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Currently, in the European Region of WHO there is an ongoing process focused 
on elimination of measles and rubella as well as on prevention of congenital rubella 
syndrome. To accomplish regional elimination objectives, one of the most important 
strategies is to achieve and maintain very high coverage (≥ 95%) with two doses of 
measles and at least one dose of rubella containing vaccine through high-quality routine 
immunization services.  

During July and August 2014, we carried out a cross-sectional study using data 
from Montenegrin national immunization electronic registry. Data collected referred to 
the primary immunization coverage with MMR vaccine of all children born from January 
1, 2008 to December 31, 2012. At the same time, collected data also contained 
information regarding whether children had a “chosen” physician or not.   

We have collected and analyzed data from all 40.938 children born from January 
1, 2008 to December 31, 2012, who were registered in the National electronic 
immunizations registry as targets for MMR vaccination. Total primary immunization 
coverage with MMR among all analyzed subjects was 94.1%, while among children who 
had chosen physician (39471) and children without a “chosen” physician (1467), the 
coverage was 96.3% and 34.1% respectively, which represents statistically highly 
significant difference. The proportion of children without the chosen physician in the 
analyzed birth cohorts, at the state level, was 3.6%, ranging from 0.7% to 7.4% 
depending on the municipality.   

Results of the study clearly indicate that coverage with MMR vaccine achieved 
among children who had chosen physicians was statistically significantly higher when 
compared to coverage among children without the “chosen” physician. It is necessary 
that other, supplemental, activities, including public campaigns, are carried out in order 
to reduce the number of children without the “chosen” physician to the level below 1% 
of target population. Other activities including certain organizational improvements and 
activities focused on inviting and vaccination of children who still do not have “chosen” 
physicians should also be implemented. Acta Medica Medianae 2015;54(2):56-62.  
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Introduction 
 
Currently, in the European Region of WHO 

there is an ongoing process focused on the 
elimination of measles and rubella as well as on 
prevention of congenital rubella syndrome (CRS) 
(1-4). In order to completely carry out this process, 
that is to accomplish a level of herd immunity 
preventing viral circulation in the population, high 
coverage (≥95%) with two doses of measles and at 
least one dose of rubella containing vaccine among 

target population must be achieved both on state 
and all lower administrative levels (5-7).  

In Montenegro, as well as in most of the 
other countries in WHO EURO region, measles and 
rubella immunization is conducted using combined 
measles, mumps and rubella (MMR) live attenu-
ated vaccine. The first dose of the vaccine is not 
given before 12 months of age and the second 
dose prior to the enrolment in primary education–
ranging from 5 to 7 years of age (8). Immuni-
zation is conducted on primary health care level 
by health care workers working in Primary Health 
Care Centres (PHC). Since 2008, as part of the 
improvement of the health care system, institution 
of the so-called, “chosen” physician was establi-
shed. Main activities of these physicians are 
focused on primary health care of citizens who 
have chosen them as their general practitioners or 
family doctors. For children aged from 0–15 years, 
a “chosen” physician is, by the rule, a paedia-
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trician who is, among many other duties, in 
charge of immunizations programme implemen-
tation as it is generally acknowledged that im-
munizations must be part of the integrated child 
health protection programme (9,10). Unfortuna-
tely, certain Montenegrin citizens still have not 
completed the procedure of choosing physician 
either for themselves or for their children. Even 
without the “chosen” physician, these citizens are 
not denied any of the primary health care services 
but their compliance with general health-related 
recommendations and their health-related beha-
viour could be different when compared to those 
who have chosen physicians. 

In the period from 2006 to 2013, measles 
cases in Montenegro were only registered during 
2010 (five confirmed cases out of which three were 
import related) and 2011 (five cases). During the 
same period, confirmed rubella cases were 
registered only in 2010 when three import-related 
cases were registered (11).  

According to the official immunizations 
reports, immunization with the first dose (primary 
immunization) of MMR vaccine in all birth cohorts 
born from 2008 to 2012 ranged from 85.9% in 
2008 to 90.7% in 2010 (11-15). Similar to many 
other countries, health care workers in charge of 
immunization programme, state that reasons for 
immunization coverage lower than required are 
mainly because of the parents not complying and 
being late with immunization schedule or because 
of some parents who are rejecting immunization 
of their children due to the fear of adverse effects 
following immunizations (16,17). Considering all of 
the abovesaid, we have established the hypothesis 
that immunization coverage rates are influenced 
by the fact whether child has a  “chosen” physician 
or not. In order to evaluate this hypothesis we 
have conducted this survey. 

 
Method 
 
During July and August 2014, we have 

carried out a cross-sectional study using data from 
Montenegrin National electronic immunizations 
registry. Data collected referred to primary 
immunization coverage with MMR vaccine for all 
the children born from January 1, 2008 till 
December 31, 2012 that is for all pre-school 
children who, according to the Law, were eligible 
to be vaccinated with the first dose of MMR 
vaccine. Using the same Registry, data regarding 
the fact that child has a chosen physician or not 
were also obtained. All the obtained data on the 
number of children in selected birth cohorts 
(number of children eligible for immunization; de-
nominator in coverage calculations; target popu-
lation) were compared with official data on live 
births and child deaths as published in Statistical 
yearbooks by Statistical office of Montenegro. This 
comparison showed that the data in the National 
electronic immunizations registry are almost 
100% matching with official statistical data thus 
further enhancing the validity of MMR immuni-

zation coverage data obtained from the Registry 
(18-22).      

MMR immunization coverage rates analysis 
was conducted regarding the fact if child had the 
chosen physician or not. Differences observed 
were tested using Chi-square test and Fischer’s 
exact test. All these analyses were conducted both 
on national and municipal level for all of the 21 
municipalities in Montenegro. 

 
Results 
 
Data for all 40938 of children, born from 

January 1, 2008 to December 31, 2012, who were 
registered in the National electronic immunizations 
registry as targets for MMR vaccination was 
collected and analyzed. 

Data regarding the number of children 
eligible for MMR immunization as well as achieved 
coverage (total coverage, coverage among children 
with the chosen physician and those without) are 
shown in (Table 1).  

Total primary immunization MMR coverage 
among all analyzed subjects was 94.1%, while for 
children who had the chosen physician (39471) 
and children without the chosen physician (1467), 
the coverage was 96.3% and 34.1% respectively, 
which represents statistically highly significant 
difference. Differences in coverage rates among 
these two groups of children were also statistically 
highly significant in all municipalities except one – 
the municipality of Mojkovac.  

In municipalities, coverage in the total 
target population ranged from 92.2% to 100%), 
coverage among children with the chosen phy-
sician ranged from 94.0% to 100% (one muni-
cipality) and coverage among children without the 
chosen physician was from 0.0% to 100% (Table 
1). 

The proportion of children without the chosen 
physician in the analyzed five birth cohorts (2008–
2012), at the state level, was 3.6%, ranging from 
0.7% to 7.4% depending on the municipality 
(Table 2). 

 
Discussion 
 
The survey shows that MMR immunization 

coverage rates for stated birth cohorts, obtained 
using the National electronic immunizations registry 
in July–August 2014, are significantly higher than 
the rates from the official Immunization reports. 
This suggests that follow-up and belated immu-
nization of unvaccinated patients following re-
minders and invitation by health care workers is 
conducted as stipulated by the Law. Although 
timeliness of immunization for such children is 
inadequate, these practices show certain success 
and positive impact on the overall coverage rates. 

Results also indicate that children with the 
chosen paediatricians have significantly higher 
coverage rates than children without the chosen 
paediatricians. Most likely this is due to the reason 
that chosen physicians are focused on regular  
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Table 1. MMR primary immunization coverage rates for children born from 2008 to 2012 in Montenegro,  
by municipalities and the chosen physician (CP) status 

 

Municipality  Target 
population Vaccinated 

Un-
vaccinate

d 

Coverage 
(%) 

χ 2  / 
Fisher 
test * 

p  
value 

Andrijevica 
With CP 250 248 2 99.2 

- 0.000* Without CP 10 5 5 50.0 
Total 260 253 7 97.3 

Bar 
With CP 2738 2634 104 96.2 

1129 0.000 Without CP 153 33 120 21.6 
Total 2891 2667 224 92.2 

Berane 
With CP 2186 2107 79 96.4 

- 0.000* Without CP 56 11 45 19.6 
Total 2242 2118 124 94.5 

Bijelo Polje 
With CP 3010 2964 46 98.5 

- 0.000* Without CP 47 22 25 46.8 
Total 3057 2986 71 97.7 

Budva 
With CP 1468 1410 58 96.0 

- 0.000* Without CP 43 23 20 53.5 
Total 1511 1433 78 94.8 

Cetinje 
With CP 855 809 46 94.6 

- 0.000* Without CP 27 3 24 11.1 
Total 882 812 70 92.1 

Danilovgrad 
With CP 949 921 28 97.0 

- 0.000* Without CP 17 12 5 70.6 
Total 966 933 33 96.6 

H. Novi 
With CP 1757 1732 25 98.6 

1147 0.000 Without CP 141 31 110 22.0 
Total 1898 1763 135 92.9 

Kolašin 
With CP 400 391 9 97.7 

- 0.000* Without CP 12 5 7 41.7 
Total 412 396 16 96.1 

Kotor 
With CP 1333 1306 27 98.0 

- 0.000* Without CP 59 20 39 33.9 
Total 1392 1326 66 95.3 

Mojkovac 
With CP 422 417 5 98.8 

- 0.081* Without CP 6 5 1 83.3 
Total 428 422 6 98.6 

Nikšić 
With CP 4405 4221 184 95.8 

851.1 0.000 Without CP 116 36 80 31.0 
Total 4521 4257 264 94.2 

Plav 
With CP 782 777 5 99.4 

- 0.000* Without CP 10 1 9 10.0 
Total 792 778 14 98.2 

Pljevlja 
With CP 1239 1230 9 99.3 

- 0.000* Without CP 9 3 6 33.3 
Total 1248 1233 15 98.8 

Plužine 
With CP 108 108 0 100.0 

na na Without CP 1 1 0 100.0 
Total 109 109 0 100.0 

Podgorica 
With CP 13290 12550 740 94.4 

2285 0.000 Without CP 543 208 335 38.3 
Total 13833 12758 1075 92.2 

Fisher’s exact test * 
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        Continuation of Table 1. 

Municipality  Target 
population Vaccinated 

Un-
vaccinate

d 

Coverage 
(%) 

χ 2  / 
Fisher 
test * 

p  
value 

Rožaje 
With CP 1950 1930 20 99.0 

- 0.000* Without CP 78 17 61 21.8 
Total 2028 1947 81 96.0 

Šavnik 
With CP 89 86 3 96.6 

- 0.002* Without CP 2 0 2 0.0 
Total 91 86 5 94.5 

Tivat 
With CP 945 940 5 99.5 

- 0.000* Without CP 53 10 43 18.9 
Total 998 950 48 95.2 

Ulcinj 
With CP 1138 1092 46 96.0 

- 0.000* Without CP 81 54 27 66.7 
Total 1219 1146 73 94.0 

Žabljak 
With CP 157 157 0 100.0 

- 0.000* Without CP 3 0 3 0.0 
Total 160 157 3 98.1 

Montenegro 
With CP 39471 38030 1441 96.3 

9984 0.000 Without CP 1467 500 967 34.1 
Total 40938 38530 2408 94.1 

Fisher’s exact test * 
 

Table 2. Proportion of children without the chosen physician (CP) in total target population by  
municipality for children born 2008-2012 

 

Municipality Number of children 
without CP Total target population 

Proportion of children 
without CP in total target 

population (%) 
Andrijevica 10 260 3.8 

Bar 153 2891 5.3 
Berane 56 2242 2.5 

Bijelo Polje 47 3057 1.5 
Budva 43 1511 2.8 
Cetinje 27 882 3.1 

Danilovgrad 17 966 1.8 
H. Novi 141 1898 7.4 
Kolašin 12 412 2.9 
Kotor 59 1392 4.2 

Mojkovac 6 428 1.4 
Nikšić 116 4521 2.6 
Plav 10 792 1.3 

Pljevlja 9 1248 0.7 
Plužine 1 109 0.9 

Podgorica 543 13833 3.9 
Rožaje 78 2028 3.8 
Šavnik 2 91 2.2 
Tivat 53 998 5.3 
Ulcinj 81 1219 6.6 

Žabljak 3 160 1.9 
Montenegro 1467 40938 3.6 

 
periodic immunization status check-up of children 
whose parents have chosen them as their family 
doctors, which leads to regular reminders and 
invitations for immunization. Influence of such 
practices on immunization coverage rates have 
been established in several publications (23-25). 

At the same time, since relationship between the 
chosen physician and parents is based on trust, 
doctors are enabled to conduct health education of 
the parents about necessity and advantages of 
immunizations and also to provide them with 
correct explanations and address their concerns 
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regarding vaccination in proper and timely manner. 
All of the stated also has significant influence over 
immunization coverage rates among children with 
the chosen physicians (26-29).  

According to our survey, the proportion of 
the children without the chosen physician in the 
analyzed birth cohorts, at the state level, was 
3.6%, with significant variation depending on the 
municipality. In certain municipalities, even now, 
proportion of children without the chosen phy-
sician is lower than 1%, while in other muni-
cipalities this proportion is higher than 5.0%, 
reaching maximum value of 7.4% in one muni-
cipality.  

Interesting thing is that not only differences 
in proportions of children without the chosen 
physician were observed in different municipalities 
but also immunization coverage rates among such 
children also varied from one municipality to 
another. Namely, in some municipalities coverage 
rates among children without the chosen physician 
is significantly higher when compared to average 
national coverage rate indicating that healthcare 
works involved in immunizations programme in 
those municipalities are paying special attention 
even to children whose parents have not yet 
chosen a physician. There is a clear need for 
further research that will be focused on identifying 
organisational and other aspects of immunization 
services leading to such good coverage results in 
those municipalities.  

Lower MMR coverage rates among children 
without the chosen physician have big and 
variable impact on the overall national coverage 
rate–lowering it for couple of percents. In general, 
at the national level, the coverage achieved 
physicians is lowered by 2.2% when children

among population of children who have the chosen  
without the chosen physician are included in the 
calculations. At the municipal level, this impact 
ranges from 0% (only one municipality) to 5.7% 
indicating that special attention and solution to 
problem of choosing a physician is urgently 
needed. Insufficient number of available phy-
sicians working on primary level of healthcare in 
certain municipalities needs to be sorted out as 
soon as possible. At the same time, additional 
promotional public campaign is needed in order for 
citizens to choose their family doctor/paediatrician 
so that the number of children without the chosen 
physicians will not be higher than 1% both at the 
national and municipal level. If all of the proposed 
measures are implemented, it is to expect that 
primary immunization coverage rate with MMR 
vaccine will get higher for a couple of percents thus 
giving a significant contribution to joint efforts 
aimed at elimination and consequently eradication 
of measles, rubella and CRS.  
 

Conclusion 
 
Results of the study clearly indicate that 

coverage with MMR vaccine achieved among 
children who have had the chosen physicians is 
statistically significantly higher when compared to 
coverage among children without the chosen 
physician. It is necessary that other, supplemental 
activities, including the public campaigns, are 
carried out in order to reduce the number of 
children without the chosen physician to the level 
below 1% of target population. Other activities, 
including certain organizational improvements and 
activities focused on inviting and vaccination of 
children who still do not have the chosen 
physicians should also be implemented. 
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UTICAJ IZABRANOG LJEKARA NA OBUHVAT 
MMR VAKCINOM 
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U evropskom regionu Svetske zdravstvene organizacije u toku je proces eliminacije 
malih boginja (morbila) i rubele, odnosno kongenitalnog rubela sindroma – KRS. Da bi se 
sproveo proces eliminacije navedenih oboljenja, neophodno je postići obuhvat obveznika 
imunizacijom protiv malih boginja sa dvije doze i rubelom sa jednom dozom od najmanje 
95%. Pretpostavka je da na procenat obuhvata primoimunizacije MMR-om može uticati to 
da li obveznik ima izabranog doktora. 

U toku jula i avgusta 2014. godine sprovedena je studija presjeka kojom su 
prikupljeni podaci o primoimunizaciji MMR vakcinom za sve obveznike vakcinacije rođene 
od 01. januara 2008. do 31. decembra 2012. godine. Istovremeno, prikupljeni su i podaci o 
tome da li obveznici imaju izabranog doktora ili ne. 

Obrađeno je 40938 djece rođene od 01. januara 2008. do 31. decembra 2012. 
godine koja se nalaze u registru obveznika za imunizaciju. Ukupan obuhvat za obveznike 
navedenog uzrasta u trenutku sprovođenja analize iznosio je 94,1%, pri čemu je za 
obveznike sa izabranim doktorom (39471) 96,3%, a obveznike bez izabranog doktora 
(1474) 34,1%, što predstavlja visoko statistički značajnu razliku. Trenutno, učešće 
obveznika bez izabranog doktora u ukupnom broju obveznika iz analiziranih kohorti na 
nivou države iznosi 3,6%, uz variranje na nivou pojedinih opština, koje se kreće u rasponu 
od 0,7% do 7,4%. 

Rezultati studije jasno ukazuju da su obveznici koji imaju izabrane doktore u 
značajno većom obimu primoimunizovani MMR vakcinom od obveznika koji nemaju 
izabranog doktora. Neophodno je sprovesti aktivnosti kako bi se broj lica, obveznika za 
imunizaciju, sveo na vrijednost ispod 1% od ukupnog broja obveznika, kao i dopunske 
aktivnosti, koje podrazumevaju pozivanja i vakcinaciju obveznika koji nemaju izabranog 
doktora. Acta Medica Medianae 2015;54(2):56-62. 

Ključne reči: morbili, rubela, MMR, obuhvat primoimunizacijom, izabrani doktor 
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