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Despite the availability of safe, effective and inexpensive vaccine since the 1960s, in 

2018, more than 140.000 people worldwide died from measles. The aim of this study was to 
determine socio-epidemiological and clinical characteristics among hospitalized, measles-
infected children during the epidemic from December 2017 to July 2018 in the Jablanica District 
and to estimate the influence of socio-epidemiological factors on the severity of disease. This 
cross-sectional study involved 55 measles-infected, hospitalized children at the Pediatric 
Department of the General Hospital of Leskovac. Data were collected with an original question-
naire and analyzed using descriptive statistics methods. The influence of factors on the severity 

of disease among infected children with and without complications was examined using χ2 and 

t-test. P < 0.05 was considered statistically significant. 
During the measles epidemic in the Jablanica District in 2017-2018, 110 children were 

affected, aged 0-19 years. Out of a total measles affected children in the Jablanica District only 
9 (8.18%) were vaccinated, of which 5 (4.54%) were hospitalized. A total of 55 measles-
infected, hospitalized children aged 22.85 ± 23.94 months were analyzed. The most infected 
children, 25 (45.45%), were aged 0-12 months. The infected children were mostly living in 
poor conditions, 34 (61.81%). Pneumonia was the most common complication, 24 (51.88%). 
There were no lethal outcomes. Severe complications were more frequent in younger children 
(p < 0.05), in children who lived in poor conditions (p < 0.05) and in those who had infection 
during the winter (p < 0.05).  

The development and implementation of strategies to achieve high coverage for 
measles vaccination and revaccination are necessary for measles elimination. 
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Introduction 
 
Measles is a highly contagious, infective and 

preventable disease. Despite the availability of safe, 
effective and inexpensive vaccine since the 1960s, in 

2018, more than 140.000 people died from measles 

in the world (1). European Region achieved its high-

est ever estimated coverage for the second dose of 
measles vaccination in 2017 (90%). Nevertheless, 
there were countries with measles outbreaks which 
have experienced a range of challenges in recent 
years including:  

a) a decline or stagnation in overall routine 
immunization coverage in some cases,  

b) sub-optimal coverage at sub-national level 
or among some marginalized groups and  

c) immunity gaps in older populations.  
Most cases of infection are occurring in un-

vaccinated or incompletely vaccinated individuals (2). 
In the WHO European Region during 2017, 25.863 
measles cases were reported, while in 2018, 82.596 

measles cases were reported. (3). 
From 2017 to 2019, the measles epidemic 

outbreak happened in Serbia with 5.798 measles 
cases and 15 measles related deaths (4). Those 
were the first deaths caused by measles in Serbia 
after 20 years. The most cases of measles affected 
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were recorded in the Belgrade City, Nišava, Pčinja, 

Raška and the Jablanica Districts (4).  

Symptoms of measles usually develop 7-10 
days after exposure to infected person. Initially 
symptoms are fever (˃ 38 °C), cough, coryzal symp-

toms, conjunctivitis and Koplik's spots. After three to 

five days, maculopapular rash starts usually on the 
face and spreads to the rest of the body (5, 6). 
Common complications include pneumonia, croup, 
diarrhea, otitis media, conjunctivitis, mouth ulcers, 
and uncommon complications include encephalitis, 
myocarditis, pneumothorax, appendicitis. Long term 
measles complications are blindness, subacute scle-

rosing panencephalitis, chronic lung disease, malnu-
trition, growth impairment and recurrent infections 
(5, 7). Although measles infection is preventable, it 
can be a fatal and life-threatening infection. 

 
The aim 
 

The aim of this study was to determine clini-
cal and socio-epidemiological characteristics among 
measles infected, hospitalized children during epide-
mic from October 2017 to July 2018 in the Jablanica 
District, and to estimate the influence of socio-
epidemiological factors on the severity of the 

disease. 
 
Methods and patients 
 
This cross-sectional study involved 55 meas-

les affected children hospitalized in the Pediatric 
Department of General Hospital in Leskovac during 

the outbreak of measles in the Jablanica District, 
from October 2017 to July 2018. The criteria for 
hospitalization were the presence of serious compli-
cations and parental/guardian consent for hospital 
treatment. Children with measles without complica-
tions who were living in poor socio-economic and 
hygiene conditions without the possibility of isolation 

and adequate care were also treated at the hospital. 
Prior to admission to the Pediatric Department, case 
history was taken and clinical examination was per-
formed. Parents were additionally asked about 
socio-economic status, living conditions, contact with 
infected person, affected members in the family, 

vaccination status of the child and reasons for non-
vaccination. Immunization card was requested. In 
cases of confirmed contact with the measles affected 

and with typical clinical manifestation (generalized 
maculopapular rash, fever above 38 °C, cough, co-
ryzal syndrome and conjunctivitis), the case was 
diagnosed as measles. In cases where there was no 

information about contact with the measles affected, 
but with typical clinical measles manifestation, sero-
logical confirmation was performed. It was perfor-
med at the Institute of Virology, Vaccines and Sera 
"Torlak" in Belgrade. Detection of specific IgM anti-
bodies in serum confirmed the diagnosis of measles.  

Measles complications were established using 

anamnestic data and physical examination (diarr-
hea, laryngitis, bronchitis, purulent conjunctivitis and 

stomatitis). Otitis media was confirmed by an oto-

scopic exam. Pneumonia was confirmed by a chest 

radiograph with the presence of a pulmonary infil-
trate. Central nervous system was considered to be 
affected if there was lethargy, irritability, headache, 
febrile seizures, disorientation or other neurological 
deficits. 

According to the WHO Child Growth Stan-
dards (8), weight–for-age was classified as malno-
urished, well nourished, overweight and obese. 

Data were collected with an original questio-
nnaire that was specially created for this research 
and analyzed using descriptive statistics methods: 
frequency, percentage, means ± standard deviation, 

depending on the type and variable distribution. 
Influence of social and epidemic factors on the 
severity of disease among the affected children with 

and without complications was examined using χ2 

and t-test for categorical and continuous dependent 
variables, respectively. A value of p < 0.05 was con-

sidered statistically significant. 
 
Results 
 
During the measles epidemic in the Jablanica 

District 2017-2018, 110 children were affected, age 
between 0-19 years. Eighty-nine (80.9%) affected 

children were referred to the Pediatric Department 
of General Hospital in Leskovac. Fifty-five (50%) 
children were hospitalized. In 11 (10%) measles 
affected children hospitalization was indicated due to 
complications, but the parents refused the hospital 
treatment. Out of a total measles affected children in 

the Jablanica District only 9 (8.18%) were vaccina-

ted, of which 5 (4.54%) were hospitalized. 
A total of 55 measles affected, hospitalized 

children aged 22.85 ± 23.94 months were analyzed. 
The most affected children were between 0-12 
months (45.45%). Nearly one-quarter of the 
children (23.63%) were malnourished. There were 

90.9% unvaccinated children. Reasons for non-va-
ccination were children under one year of age, 25 
(45.45%), delayed routine immunization, 7 
(12.72%), insufficient health education of parents 
about the vaccination and measles prevention, 16 
(29.09%), migration/divorce of parents, 2 (3.63%). 
Most of the affected children lived in poor living con-

ditions (61.81%), in multi-member families with 
some members also infected (54.54%). Infection 

was common in winter months (65.45%) (Table 1). 
In the clinical presentation, typical signs (fever, 

cough, coryzal symptoms, conjunctivitis and macu-
lopapular rash) were present in almost all infected 
children. Complications occurred in 78.1% of infec-

ted, hospitalized children. The most frequent com-
plications were respiratory (55.81% pneumonia, 
20.93% croup and 20.93% bronchitis). Diarrhea was 
present in 34.83% of cases. No encephalitis was 
present. Only one case of febrile convulsions was 
reported. There was no lethal outcome. Treatment 

outcome was favorable for all children (Table 2). 
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Table 1. Demographic, socio-epidemiological characteristics and outcome of treatment in hospitalized,  
measles affected children 

 

Variable Value 

Total number of hospitalized children, n (%) 55 (100%) 

Males/females, n (%) 27/28 (49.1/50.9) 

Age (months), X±SD 22.85 ± 23.94 

Age categories (months), n (%)  

0-12 25 (45.45%) 

13-24 15 (27.27%) 

25-48 8 (14.54%) 

> 48 

 

Roma children, n (%) 

7 (12.72%) 

 

43 (78.1%) 

BMI-SD, X±SD -0.603 ±1.62 

BMI-SD, WHO categories, n (%)  

malnourished 13 (23.63%) 

normal 41 (74.54%) 

overweight 1 (1.81%) 

Vaccine status, n (%)  

unvaccinated 50 (90.90%) 

vaccinated 

Reasons for non-vaccination, n (%) 

children under 1 year 

delayed routine immunization 

insufficient health education of parents 

migration/divorce of parents 

 

Poor living conditions, n (%)  

Infected during winter months, n (%)  

Affected member of family, n (%) 

5 (9.09%) 

 

25 (45.45%) 

7 (12.72%) 

16 (29.09%) 

2 (3.63%) 

 

34 (61.81%) 

36 (65.45%) 

30 (54.54 %) 

BMI – body mass index; WHO – World Health Organization; X– mean value; SD – standard deviation 
 
 
 

Table 2. Clinical manifestation, complications and outcome of treatment in  
measles affected, hospitalized children 

 

Variable Value 

Clinical signs, n (%)  

fever 55 (100%) 

cough 51 (92.72 %) 

coryzal symptoms 55 (100%) 

conjunctivitis 54 (96.36%) 

maculopapular rash 55 (100%) 

typical 47 (85.45%) 

atypical 

Complications of measles   

Pneumonia 

Bronchitis      

8 (14.54%) 

43 (78.1%) 

24 (55.81%) 

9 (20.93%) 

Croup 9 (20.93%) 

Otitis media 1 (2.32%) 

Diarrhea 15 (34.83%) 

Febrile seizures 1 (2.32%) 

Purulent conjunctivitis 

Mouth ulcers 

22 (51.16%) 

9 (20.93%) 

Duration of hospitalization, X±SD 

Outcome of treatment, n (%)   

cured 

transported in tertiary institution 

lethal outcome 

5.65 ± 2.67 

 

54 (98.18%) 

1 (1.81%) 

0 (0.0%) 

X– mean value; SD – standard deviation 
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Young age (19.93 ± 19.31 vs. 33.33 ± 35.18), 

poor living conditions (74.41% vs. 33.3%) and in-

fection during winter months (74.41% vs.33.3%) 
were statistically significant (p ˂ 0.05) in children with 

measles with complications. In both groups, there 
were more than half (58.33% vs. 53.48%) infected 
family members (p ˃ 0.05). Gender structure, nou-

rishment (-0.67 ± 1.66 vs. 0.33 ± 1.50), vaccina-

tion status (16.66% vs. 6.9%), duration of fever 

(6.48 ± 2.27 vs. 6.25 ± 2.05) and duration of rash 

(6.5 ± 1.67 vs. 7.23 ± 1.81) were not significantly 
different between children with complications and 
without complications (p ˃ 0.05). Complications 

significantly extended the duration of hospitalization 
(3 ± 1.12 vs. 6.39 ± 2.50) (p ˂ 0.05) (Table 3). 

 
 
 

Table 3. Characteristics of measles affected children with and without complications 

 

Variable 
Without complications 

n = 12 

With complications 

n = 43 
p-value 

Males, n (%) 6 (50%) 21 (48.83%) NS 

Age (months), X±SD 33.33 ± 35.18 19.93 ± 19.31 < 0.05 

BMI-SD, X±SD -0.67 ± 1.66 -0.33 ± 1.50 NS 

Vaccinated, n (%) 2 (16.66%) 3 (6.97%) NS 

Poor living conditions, n (%) 4 (33.3%) 32 (74.41%) < 0.05 

Affected member of family, n (%) 7 (58.33%) 23 (53.48%) NS 

Infected during the winter months 4 (33.3%) 32 (74.41%) < 0.05 

Duration of fever, X±SD 6.48 ± 2.27 6.25 ± 2.05 NS 

Duration of rash, X±SD 6.5 ± 1.67 7.23 ± 1.81 NS 

Duration of hospitalization,X±SD 3 ± 1.12 6.39 ± 2.50 < 0.05 

BMI – body mass index; X– mean value; SD – standard deviation 

 
 

 
Discussion 

 
In this cross sectional study we analyzed de-

mographic, socio-epidemiological and clinical charac-
teristics in all measles affected, hospitalized children 
and compared them among children with measles 
with and without complications. A similar outbreak 
of measles occurred in 2011 in Leskovac, which 
started in the Roma community and spread to the 
general population (10). An average age of measles 
affected in Europe, during the measles outbreak in 
2017 and 2018 has progressively increased, from 10 
years in 2009 to 17 years in 2019. In the period of 
2016-2019, the average annual rates were highest 
in infants, up to 44 times higher than in the other 
age groups. Almost half (45%) of all measles deaths 
were reported in infants (11). Most measles-related 
deaths are caused by complications associated with 
the disease. Serious complications are more com-
mon in children under the age of 5, or adults over 
the age of 30 (12). Unvaccinated young children are 
at the highest risk of measles and its complications, 
including death. In Serbia, the most affected age 
groups were under 5 years and over 30 years, that 
are the groups with the highest risk for developing 
complications (4). The most hospitalized, affected 
children were aged between 0-12 months (45.45%). 
There were 50 (91%) under 5 years of age. During 
the measles outbreak in 2011 in Leskovac, mean 
age of hospitalized, infected children in our Depart-
ment was 11.5 months (2-17 months) (13). This 
data showed that the children under 5 years of age, 
particularly infants, were the vulnerable groups with 
the high risk for measles complications in epidemics 
in the Jablanica District. Also, the age of affected 

children was increased which means that the number 
of vaccinated children at 12 months was decreased. 

MMR vaccine is absolutely safe, effective and 
inexpensive vaccine which protects 90% of the re-
cipients. Children should get two doses of MMR 
vaccine, starting with the first dose at 12 months of 
age, and the second dose at 7 years. In the 
Jablanica District there were 91.82% measles affec-
ted unvaccinated children. In the European Region 
during the measles outbreak of 2017-2018, 87% of 
measles affected were unvaccinated (14), and in 
Serbia 94% of measles affected were unvaccinated 
(4). Coverage of the MMR vaccine in Serbia during 
2018 was below 95% in 50% of the regions. The 
lowest coverage of revaccination was recorded in the 
Jablanica District (84.4%), which can be a major 
cause for the periodical outbreaks of the measles in 
the Jablanica District (15). Only 5 (4.54%) vacci-
nated children were hospitalized with moderate, not 
severe complications. Insufficient health education 
of parents about preventive measures and vaccina-
tion was the major reason for non-vaccination among 
measles affected hospitalized children (29.09%) in 
this research. Anti-vaccine campaign contributes to 
the low MMR vaccine coverage, and it is identified by 
the World Health Organization as one of the top ten 
global health threats in 2019 (16). 

Measles can be a deadly disease if it comes to 
developing complications. Risk factors for a severe, 
complicated form of measles are the young age 
(particularly under 1 year), malnutrition, non-vacci-
nation, living in poor conditions, immunodeficiency 
(malignancy, HIV, immunosuppressive therapy), 
vitamin A deficiency (5, 6, 17, 18, 19). 

Living in socially and culturally separate com-
munities, in overcrowded and poor conditions, with a 
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close contact between the members, especially du-
ring winter months is a risk factor for the severe 
measles form (6, 20). This phenomenon is most 
likely the result of the intense and longer exposure 
to the virus, which occurs in winter months. The 
household characteristics (socioeconomic, sociocul-
tural and culture of health) are in interaction with 
other factors (e.g. malnutrition, hypoproteinemia, 
vitamin A and D deficiency, nonimmunized children) 
which can increase risk for measles complications. 

Almost all measles affected children had typi-
cal clinical manifestation with fever (100%), cough 
(92.72%), coryzal symptoms (100%), conjunctivitis 
(96.36%) and maculopapular rash (100%). The 
most common complications were respiratory (pne-
umonia 55.81%, bronchitis 20.93% and croup 
20.93%) and diarrhea (34.83%). Pneumonia is the 
most common, serious complication of measles, 
which occurs in 16-77% of hospitalized children (21, 
22). In all measles-associated deaths, pneumonia is 
the cause of 60% (23). In the measles epidemic 
that occurred in Serbia during 2017-2018, 383 cases 
developed neurological or pulmonary complications. 
Nine people died of pulmonary measles complica-
tions, including two children aged four and two (14). 
Diarrhea with dehydration is the second common 
complication, most frequently among measles affec-
ted in Asia (21, 24). Encephalitis is a very dangerous 
complication with a high mortality rate. In some 
studies, the incidence of encephalitis was 7.8% (22). 
The mortality rate is 10–15% and 25% of patients 
had permanent neurological sequelae (25). In com-
parison to other studies which included measles 
affected children, this study showed similar occurr-
ence for pneumonia, and low occurrence for otitis 
media, febrile seizures and encephalitis (21, 22, 23, 
24, 25). In the literature data, mortality is signifi-
cantly associated with infancy, unvaccinated status 
and encephalitis (22). In this study, there were no 

lethal outcomes. Complications significantly exten-
ded the duration of hospitalization. Measles is a 
disease that can be prevented with inexpensive 
vaccine. Medical treatment and treatment of compli-
cations are more expensive than prevention (26). 
Measles infection has an adverse effect on the 
quality of life in affected children. Absence from 
school and a loss of income for parents who stay at 
home to care for them are a negative consequence 
of the infection (27). Isolation of measles affected 
children in hospitals, exposure of medical professio-
nals to infection and intrahospital infection control 
were also problems in our Pediatric Department. 

 
Conclusion 
 
The result showed that the affected children 

were younger, unvaccinated, infected during the 

winter, living in poor conditions, with family members 
also affected, and with typical clinical presentation 
and complications. Severe complications were more 
frequent in younger children, in children who lived in 
poor conditions and who had an infection during the 
winter. Pneumonia was the most common complica-

tion. There were no lethal outcomes. Complications 
significantly extended the duration of hospitalization.  

Immunization is the only effective preventive 
measure against acquiring measles. Therefore, it is 
necessary to strengthen the immunization prog-
rams, in every district of the country, to ensure      
≥ 95% 2-dose MMR coverage. Vaccination delay 

should be minimized in children. For susceptible 
adults, it is necessary to provide additional measles 
vaccination. Educational campaigns for the improve-

ment of acceptance and timely vaccination with 
MMR vaccine among doctors and the general popu-
lation are crucial. 
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Uprkos postojanju bezbedne, efikasne i jeftine vakcine još od 1960. godine, u 2018. 

godini u svetu je umrlo 140 000 ljudi zbog malih boginja. Cilj ovog rada je da ispita kliničke i 
socio-epidemiološke karakteristike hospitalizovane dece obolele od malih boginja, tokom epi-
demije od 2017. do 2018. godine u Jablaničkom okrugu i da utvrdi uticaj socio-epidemio-
loških faktora na ozbiljnost oboljenja. Radi se o studiji preseka, kojom je obuhvaćeno 55 obo-
lele, hospitalizovane dece na Odeljenju pedijatrije Opšte bolnice Leskovac. Podaci su 
prikupljani originalnim upitnikom i analizirani upotrebom deskrptivnih statističkih metoda. 
Uticaj ispitivanih faktora na težinu bolesti među obolelom decom, sa komplikacijama i bez 

njih, testiran je upotebom χ2 i t-testa. Statistički značajnim smatrana je vrednost p < 0,05. 

Tokom epidemije malih boginja u Jablaničkom okrugu, ukupno je obolelo 110 dece, od 
novorođenčadi do dece uzrasta do 19 godina. Od obolelih MMR vakcinu je primilo njih 9 
(8,18%), od kojih je 5 (4,54%) bilo bolnički lečeno. Ukupno je hospitalizovano 55 dece, koja 
su dalje analizirana. Najviše hospitalizovanih bilo je u uzrastu od novorođenčadi do dece stare 
12 meseci – njih 25 (45,45%). Ozbiljne komplikacije bile su češće među decom mlađom od 
12 meseci (p < 0,05), decom koja su živela u siromašnim uslovima (p < 0,05) i decom koja 
su obolela tokom zimskih meseci (p < 0,05). Najčešća komplikacija bila je pneumonija – 24 
slučaja (55,81%). Nije bilo letalnih ishoda.  

Razvoj i implementacija strategija za postizanje visokog ishoda lečenja, što obuhvata 
vakcinacije i revakcinacije MMR vakcinom, neophodni su za prevenciju i eradikaciju malih 
boginja. 
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