastavno-naučnu karijeru, pa je u 
zvanje asistenta na predmetu Plastična hirurgija izabran 
1992. godine. U zvanje docenta izabran je 1999. godine, dok 
je vanredni profesor postao 2004. godine. Od 2008. godine 
bio je redovni profesor na Medicinskom fakultetu VMA 
Univerziteta odbrane. Bio je redovni član komisija za 
polaganje studentskih i specijalističkih ispita na 
Medicinskom fakultetu VMA, kao i član komisija za 
polaganje specijalističkih ispita na Medicinskom fakultetu 
Univerziteta u Nišu i Medicinskom fakultetu Univerziteta u 
Novom Sadu. U svojoj bogatoj nastavnoj karijeri prof. 
Kozarski bio je i šef Katedre za hirurgiju I na Medicinskom 
fakultetu VMA. Bio je mentor desetinama studenata i 
specijalizanata plastične, rekonstruktivne i estetske 
hirurgije. 

Prof. dr Jefta Kozarski bio je član nacionalnog 
udruženja za plastičnu hirurgiju – SRBPRAS, vanredni član 
Akademije medicinskih nauka Srpskog lekarskog društva, 
kao i međunarodnih stručnih udruženja BA(S)PRAS, ISAPS, 
EURAPS i ICOPLAST. Autor je velikog broja radova koji 
su objavljeni u naučnim časopisima, a svoje rezultate 
prikazivao je na velikom broju kako domaćih tako i 
međunarodnih kongresa, kao predavač po pozivu. Takođe, 
napisao je i dve knjige –  monografiju „Biološka vrednost 
transplantiranih slobodnih režnjeva“ i udžbenik „Povrede 
tela dejstvom temperature“. Bio je i recenzent u više 
domaćih i međunarodnih naučnih časopisa. 

Prof. Kozarski je voleo medicinu i hirurgiju. Voleo je 
ljude, muziku, filozofiju, kvizove. Svoje ljubavi spajao je i 
pretakao jedne u druge, dok se trudio da pomogne ljudima. 
Pevao je (sa) pacijentima, trudeći se da im olakša njihove 
muke i bio tu za njih u svakom trenutku. O njegovom 
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hirurškom umeću govoriće i kolege i mnogobrojni zahvalni 
pacijenti. Bio je uvek uz kolege, posebno one mlađe, kojima 
su njegovi saveti i podrška izuzetno značili.  

Iza sebe je ostavio suprugu, dvoje dece i unuka Stefana. 
U srcu svih nas koji smo ga poznavali ostaće praznina, 

koju će ispuniti nada da je on sada pronašao svoju nebesku 
ravnicu, baš onakvu kakva je bila u Kikindi, koju je toliko 
voleo i pominjao. Verujem da i u toj ravnici uspešno rešava 

kviz pitanja iz Slagalice, dok sluša „Mndra mja“ i „Stari 
laloški vals“. 

Oficir, nastavnik, hirurg, lekar, ali pre svega čovek bio 
je naš profesor. 

Neka mu je večna slava i hvala! 
 
 

Pukovnik vanredni prof. dr Goran Šijan 
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be defined the first time they are used in the text consistently throughout 
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UPUTSTVO AUTORIMA 
Vojnosanitetski pregled (VSP) je dostupan u režimu otvorenog 

pristupa. Članci objavljeni u časopisu mogu se besplatno preuzeti sa 
sajta časopisa https://www.vsp.mod.gov.rs uz primenu licence  
Creative Commons Autorstvo-Deliti pod istim uslovima (CC BY-SA) 
(http://creativecommons.org/licenses/by-sa/4.0).  
 

VSP objavljuje radove koji nisu ranije nigde objavljivani, niti 
predati za objavljivanje redosledom koji određuje uređivački odbor. 
Svaki pokušaj plagijarizma ili autoplagijarizma kažnjava se. Prilikom 
prijave rada u sistem elektronskog uređivanja „Vojnosanitetskog 
pregleda“(http://aseestant.ceon.rs/index.php) neophodno je priložiti izjavu 
da su ispunjeni svi postavljeni tehnički zahtevi uključujući i izjavu koju 
potpisuju svi autori da rad nije ranije ni u celini, niti delimično objavljen niti 
prihvaćen za štampanje u drugom časopisu. Izjavu o pojedinačnom 
doprinosu svakog od autora rada potpisanu od svih autora, treba skenirati i 
poslati uz rad kao dopunsku datoteku. Takođe, autori su obavezni da dostave 
i potpisanu izjavu o nepostojanju sukoba interesa čime postaju odgovorni za 
ispunjavanje svih postavljenih uslova. Ovome sledi odluka o prihvatanju za 
dalji uređivački postupak. Rukopisi pristigli u Redakciju časopisa podležu 
internoj i eksternoj recenziji. Svi autori dužni su da plate “Article Processing 
Charge” za pokriće troškova jezičke, stručne i tehničke obrade rukopisa, kao 
i njegovog objavljivanja. Domaći autori plaćaju iznos od 5 000 dinara, a  
inostrani 150 eura. Dodatna plaćanja nisu predviđena čak i u slučaju da autor 
koji je već prethodno platio traženi iznos, ima više prihvaćenih radova za 
objavljivanje u godini u kojoj je izvršio uplatu. Svi autori koji su platili “Arti-
cle Processing Charge” mogu, ukoliko žele, dobijati štampanu verziju 
časopisa tokom godine u kojoj je izvršena uplata. Plaćanje ovog iznosa ne 
garantuje prihvatanje rukopisa za objavljivanje i ne utiče na ishod recenzije. 
Od obaveze plaćanja pokrića navedenih troškova oslobođeni su recenzenti, 
članovi Uređivačkog odbora i Izdavačkog saveta VSP, studenti i mladi 
istraživači, kao i pretplatnici časopisa.  
 

U VSP-u se objavljuju uvodnici, originalni članci, prethodna ili 
kratka saopštenja, revijski radovi tipa opšteg pregleda (uz uslov da 
autori navođenjem najmanje 5 autocitata potvrde da su eksperti u oblasti 
o kojoj pišu), aktuelne teme, metaanalize, kazuistika, seminar 
praktičnog lekara, članci iz istorije medicine, lični stavovi, naručeni 
komentari, pisma uredništvu, izveštaji sa naučnih i stručnih skupova, 
prikazi knjiga i drugi prilozi. Radovi tipa originalnih članaka, prethodnih 
ili kratkih saopštenja, metaanalize i kazuistike objavljuju se uz 
apstrakte na srpskom i engleskom jeziku. 

Rukopis se piše sa proredom 1,5 sa levom marginom od 4 cm. 
Koristiti font veličine 12, a načelno izbegavati upotrebu bold i italic slova, 
koja su rezervisana za podnaslove. Originalni članci, opšti pregledi i 
metaanalize i članci iz istorije medicine ne smeju prelaziti 16 stranica (bez 
priloga); aktuelne teme – deset, seminar praktičnog lekara – osam, 
kazuistika – šest, prethodna saopštenja – pet, a komentari i pisma uredniku 
– tri, izveštaji sa skupova i prikazi knjiga – dve stranice. 

U celom radu obavezno je korišćenje međunarodnog sistema mera 
(SI) i standardnih međunarodno prihvaćenih termina (sem mm Hg i °C).  

Za obradu teksta koristiti program Word for Windows verzije 97, 
2000, XP ili 2003. Za izradu grafičkih priloga koristiti standardne 
grafičke programe za Windows, poželjno iz programskog paketa 
Microsoft Office (Excel, Word Graph). Kod kompjuterske izrade 
grafika izbegavati upotrebu boja i senčenja pozadine. 

Radovi se pripremaju u skladu sa Vankuverskim dogovorom.  
Prispeli radovi kao anonimni podležu uređivačkoj obradi i recenziji 

najmanje dva urednika/recenzenta. Primedbe i sugestije 
urednika/recenzenata dostavljaju se autoru radi konačnog oblikovanja. 
Pre objave, rad se upućuje autoru određenom za korespodenciju na 
konačnu saglasnost.  

Priprema rada 
Delovi rada su: naslovna strana, apstrakt sa ključnim rečima, 

tekst rada, zahvalnost (po želji), literatura, prilozi. 
1. Naslovna strana 
a) Poželjno je da naslov bude kratak, jasan i informativan i da odgovara 

sadržaju, podnaslove izbegavati. 
b) Ispisuju se puna imena i prezimena autora sa oznakama redom: *, †, 

‡, §, ||, ¶, **, ††, ... . 
c) Navode se puni nazivi ustanove i organizacijske jedinice u kojima je 

rad obavljen mesta i države za svakog autora, koristeći standardne znake 
za fusnote. 

d) Zaključak može da bude posebno poglavlje ili se iznosi u poslednjem 
pasusu diskusije. 

e) Podaci o autoru za korespodenciju. 
2. Apstrakt i ključne reči 
Na drugoj stranici nalazi se strukturisani apstrakt (250-300 reči za 

originalne članke i meta-analize) sa naslovom rada. Kratkim 
rečenicama na srpskom i engleskom jeziku iznosi se Uvod/Cilj rada, 
osnovne procedure – Metode (izbor ispitanika ili laboratorijskih 
životinja; metode posmatranja i analize), glavni nalazi – Rezultati 
(konkretni podaci i njihova statistička značajnost) i glavni Zaključak. 
Naglasiti nove i značajne aspekte studije ili zapažanja. Strukturisani 
apstrakt za kazuistiku (do 250 reči), sadrži podnaslove Uvod, Prikaz 

bolesnika i Zaključak). Ispod apstrakta, „Ključne reči“ sadrže 3–10 
ključnih reči ili kratkih izraza koje ukazuju na sadržinu članka.   

3. Tekst članka 
Tekst sadrži sledeća poglavlja: uvod, metode, rezultate i diskusiju. 

Uvod. Posle uvodnih napomena, navesti cilj rada. Ukratko izneti razloge 
za studiju ili posmatranje. Navesti samo važne podatke iz literature a ne 
opširna razmatranja o predmetu rada, kao ni podatke ili zaključke iz rada 
o kome se izveštava. 

Metode. Jasno opisati izbor metoda posmatranja ili eksperimentnih 
metoda (ispitanici ili eksperimentne životinje, uključujući kontrolne). 
Identifikovati metode, aparaturu (ime i adresa proizvođača u zagradi) i 
proceduru, dovoljno detaljno da se drugim autorima omogući 
reprodukcija rezultata. Navesti podatke iz literature za uhodane metode, 
uključujući i statističke. Tačno identifikovati sve primenjene lekove i 
hemikalije, uključujući generičko ime, doze i načine davanja. Za 
ispitivanja na ljudima i životinjama navesti saglasnost nadležnog etičkog 
komiteta. 

Rezultate prikazati logičkim redosledom u tekstu, tabelama i 
ilustracijama. U tekstu naglasiti ili sumirati samo značajna zapažanja. 

U diskusiji naglasiti nove i značajne aspekte studije i izvedene 
zaključke. Posmatranja dovesti u vezu sa drugim relevantnim studijama, 
u načelu iz poslednje tri godine, a samo izuzetno i starijim. Povezati 
zaključke sa ciljevima rada, ali izbegavati nesumnjive tvrdnje i one 
zaključke koje podaci iz rada ne podržavaju u potpunosti.  

Literatura 
U radu literatura se citira kao superskript, a popisuje rednim 

brojevima pod kojima se citat pojavljuje u tekstu. Navode se svi 
autori, ali ako broj prelazi šest, navodi se prvih šest i et al. Svi podaci 
o citiranoj literaturi moraju biti tačni. Literatura se u celini citira na 
engleskom jeziku, a iza naslova se navodi jezik članka u zagradi. Ne 
prihvata se citiranje apstrakata, sekundarnih publikacija, usmenih 
saopštenja, neobjavljenih radova, službenih i poverljivih dokumenata. 
Radovi koji su prihvaćeni za štampu, ali još nisu objavljeni, navode se 
uz dodatak „u štampi“. Rukopisi koji su predati, ali još nisu prihvaćeni 
za štampu, u tekstu se citiraju kao „neobjavljeni podaci“ (u zagradi). 
Podaci sa interneta citiraju se uz navođenje datuma pristupa tim 
podacima. 

Primeri referenci: 
Đurović BM. Endothelial trauma in the surgery of cataract. Vojnosanit 

Pregl 2004; 61(5): 491–7. (Serbian) 
Balint B. From the haemotherapy to the haemomodulation. Beograd: 

Zavod za udžbenike i nastavna sredstva; 2001. (Serbian) 
Mladenović T, Kandolf L, Mijušković ŽP. Lasers in dermatology. In: 

Karadaglić Đ, editor. Dermatology. Beograd: Vojnoizdavački zavod & 
Verzal Press; 2000. p. 1437–49. (Serbian) 

Christensen S, Oppacher F. An analysis of Koza's computational 
effort statistic for genetic programming. In: Foster JA, Lutton E, Miller J, 
Ryan C, Tettamanzi AG, editors. Genetic programming. EuroGP 2002: 
Proceedings of the 5th European Conference on Genetic Programming; 
2002 Apr 3-5; Kinsdale, Ireland. Berlin: Springer; 2002. p. 182-91. 

Abood S. Quality improvement initiative in nursing homes: the ANA 
acts in an advisory role. Am J Nurs [serial on the Internet]. 2002 Jun [cited 
2002 Aug 12]; 102(6): [about 3 p.]. Available from:  
http://www.nursingworld.org/AJN/2002/june/Wawatch.htm 

Tabele 
Sve tabele pripremaju se sa proredom 1,5 na posebnom listu. Obeležavaju 

se arapskim brojevima, redosledom pojavljivanja, u levom uglu (Tabela 1), a 
svakoj se daje kratak naslov. Objašnjenja se daju u fus-noti, ne u zaglavlju. 
Svaka tabela mora da se pomene u tekstu. Ako se koriste tuđi podaci, 
obavezno ih navesti kao i svaki drugi podatak iz literature.  

Ilustracije 
Slikama se zovu svi oblici grafičkih priloga i predaju se kao dopunske 

datoteke u sistemu aseestant. Slova, brojevi i simboli treba da su jasni i ujed-
načeni, a dovoljne veličine da prilikom umanjivanja budu čitljivi. Slike treba da 
budu jasne i obeležene brojevima, onim redom kojim se navode u tekstu (Sl. 1; 
Sl. 2 itd.). Ukoliko je slika već negde objavljena, obavezno citirati izvor.  

Legende za ilustracije pisati na posebnom listu, koristeći arapske brojeve. 
Ukoliko se koriste simboli, strelice, brojevi ili slova za objašnjavanje 
pojedinog dela ilustracije, svaki pojedinačno treba objasniti u legendi. Za 
fotomikrografije navesti metod bojenja i podatak o uvećanju. 

Skraćenice i akronimi 
Skraćenice i akronimi u rukopisu treba da budu korišćeni na sledeći način: 

definisati skraćenice i akronime pri njihovom prvom pojavljivanju u tekstu i 
koristiti ih konzistentno kroz čitav tekst, tabele i slike; koristiti ih samo za 
termine koji se pominju više od tri puta u tekstu; da bi se olakšalo čitaocu, 
skraćenice i aktinome treba štedljivo koristiti. 

Abecedni popis svih skraćenica i akronima sa objašnjenjima treba 
dostaviti pri predaji rukopisa. 

      Detaljno uputstvo može se dobiti u redakciji ili na sajtu: 
      www.vsp.mod.gov.rs 

http://www.nursingworld.org/AJN/2002/june/Wawatch.htm
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