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ABSTRACT

Introduction/Goal: The goal of this paper is to analyze the
hospitalization patterns of MS patients in the central and western
Serbiain terms of hospitalization days, average length of inpatient
stay, hospitalization rate, rehospitalizationpractices and treat-
ment outcomes. Method: The research is designed as a retrospec-
tive descriptive epidemiological study. The study uses hospitaliza-
tion reports from the Clinical Center of Kragujevacfor the time
period ranging from January, 2007-December, 2014. Results:
The study has revealed that during the given time period, 1.109
MS patients were hospitalized (745 female and 364 male). Women
were significantly more numerous (67.2%) (p<0.05).The average
rate of hospitalization equaled 70.5 days per 100,000 citizens and
was higher with women (94.8 per 100,000) than with men (45.4
per 100,000). The study has revealed a declining trend in hospi-
talization rates, inpatient days and average length of hospitaliza-
tion. The number of standard inpatient days decreased while the
number of hospitalizations in the day hospital increased (r =-
0,905, p=0.002). In terms of age, the study has revealed that the
number of hospitalizations decreased and hospitalization length
increased with age (p<0.05).There was a statistically significant
inverse correlation between age and rehospitalization (r=-0.136,
p=0.000).In respect to treatment outcomes, in 93% there was an
improvement of the condition. Conclusion: The obtained results
indicate that there is a need for establishing a register which could
enable long-term monitoring of patients with MS which could
eventually provide certain insights into the different aspects of the
illness.

Keywords: multiple sclerosis, hospitalization report, length of
inpatient stay, hospitalization rate, rehospitalization
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SAZETAK

Uvod/Cilj: Cilj ovog rada je analiza hospitalizacije pacije-
nata obolelih od multiple skleroze u centralnoj i zapadnoj Srbiji u
pogledu broja bolnickih dana, prosecne duzine hospitalizacije,
stope hospitalizacije, rehospitalizacije i ishoda lecenja. Metode:
Istrazivanje je dizajnirano kao retrospektivna deskriptivna epide-
mioloska studija. IstraZivanje koristi izvestaje o hospitalizaciji
Klinickog centra Kragujevac za vremensko razdoblje od januara
2007. do decembra 2014. godine. Rezultati: Istrazivanje je poka-
zalo da je u toku datog vremenskog perioda hospitalizovano 1109
pacijenata sa MS-om (745 Zenskog i 364 muskog pola). Zene su
bile znatno brojnije (67,2%) (p<0.05). Prosecna stopa hospitali-
zacije iznosila je 70,5 dana na 100.000 stanovnika i bila je visa za
Zene (94.8 na 100,000) nego za muskarce (45.4 na 100,000).
Istrazivanje je pokazalo opadajuci trend u stopama hospitaliza-
cije, broju bolnickih dana i prosecnoj duzini hospitalizacije. Broj
standardnih bolnickih dana se smanjio dok je broj hospitalizacija
u dnevnoj bolnici porastao (r=-0,905, p=0.002). U pogledu sta-
rosti pacijenata, studija je pokazala da se broj hospitalizacija
smanjuje, a duzina povecava kako se povecava starost pacijenata
(p<0.05). Utvrdena je i statisticki znacajna negativna korelacija
izmedu starosti i rehospitalizacije (r=-0.138, p=0.000). U
pogledu ishoda lecenja zabelezeno je poboljsanje stanja pacije-
nata kod njih 93%. Zakljucak: Dobijeni rezultati pokazuju da
postoji potreba za uspostavijanjem registra koji bi omogucio du-
gorocno pracenje pacijenata sa MS-om, a onda i uvid u razlicite
aspekte bolesti.

Kljucne re€i: multipla skleroza, izveStaj o hospitalizaciji, duzina
hospitalizacije, stopa hospitalizacije, rehospitalizacija
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INTRODUCTION

Multiple sclerosis (MS), an autoimmune, chronic, and
progressive disease, is the most common cause of non-trau-
matic neurological disability in young and middle-aged
adults and thus it places a substantial burden on patients, fam-
ilies and the healthcare system (1,2). According to WHO,
there are more than 2.5 million MS patients worldwide with
wide prevalence variations (3). The average prevalence of
MS in the world for both genders equals 33 on 100,000 citi-
zens with the highest prevalence rate in North America (140
on 100,000 citizens) and Europe (108 on 100,000), and the
lowest prevalence rate in Africa (2.1 on 100,000) (4). It is
estimated that MS affects 5,000 people in Serbia and the es-
timated prevalence rate is 65 MS patients on 100,000 citizens

().

Hospital admission rates in MS patients are higher than
in general populations (6). In fact, they are more than twice
as likely to visit a medical professional or to be hospitalized
despite a significant downward trends over the past 25 years
(2). The annual frequency of hospitalizations in the MS pop-
ulation reportedly ranges from 2.7% to 25.8%. Some changes
in MS care have occurred over the last 20 years. Diagnostic
criteria have changed, diagnostic delays are now shorter, and
disease-modifying therapies have been introduced (7). De-
spite these changes, patients with MS are relatively high us-
ers of the healthcare system (8). However, little is known
about one of the most financially burdensome elements of
their healthcare use — hospitalizations. The deeper under-
standing of their hospitalization patterns is an imperative in
facilitating appropriate resource allocation; it can also help in
the evaluation of disease-management strategies and can pro-
vide an indication of drug effectiveness (2).

The goal of this paper is to analyze hospitalization pat-
terns of patients with MS in the Clinical Center Kragujevac
with special emphasis on the number of hospitalization days,
the length of inpatient stay, hospitalization rate, rehospitali-
zationpractices and treatment outcomes.

METHODOLOGY
Study population, sample and instruments

The research is designed as a retrospective, descriptive
epidemiological study. The study uses hospitalization reports
from the Clinical Center of Kragujevac which provides med-
ical treatment for patients coming from the central and west-
ern Serbia. The selected time period ranges from the 1st of
January, 2007 — the 31st of December, 2014 as a basic sam-
ple. The hospitalization reports have been used to create an
electronic data basis in the Center for biostatistics and infor-
matics at the Institute for Public Health Kragujevac. The total
amount of hospitalization reports from the selected time pe-
riods equals 420,960. 8,017 hospitalization reports with mul-
tiple sclerosis (G35 group VI according to ICD-10) as a pri-
mary cause for hospitalization have been isolated.
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Taking into consideration the flow of the illness, one part
of the patients received medical treatment in the day hospital
of the Clinic for Neurology to make sure that the therapy
which modifies the natural flow of the illness was adminis-
tered on regular basis (590 patients, i.e. 6,378 hospitalization
reports). Those patients have been excluded from the study
and only those patients, who were hospitalized due to certain
impairments in their condition, i.e. relapse, have been in-
cluded. The final sample equals 1,639 hospitalization reports
or 1,109 hospitalized patients.

The study uses the following variables: gender, age, birth
month, the number of hospitalization days, the number of re-
hospitalizations and treatment outcomes.

Statistical analysis

All statistical calculations have been performed using a
commercial, standard software package SPSS, version 18.0.
(The Statistical Package for Social Sciences, SPSS Inc, ver-
sion 18.0, Chicago, IL). All the data are presented and ana-
lyzed by adequate mathematical-statistical methods appro-
priate for the data type. Chi-square (2) has been used to con-
trast differences in the prevalence of categorial variables. The
correlation between numerical variables has been tested with
Pearson or Spearman correlation. Chi-Square, One-Variable
test has been used to examine the correspondence between
two distributions, the so-called correspondence test. Bino-
mial test has been used to determine whether proportions of
one category out of two are different from the specific value
(50%). All the results where the probability is less than 5%
are considered to be statistically significant.

RESULTS

In the Clinical Center Kragujevac, during the given eight-
year time period, 1.109 patients were hospitalized with neu-
rologist-confirmed diagnosis of definite MS (745 female and
364 male). They achieved a total number of 1,639 hospitali-
zations. There is no statistically significant difference in the
number of hospitalized patients per year of observation
(x*=13.445, df=7, p=0.061) while the difference in the num-
ber of hospitalizations is statistically significant (x> =55.277,
df =7, p=0.005).

In terms of gender, among hospitalized patients women
were significantly more numerous (67.2%) than men (32.8%)
with the ratio of 2.04 : 1 (p<0.05).

The average age of hospitalized patients equals 41.5 years
(SD=10.948). The youngest patient was 15 while the oldest
was 83 years old. The average age of hospitalized women
was 41 (SD=11.094) while the average age for men was 42
(SD=10.618).

In terms of age groups, the majority of hospitalized pa-
tients were in the age group from 40 —49 (31.3%), then from
30 — 39 (30.1%). The lowest number of patients was in the
age group 70+ (0.8%). The highest number of females be-
longed to an age group from 30 to 39 (32.3%) while the



highest number of males was in the age group 40 to 49 years
old (35.4%) (Chart 1). The difference in the distribution of
patients based on their gender in comparison to the age
groups is not statistically significant (¥*=8.308, df=6,
p=0.21).

Chart 1. The distribution of hospitalized patients
according to gender and age
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The average rate of hospitalization in the given period
equaled 70.5 days per 100,000 citizens where the average rate
of hospitalization of women (94.8 per 100,000) was signifi-
cantly higher in respect to hospitalization rate of men (45.4
per 100,000). The hospitalization rate analysis has revealed
that there was a declining trend which was more emphasized
in case of females (Chart 2).

Chart 2. Hospitalization rate per 100,000 citizens,
total and according to gender, 2007 — 2014.
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From the total number of 1,109 patients, 757 patients had
only one hospitalization (503 women and 254 men), while
352 patients had more than one hospitalization (242 women
and 110 men). Women, in average, were hospitalized 1.5
times while men were hospitalized 1.4 times. There is no sta-
tistically significant difference in genders in terms of the
number of hospitalizations (p>0.05).

However, there is a statistically significant inverse corre-
lation between age and rehospitalization (r=-0.138, p=0.000).
As the age of the patients grew, the number of their

hospitalizations decreased, i.e. the younger patients were
more frequently rehospitalized. The most commonly hospi-
talized patients belonged to the age groups from 30 — 39 and
from 40 — 49.

The total number of inpatient days equaled 19,264.
Women had 13,548 and men had 5,716 inpatient days. The
number of hospitalization days was the highest during the
first year of the observation (4,942 days) and the lowest dur-
ing the last year (1,767 days). The difference is statistically
significant (y >= 92.985 df =7, p=0.000). The decline in the
number of inpatient days has been also observed in respect to
gender. The hospitalization length was reduced from 16.5
days in the first year to 11.7 in the last year of the observation
(Table 1).

Table 1. The number of inpatient days (IP days)
with average length of hospitalization (AHL)

Total Women Men
o A
vation
2007 4942 16,5 3817 16,8 1.125 154
2008 2265 11,3 1533 114 732 11,1
2009  2.225 10,4 1.460 10,3 765 10,7
2010  2.089 11,9 1544 12,1 545 11,6
2011 1.941 10,7 1250 10,9 691 10,3
2012 2.061 10,9 1324 10,7 737 11,3
2013 1.974 104 1393 11,1 581 9,1
2014 1.767 94 1227 98 540 8,7
Total 19"‘26 11,7 13é54 12,1 5716 11,1

The average length of hospitalization for females was
12.1 days and for males 11.1 days. There is no statistically
significant correlation between gender and hospitalization
length (p>0,05).

There is a statistically significant correlation between age
and hospitalization length (p<0.05). Hospitalization length
increases with age. The longest hospitalizations have been
recorded with patients who are 80 years old or more, while
the shortest hospitalization length has been recorded in the
age group from 10 — 19 (Table 2).

The ratio of standard inpatient days and hospitalization
days in the day hospital was inversely proportional. During
the years, the number of standard inpatient days was decreas-
ing while the number of hospitalizations in the day hospital
was increasing (r=-0,905, p=0.002) (Chart 3).
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Table 2. The average hospitalization length (AHL)
according to age groups

Total Women Men

Age TPy P P amn
groups  days days days

10-19 176 8,8 124 8,4 52 7,4
20-29 3073 11,9 2307 12,7 766 9,9
30-39 6505 12,6 4915 12,8 1590 11,9
40-49 5556 11,2 3541 11,4 2015 10,7
50-59 3319 11,4 2244 11,5 1075 11,3
60-69 516 11,5 327 10,5 189 13,5
70-79 74 9,25 59 9,5 15 15

80+ 45 22,5 31 31 14 14
Total 19.26 11,7 13.54 12,1 571 11,1

4 8 6

Chart 3. The ratio of standard inpatient days and
hospitalization days in the day hospital
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In respect to treatment outcome, in majority of cases the
study has detected an improvement of the condition of the
patients (93.7%).

DISCUSSION

The first goal of the study was to examine demographic
characteristics of hospitalized patients (gender and age) like
important indicators of MS occurrence. In the Clinical Center
Kragujevac, 67.2% of women and 32.8% of men were hospi-
talized with the ratio of 2.04:1. The almost similar ratio of
hospitalized patients in respect to gender has been detected
on the level of the whole country where 4,447 people were
hospitalized in 2012 with 67.8% of females and 32.2% of
males (the ratio is 2:1). The results of this study in terms of
gender distribution are in accordance with the results ob-
tained for neighboring countries and the world: Croatia
(2.7:1), Slovenia (2.3:1), Romania (2.1:1) and Bosnia and
Herzegovina (2.3:1) (9,10). In Canada, where the prevalence
of MS is the highest in the world, during the time period rang-
ing from 1996 to 2006, the ratio of hospitalizations between
women and men was 2.6: 1 (11).
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The average age of females treated at the Clinical Center
Kragujevac was 41, and 42 for male patients. The result of
the studies conducted for the other countries of the world are
similar to the result obtained through this study. Namely, the
average age of hospitalized patients ranges from 33 — 42 for
women and from 39 — 46 for men (10-12). The results of the
study indicate that hospitalized women are younger in respect
to men which is completely expected taking into considera-
tion that females get affected by MS at earlier age in compar-
ison to males (13). The analysis of the age groups according
to gender reveals that the highest percentage of hospitalized
women is from 30 — 39 years old (32.3%) while the highest
percentage of men is aged between 40 — 49 (35.4%). The dis-
tribution according to age groups correlates with the data ob-
tained on the national level. In Serbia, in 2012, the highest
percentage of hospitalized women was 30 — 39 years old
(33%) while for men it was the age group from 40 — 49
(27.2%). The distribution of hospitalized patients according
to their age and gender varies among countries. In Croatia
and Romania the highest number of hospitalized men belongs
to the same age group as in Serbia but the highest number of
women belongs to older age group (50 — 59). In Slovenia, the
majority of women were in the same age group as female MS
patients in Serbia, but hospitalized male MS patients were in
the younger group (30 — 39 years) (9).

The second goal of this paper was to analyze hospitaliza-
tion with special emphasis on hospitalization rate, rehospital-
ization, the number of inpatient days, hospitalization length
and treatment outcomes.

The average hospitalization rate in the given time period
was higher in female patients (94.8 per 100,000 citizens) than
in male patients (45.4 per 100,000 citizens). In a large study
conducted in England which dealt with geography of MS
hospitalizations on the sample of 56,681 patients (39,006
women and 17,562 men) hospitalized during the period rang-
ing from 1999 — 2005, the obtained rates were higher in fe-
male (22 on 100,000 citizens) than in male patients (10.4 on
100,000) (14). This is similar to our results. Contrary to our
results, a study conducted in Canada on the sample of 5,138
hospitalized patients from 1998 — 2006 has revealed that
women have lower hospitalization rate than men (2). It is pos-
sible that faster progression of the illness detected in men is
the reason for such results, i.e. there are bigger chances of
physical comorbidity with male MS patients. According to
the data from 2012 in the Republic of Serbia, the hospitaliza-
tion rate was 61.8 per 100,000 citizens (women 81.6 and men
40.18) while the hospitalization rate in the surrounding coun-
tries is lower: Croatia — 51.9; Slovenia — 12.9; Romania —
15.3. The similar rates have been detected in the Scandina-
vian countries like Denmark (35.5) and Finland (18.9) (9,15).

One of the aims of the study was to determine the corre-
lations between gender/age with rehospitalization patterns.
The study has revealed that there is no correlation between
gender and rehospitalization while there is a correlation be-
tween age and rehospitalization. Namely, younger patients
are more often rerhospitalized. The possible explanation may



lie in the fact that there were certain patients who had been
diagnosed with MS recently and those patients with MS in its
early stages are more prone to relapses which then gradually
decline over time (13). There are no studies on the possible
correlations between gender/age and rehospitalization fre-
quency so there is no data to compare with the results of this
study. This is the additional significance of this research.

In the given time period, every patient was hospitalized
1.5 times in average which is close to an average on the
global level (16). The results of a study conducted in Ger-
many reveal that every MS patients is hospitalized 0.57 times
(17) and in England the same value is 1.96 times in average

(2).

The average length of hospital treatment in the given time
period was 11.7 days. In respect to gender, our results reveal
that women spent 12.1 days while men spent 11.1 days in
average. The study has revealed that there are no correlations
between gender and hospitalization length. However, the re-
sults show that there is a positive correlation between age and
hospitalization length. Older patients tend to be hospitalized
longer which can be explained by higher comorbidity and
higher functional addiction of older patients. The longest
hospitalization have been detected in the age group 80+
(women 31 and men 14 days) and the shortest in 10 — 19
(women 8.4 and men 7.4 days). The similar results were ob-
tained in a study conducted in Canada where older people,
who have MS longer, stayed in hospitals longer amounts of
time; gender and clinical form of the illness proved not to be
influential in terms of hospitalization length in this study (2).
The results show that the values of average length of hospi-
talization in the Clinical Center Kragujevac (the population
of the Central and West Serbia gravitates towards it) are more
similar to the results in surrounding countries and some coun-
tries of the Western Europe (France —4.9; Bulgaria —5; Spain
— 6.7; Romania — 6.9; Slovenia — 7.1; Hungary — 10.7; Croa-
tia — 13.6 and Finland — 18.6) than to the results on the na-
tional level- 23 days (9,15).

The differences in hospitalization rates and hospitaliza-
tion length between countries may be the result of the differ-
ences in economic level and the introduction of the new sys-
tem of financing medical institutions through the diagnosti-
cally-related groups (DRGs). The advantage of DRGs is that
it motivates the reduction of costs per patient through: the re-
duction of hospital treatment length, diagnostic and treatment
procedures and the focus on day hospitals.

One of the aims of this study was to examine the relations
between standard inpatient days and a day hospital treat-
ments. The increase in day hospital visits is directly linked to
the decrease in inpatient days. It is a result of the fact that
patients who are already diagnosed with MS during the fur-
ther flow of the illness are more commonly treated in day
hospitals where during the relapse they are administered
pulse corticosteroid and immune-modular therapy. In any
case, treatments in day hospitals have positive impact on life

quality of patients and reduce the costs of standard hospital
treatments.

This study examined hospitalization patterns of patients
with MS in Clinical Center Kragujevac. This may be a limi-
tation in generalizing the findings. However, the main limi-
tation of this study is that there is no registry of patients with
multiple sclerosis that could be used as a gold standard for
making comparisons to the data from hospitalization reports.
Despite these limitations, this is the first study conducted in
MS hospitalization patterns in Serbia. Electronic hospitaliza-
tion reports are very important data source about hospitalized
patients. The possibility of making errors while entering data
is reduced to a minimum because there are control mecha-
nisms in the application forms.

In Serbia, there are no regional or national Registers for
MS which makes long-term monitoring difficult. Such regis-
ters have been founded in Denmark, Norway, Sweden, Italy
(The Multiple Sclerosis Database Network), USA
(NARCOMS Register and the National Register for MS) and
Germany (18,19). The registers for MS follow the medical
condition of the diseased during time and take care of the im-
plementation of guides for their care and treatment, the eval-
uation of their progress and strive to detect and overcome all
the lacks and deficiencies in providing medical treatment to
people suffering from MS.

CONCLUSION

Based on the results obtained through this study, the fol-
lowing conclusions can be drawn:

1. Demographic characteristics of MS patients, like
gender and age, are strong indicators of MS occur-
rence. Hospitalized patients are more commonly
women and middle-aged people.

2. The average hospitalization rate for women is twice
higher than for men.

3. Gender has no influence on rehospitalization.
Younger patients are more commonly hospitalized.

4. The average inpatientdays is similar for both gen-
ders.

5. Hospitalizations of older people last longer.

6. The increase in treating patients in day hospitals is
directly related to the reduction in hospitalization
length.

7. In majority of cases,a treatment results in an im-
provement of a medical condition.

The obtained results indicate that there is a need for es-
tablishing a register which could enable long-term monitor-
ing of patients and deepen the understanding of MS by
providing certain insights into the different aspects of the ill-
ness. This could further help in making decisions relevant for
MS to different institutions included in the process.
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