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Abstract 
Measles is one of the leading causes of morbidity, mortality, and disability in children under two years 
worldwide. The study aimed to analyze factorsassociatedwiththe second dose of measles immunization in 
children under two years in 2019 in Indonesia. The study carried out the ecological analysis using secondary 
data from the 2019 Indonesian Health Profile. The Ministry of Health of the Republic of Indonesia reported 
that in 2019. The study takes 34 provinces as samples. The dependent variable is the coverage of the second 
dose of measles immunization in children under two years. The independent variable isthe ratio of primary 
health centers per district by province, the percentage of primary health centers with sufficient nurses, and 
the percentage of primary health centers with enough midwives. The results showed that three variables 
tended to be related to the second dose of measles immunization in childrenunder two years. The three 
variables consist of theratio of primary health centerper district, percentage of the primary health center with 
sufficient nurses, and percentage of the primary health center with enough midwives. The study concluded 
that the three independent variables analyzed tended to correlate with the coverage of the second dose of 
measles immunization in children under two years. 
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Background 

Measles is a severe acute viral infectious disease that 
is highly contagious. Measles is caused by Paramyxovirus 
and is transmitted mainly by air (airborne). The 
transmission attack rate is more than 90% of infected 
individuals from 4 days before to 4 hours after the rash’s 
appearance. This disease’s incubation period occurs at 
7-18 days1. Measles is believed to be the leading cause 
of death in children worldwide2. Immunization has 
reduced measles transmission worldwide, a decrease 
of 73% between 2000-2018 worldwide, so a Measles-

Rubella (MR) campaign was launched to vaccinate all 
children between 9 months and 15 years of age3.

Over the years, the global coverage for measles’ 
first dose is 85%, while the second dose is 67%. This 
immunization coverage is less than 95%, which is needed 
to prevent an outbreak1.After carrying out essential 
compulsory vaccination, the second dose of measles is 
one immunization type that gets more attention. The 
attention is following Indonesia’s obligation to the world 
to participate in preventing measles and rubella in 2020. 
The participation isto achieve measles coverage at any 
level of 95% in all zone4.

The coverage of the measles immunization program 
in Indonesia in 2019 is 95.14%. This figure has met the 
target of 95%. The second dose of measles immunization 
coverage pattern for the last ten years has consistently 
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been above 90%. However, when compared to data from 
Riskesdas 2018, there were differences, especially in 
children aged 12-23 months who received the measles 
vaccination, which is only 77.3%4.Areas in Indonesia 
with the lowest coverage of the second dose of measles 
immunization are Aceh (50.16%) and Papua (69.98%)4.
The study aimed to analyze factors associatedwiththe 
second dose of measles immunization in children under 
two years in 2019 in Indonesia. 

Materials and Methods 

Study Design

The authors designed the study using an ecological 
analysis approach. Ecological studies focus on 
comparisons between groups, not individuals. The 
data analyzed is aggregate data at a particular group 
or level, which in this study is the provincial level. 
An ecological analysis variable can be aggregate 
measurements, environmental measurements, or global 
measurements5,6. 

Data Source

The authors conduct the study using secondary data 

from the 2019 Indonesia Health Profile report7. 

Data Analysis 

This study’s dependent variable is the coverage of 
the second dose of measles immunization in children 
under two years in 2019. In addition to the coverage of 
the second dose of measles immunization in children 
under two years 2019 as the dependent variable, there 
are three independent variables analyzed in this study, 
namely the ratio of primary health center per sub-
district, percentage of the primary health center with 
sufficient nurses, percentage of the primary health center 
with sufficient midwives by province. The public health 
center, following the provisions to Regulation 75/2014 
of the Minister of Health. The public health center has 
been defined as a public health service that organizes 
the community by prioritizing health promotion and 
prevention to achieve the highest public health status in 
its work area8. Data were analyzed bivariate by using 
cross-tabulation. The entire analysis process utilizes 
SPSS 23 software. 

Results and Discussion 
Table 1. Descriptive statistics of variablessecond dose of measles immunization under in children two years 

in Indonesia in 2019

Statistics

The coverage of the 
second dose of measles 

immunization in 
children under two years

The ratio of the 
primary health 
centerin sub-

district by province

Percentage of the 
primary health 

center with 
sufficient nurses

Percentage of the 
primary health 

centerwith sufficient 
midwives

N 34 34 34 34

Mean 64.33 1.57 5.70 3.77

Median 62.50 1.41 4.67 2.57

Mode 25.60a 1.36a 00.00 00.00
Std. 

Deviation 18.75 1.03 4.17 3.37

Variance 351.67 1,063 17.44 11.40

Range 72.20 6.88 19.01 12.93

Minimum 25.60 0.28 0.00 0.00

Maximum 97.80 7,16 19.01 12.93
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Source: The 2019 Indonesia Health Profile 

Table 1 provides descriptive statistics of all 
variables analyzed in this study. Based on table 2, it is 
found that the dependent variable coverage of second 
dose measles immunization has a minimum value of 
25.60, a maximum value of 97.80, so that it has a range 

of 72.20. Whereas for the independent variable, the 
ratio of primary health centerper district has a minimum 
value of 0.28, a maximum value of 7.16, so it has a 
range of 6.88. The percentage of primary health centers 
with sufficient nurses and primary health centers with 
sufficient midwives ranged from 19.01 and 12.93. 

Table 2. Cross-tabulation the coverage of second dose of measles immunization under in children two years 
and the ratio of the primary health center in sub-districts by the province in 2019

The ratio of the primary health 
centerin sub-district by province

The coverage of second dose measles immunization in childrenunder two 
years 

Low
(25.60 - 49.66)

Middle 
(49.67- 73.72)

High 
(73.73 - 97.80)

N % N % N %

Low (0.28 - 2.576) 9 26.47 13 38.23 11 32.35

Middle (2.57 - 4.86) 0 0 0 0 0 0

 High (4.87– 7.16) 0 0 0 0 1 2.94

Total 9 26.47 13 38.23 12 38.23

Source: The 2019 Indonesia Health Profile 

Based on Table 2, the coverage of second dose measles immunization in children under two years is in the high 
category, with the primary health center’s ratio in sub-districts by province being in the high class having the lowest 
percentage (2.94%). 

Table 3. Cross-tabulation the coverage of second dosemeasles immunization under in children two years and 
the percentage of the primary health center with sufficient nurses in 2019

Percentage of the primary health 
center with sufficient nurses

The coverage of second dose measles immunization in children under two 
years 

Low
(25.60 - 49.66)

Middle 
(49.67- 73.72)

High 
(73.73 - 97.80)

N % N % N %

Low (0 - 6.33) 1 2.94 5 14.70 1 2.94

Middle (6,34 –12,66) 5 14.70 5 14.70 8 23.52

High (12.67 - 19.01) 3 8.82 3 8.82 3 8.82

Total 9 	
26.46 13 38.23 12 35.28

Source: The 2019 Indonesia Health Profile 
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Based on table 3,the coverage of second doseof 
measles immunization underin childrentwo years in the 
high category and the percentage of the primary health 
center with sufficient nurses in the medium category had 

a higher percentage (23.52%). Whereas in the category 
of the percentage of the primary health centerwith high 
nurse adequacy, the category of immunization coverage 
was low with a low percentage (8.82%). 

Table 4. Cross-tabulation the coverage of second dose measles immunization in children under two years 
and the percentage of the primary health center with sufficient midwives in 2019

Percentage of the primary health center 
with sufficient midwives

The coverage of second dose measles immunization in children under 
two years

Low
(25.60 - 49.66)

Middle 
(49.67- 73.72)

High 
(73.73 - 97.80)

N % N % N %

Low (0 - 4.30) 3 8.82 6 17.64 8 23.52

Middle (4.30 - 8.61) 4 11.76 4 11.76 4 11.76

High (8.61 - 12.93) 2 5.88 3 8.82 0 0

Total 9 26.47 13 38.23 12 35.29

Source: The 2019 Indonesia Health Profile 

Based on Table 4, it can be seenthat based on the 
coverage of the second dose of measles immunization 
in children under two years in the high category, the 
percentage of the primary health center with low 
midwifery adequacy category has the highest percentage 
(23.52%). While the coverage of second dosemeasles 
immunization for children under two years was in a low 
category, the primary health center’s percentagewith 
sufficient midwives in the high category had a low 
percentage (5.88%).

The existence of significant differences in 
immunization coverage between provinces is evidenced 
by the reasonably high range value, namely 72.20. 
Following the 2019 Indonesia health profile data 
statedareas in Indonesia with the lowest coverage of 
second dose measles immunization, namely Aceh 
(50.16%) and Papua (69.98%)7. In another study, it 
was stated that there was a relationship between the 
recording and reporting system at the primary health 
centerand the measles immunization coverage9. Measles 
immunization coverage is also influenced by several 

factors, including the knowledge of mothers aged 18-24 
months about advanced DPT and measles immunization 
is lacking, so they do not bring their children for further 
measles immunization10. 

The percentage of primary health centers with 
sufficient nurses and the rate of primary health centers 
with sufficient midwives ranged from 19.01 and 12.93. 
The government cannot distribute personnel in the Java-
Bali region the same as in Sumatra and Indonesia’s 
eastern area. The number of auxiliary primary health 
centerpersonnel varies greatly between Java-Bali, 
Sumatra, and eastern Indonesia. The distribution shows 
sufficient personnel in Java-Bali so that the auxiliary 
primary health centercan be filled with adequate 
personnel11,12.

The coverage of second dosemeasles immunization 
in children under two years was in the high category. The 
primary health center ratioin sub-districts by province 
was in the high category, having the lowest percentage 
(2.94%). This information shows a tendency for a 
positive relationship between the coverage of second 
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dose measles immunization in childrenundertwo years 
and the ratio of the primary health center in sub-districts 
by province. The primary health centeris responsible for 
administering health efforts for the first level13. Access 
to health facilities with geographical situations and 
conditions is a big challenge in providing immunization 
services evenly throughout Indonesia. Based on the 
results of previous research on the effect of access to 
health facilities on completeness of immunization for 
children under two years, it was found that there was 
a significant relationship between travel times to health 
facilities. Travel time to non-community-based health 
care facilities with complete immunization for children 
under two years after being controlled by maternal age 
variables, maternal education, maternal occupation, 
family socioeconomic status, and area of residence14. 
The primary health center’s successin running the 
program is determined by human resources that are 
balanced between medical personnel and promotive and 
preventive personnel on the other hand15.

The primary health center percentagewith sufficient 
nurses to coversecond dose measles immunization under 
two years children was high. In contrast, in the category 
of the primary health center percentage with high nurse 
adequacy, immunization coverage in the low category 
resulted in a low percentage. This information shows a 
trend towards a positive relationship between the coverage 
of second dosemeasles immunization in children under 
two years with the percentage of the primary health 
center with nurses’ adequacy. From the results of several 
studies and discussions, it can be concluded that there 
is a relationship between the presence of immunization 
officers, availability of vaccines, work motivation of 
immunization implementers, recording and reporting 
systems, community motivation in immunization, and 
coverage of advanced measles immunization9.Similar to 
the research results stating that health worker density is 
positively related to vaccination coverage of children in 
developing countries.The interpretation is that a higher 
density of health workers, including nurses, increases the 
availability of vaccination services over time and space, 
making it more likely that children will be vaccinated16.

The second dose of measles immunization coverage 
for under two yearschildren was in the high category; 

the primary health center’s percentagewith sufficient 
midwives in the low category had the highest rate.While 
the second dose of measles immunization coverage 
for under two yearschildren was in a low category, 
the primary health center’s percentagewith sufficient 
midwives in the high category had a low percentage. 
These results indicate a trend towards a positive 
relationship between the coverage of the second dose 
of measles immunization in children under two years 
with the percentage of the primary health centerwith 
nurses’ adequacy. Nurses’ and midwives’ geographic 
distribution is better than that of doctors, but there are 
still disparities.

Based on the Ministry of Health’s latest data, most 
nurses and midwives are located in Java and Sumatra 
islands compared to Papua, NTT, and Maluku islands. 
The lack of percentage of the primary health center 
with sufficient nurses and midwives in Indonesia will 
affect immunization coverage. Only a few provinces 
meet the WHO recommended ratio, namely, 1.58 nurses 
and 0.75 midwives per 1000 population17. Although 
the ratio of midwives was still below standard, several 
provinces were able to show better performance in the 
MCH program than those that met the ratio18. In other 
research, it was found that there was a relationship 
between the role of health workers at the primary health 
centerwith a history of immunization.We hoped that 
the primary health centerwould continue to increase 
education about vaccination benefits by making direct 
visits to the community, especially in social and religious 
activities19. 

Conclusions 

The study concluded that the three independent 
variables analyzed tended to correlate with the coverage 
of the second dose of measles immunization in children 
under two years. The three variables are a ratio of primary 
health centerper district, the percentage of primary 
health center with sufficient nurses, and the percentage 
of primary health centerswith enough midwives. 
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