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Abstract 

On January 2025, the Selo Health Center reported seven measles cases at Jrakah Village. The study 

purposed to determine the relationship between immunization and nutritional status with measles 

outbreaks. This study used an analytical observational method with a 1:6 case-control study design. The 

sample of this study was 49 respondents who were selected using random sampling techniques in the 

at-risk population, and interviews and questionnaires were carried out for data collection. Data analysis 

was done using the Anthropocal calculator and the Chi-square test. The results of statistical analysis 

showed a relationship between basic immunization status (p-value = 0.041; OR = 8.824; 95%CI = 0.973 

- 80.019), BIAS immunization status (p-value = 0.007; OR = 30.750; 95%CI = 2.562 - 369.092), and 

nutritional status (p-value = 0.016; OR = 9.867; 95%CI = 1.690 - 57.600) with a measles outbreak. Basic 

immunization status, BIAS immunization status, and nutritional status were risk factors for the measles 

outbreak at Jrakah Village. However, basic immunization status was not statistically significant as a risk 

factor for the measles outbreak at Jrakah Village. This could be due to the small number of samples and 

limited data in the study. Therefore, it is recommended that immunization coverage be increased and 

additional food (PMT) provided to improve nutritional status and minimize measles infection. 
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Introduction 

Measles is a contagious re-emerging disease that attacks the systemic system and respiratory 

tract, which is fatal (1,2). Measles is caused by infection with the Morbillivirus virus (family 

Paramyxoviridae) (2,3). The mortality rate of measles in developing countries is 5%, and it is the cause 

of death in children accompanied by complications (2,3). Complications of measles include diarrhea, 

respiratory tract disorders, malnutrition, otitis media, blindness, encephalitis, oral mucosal ulcers, 

enteritis, and cervical lymphadenitis (2,4,5). Groups at risk for measles infection and suffering 

complications are ages 5-20 years and individuals with specific conditions such as malnutrition, vitamin 

A deficiency, people with HIV, and pregnant women (2,6,7). 

Measles transmission occurs through droplets or aerosol particles through the air (airborne 

disease) (7). Droplets that come out of the respiratory tract contain infectious viruses. If inhaled, it will 

cause primary respiratory tract infection (7,8). The measles transmission occurs 4 days before and after 

the prodromal stage (7). Meanwhile, the measles incubation period lasts 7-18 days, with an average 
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incubation period of 10 days (3). The symptoms that arise are fever (≥38℃), rash, and accompanied by 

one or more additional symptoms such as cough, runny nose, and red eyes (3). The typical symptom is 

Koplik's Spot or a grayish-white patch at the base of the inner cheek (3,5). 

The incidence of measles is influenced by several factors, such as age, gender, maternal 

education, maternal knowledge, maternal attitude, maternal actions, maternal measles history, 

economic status, environment, residential density, household contacts, immunization status, and 

nutritional status (9,10). Measles cases often occur in the pre-school age group (3-6 years) and school 

age (7-12 years). However, measles infection in toddlers can be more severe because the immune 

system has not been fully formed (11). Meanwhile, in the age group ≥20 years, measles infection will 

be more severe due to immunodeficiency, poor nutritional status, vitamin A deficiency, and so on 

(2,11). 

Efforts to prevent the spread of measles by providing immunization. Vaccination aims to increase 

immunity and form antibodies (12). To obtain optimal immunity to measles, measles immunization is 

carried out 3 times at 9 months, 18 months, and children in grade 1 of elementary school (12). Indonesia 

is a country that is recorded as a country with a high number of children who have not received 

immunization (13). In Indonesia, measles-rubella immunization coverage (MCV1) is ≥ 95%. However, 

measles-rubella immunization coverage (MCV2) has not met the target (<95%). The failure to achieve 

the target for measles-rubella immunization coverage (MCV 1 and 2) has caused Indonesia to 

experience frequent measles outbreaks because many individuals only receive one dose of the measles 

vaccine. So, vaccine efficacy is only 85% and cannot form immunity (9). 

Nutrition is an essential element in all growth and development processes in the human life cycle. 

An individual's nutritional status affects the pattern of infectious diseases (14). Individuals who have 

received complete measles vaccination are at risk of being infected with measles if they have poor 

nutritional status (10). Malnutrition by inhibiting antibody formation after vaccination (11). Children 

with poor nutritional status (malnutrition) are more susceptible to disease. Inadequate nutrition affects 

the function of the immune response, thereby reducing the body's resistance, worsening the condition 

of the disease, and causing death (15). 

Until now, measles cases in Indonesia are still often found. In 2023, there were 39,360 suspected 

cases of measles and 10,308 confirmed positive cases of measles (13). In 2023, Central Java Province 

contributed 3,517 suspected measles cases and 1,072 confirmed positive measles cases (16). Measles 

cases found in 2024 were 5,119 suspected cases, and 326 confirmed positive measles cases (17). Based 

on data from the Boyolali Regency Health Office, measles cases have fluctuated over the past 4 years. 

In 2020, 17 suspected cases were found (IR 1.6 per 100,000 population); in 2021, 18 suspected cases 

were found (IR 1.7 per 100,000 population); in 2022, 123 suspected cases were found (IR 11.4 per 

100,000 population), and in 2023, 93 suspected cases were found (IR 8.5 per 100,000 population)(18). 

On January 6, 2025, the Selo Health Center Surveillance officers reported to the Health 

Surveillance and Immunization Section, Boyolali District Health Office, which found seven measles 

cases, and laboratory tests were carried out (IgM Serology). Based on the results of the laboratory tests, 

it was stated that there was one confirmed case and six suspected cases. This study aims to determine 

the factors of immunization and nutritional status in the measles outbreak at Jrakah Village. 
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Methods 

This study used an analytical observational study design with an unmatched case-control 

approach of 1:6. The study population was a group of children (6-12 years) and adolescents (13-17 

years) who live in Jrakah Village. Sample determination was done using a random sampling technique 

with an active case-finding approach to the at-risk population. Case criteria are individuals who 

experience symptoms such as fever (>38℃) and rash accompanied by one or more additional 

symptoms. Control criteria are individuals who do not experience symptoms and have close contact 

with cases. This study's independent variables are basic immunization and nutritional status. 

Meanwhile, the dependent variable is the measles outbreak at Jrakah Village. Data collection was 

carried out using a questionnaire. Data analysis was carried out using the Chi-Square test. This study 

has obtained ethical approval from the Faculty of Public Health, Diponegoro University (87/EA/KEPK-

FKM/2025). 

 

 

Results 

1. Univariate Analysis 

Table 1. Characteristic Based on People 

Category Sum(N) % 

Gender   

Male 35 71.4 

Female 14 28.6 

Total 49 100.0 

Age   

Children (6 –12 Years) 47 95.9 

Teenager (13 – 18 Years) 2 4.1 

Total 49 100.0 

Basic Immunization Status   

Complete 26 53.1 

Uncomplete 23 46.9 

Total 49 100.0 

BIAS Immunization Status   

Yes 45 91.8 

No 4 8.2 

Total 49 100.0 

Nutritional Status   

Malnutrition 9 18.4 

Normal  40 81.6 

Total 49 100.0 

 

Based on table 1 shows that most respondents are male (71.4%) compared to female (28.6%). 

Most respondents are in the child age group (6-12 years) (95.9%) rather than adolescents. 

Respondents' immunization status is divided into two, namely basic immunization status and BIAS 

immunization status. Almost half of respondents have an incomplete basic immunization status 

(46.9%). Four respondents didn't receive BIAS immunization (8.2%), and nine had malnutrition 

(18.4%). 
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2. Bivariate Analysis 

Table 2. Bivariate Analysis Correlation Basic Immunization Status and Nutritional Status 

Variable 

Measles 
p-

Value 
OR 95%CI Yes No 

N % N % 

Basic Immunization Status        

Complete 1 14.3 17 40.5 
0.041* 8.824 0.973 – 80.019 

Uncomplete 6 85.7 25 59.5 

BIAS Immunization Status        

Yes 4 57.1 41 97.6 
0.007* 30.750 

2.562 – 

369.092 No 3 42.9 1 2.4 

Nutritional Status        

Malnutrition 4 57.1 5 11.9 
0.016* 9.867 1.690 – 57.600 

Normal 3 42.9 37 88.1 

 

Based on the table 2, it shows that: 

1. Basic immunization status is related to the measles outbreak in Jrakah Village (p-value = 0.041 

< 0.05). However, basic immunization status is not statistically significant as a risk factor for 

measles outbreaks. Basic immunization status has an OR value of 8.824, meaning that 

respondents with incomplete basic immunization status are at risk of 8.8 times being infected 

with measles. 

2. BIAS immunization status is related to the measles outbreak in Jrakah Village (p-value = 0.007 

< 0.05). BIAS immunization status has an OR value of 30.7, meaning respondents who do not 

receive BIAS immunization are at risk of 30.7 times being infected with measles. Based on 

POR (95%CI), BIAS immunization status can be stated as a risk factor for the measles outbreak 

in Jrakah Village. 

3. Nutritional status has a significant relationship with the occurrence of measles outbreak in 

Jrakah Village (p-value = 0.016 <0.05). Nutritional status has an OR value of 9, which means 

that malnourished respondents are 9 times more at risk of being infected with measles. Based 

on the POR (95%CI), nutritional status can be stated as a risk factor in the measles outbreak at 

Jrakah Village.  

This study's small sample size affects the accuracy of the results depicted in the wide confidence 

interval (95%CI). 

 

 

Discussions 

Based on the Regulation of the Minister of Health No. 12 of 2017, immunization aims to increase 

individual immunity, replacing maternal immunity, which begins to decrease at the age of 6 months 

after birth (2,12,19). Immunization is carried out to minimize the severity of infection and cause 

complications. In addition, immunization is carried out to form community immunity (herd immunity) 

(20). The measles vaccine aims to help reduce the number of illnesses, disabilities, and deaths caused 

by PD3I diseases (20). 

Measles is one of the diseases that can be prevented by Immunization (PD3I). The administration 

of the measles vaccine aims to form an active immune system in children. To obtain optimal protection 

and immunity, children need to be immunized according to the dose (21). Measles immunization is 

given 3 times to children aged 9 months, 18 months, and grade 1 of elementary school (12). To prevent 

outbreaks and eliminate measles, the World Health Organization (WHO) targets 95% of children to 
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receive two doses of measles vaccination (7). High vaccine coverage will help provide individual and 

group protection and can stop the transmission of measles (21). 

The statistical analysis results show that basic immunization status (p-value = 0.041) and BIAS 

immunization status (p-value = 0.007) are related to the measles outbreak at Jrakah Village. However, 

basic immunization status is not statistically significant to be stated as a risk factor for the measles 

outbreak. Basic immunization status (OR = 8.8) and BIAS immunization status (OR = 30.7) have large 

odds ratio values. So, individuals who do not receive the measles vaccine in basic immunization and 

BIAS immunization have a greater chance of being infected with measles. 

The target for measles vaccination coverage in Indonesia is 95% at the national level and 80% at 

the district/city level (2). The coverage of basic immunization in infants in Central Java Province for 

the past 5 years has fluctuated (20). For the past 3 years, the coverage of measles-rubella immunization 

in Boyolali Regency has exceeded the target (> 85%). However, the coverage of advanced measles-

rubella immunization has not yet reached the target (<85%). Basic immunization coverage in 2019-

2024 in Jrakah Village has reached >95%, with an average coverage of 101.6%. However, they didn't 

record basic immunization coverage in the year the cases were born properly at the Selo Health Center. 

Meanwhile, the coverage of advanced immunization (BIAS) from 2019-2024 has reached ≥80%, 

showing that almost all students have received advanced measles-rubella immunization. 

Measles immunization coverage can affect vaccine efficacy in children. Children who receive 

two doses of measles vaccine can increase vaccine efficacy by 92-95% and form lifelong immunity 

(3,7). The administration of the second and subsequent doses of the measles vaccine (booster) aims to 

increase protective antibody levels and extend protection in children (2,4). The level of vaccine 

effectiveness in individuals is influenced by several other factors, such as age, vaccine used, nutritional 

status, and so on (22). 

Previous studies have stated that individuals who do not receive measles vaccine are at higher 

risk of measles infection. This is caused by the absence of the formation of the immune system and 

measles antibodies (5,19,23). In addition, individuals who do not receive measles-rubella immunization 

are at risk of experiencing severe measles infection and complications (5,11). Individuals who have 

received measles immunization are also at risk of measles infection. However, the measles infection is 

not too severe (19). 

The severity of measles infection is not only determined by immunization status. An individual's 

nutritional status affects health and can worsen infection (24,25). Determination of individual 

nutritional status is carried out using two different methods. In the child age group, determining 

nutritional status is based on Permenkes No. 2 of 2020 concerning Child Anthropometric Standards and 

the AnthroCal calculator (12). The statistical analysis results show that nutritional status in children is 

significantly related to the incidence of measles (p-value = 0.017 and OR = 9.867). Thus, individuals 

with poor nutritional status or malnutrition are at risk of suffering from measles infection. 

Malnutrition can damage the body's defense system, making it more susceptible to infectious 

diseases like measles (24). If a child has received complete measles vaccination but has poor nutritional 

status, it will inhibit the formation of antibodies by the vaccine (11). Malnutrition inhibits virus 

eradication, which results in late diagnosis (26). Therefore, individuals with poor nutritional status are 

more susceptible to suffering from infectious diseases compared to children with good nutritional status 

and excess nutrition (11). Individuals with poor nutritional status have a greater chance of suffering 

from severe measles infections, complications due to measles, and even death (4,5,26). 
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Conclusions 

The incidence of measles in Jrakah Village was mostly found in males aged 6-12 years. The 

BIAS immunization factor and nutritional status have a significant relationship and are risk factors for 

measles. Meanwhile, the basic immunization factor is related to the incidence of measles. However, it 

is not statistically significant to be stated as a risk factor for measles. It is recommended that the 

coverage of measles immunization, both in basic and advanced immunization, be increased to increase 

individual immunity and form immune immunity. In addition, it is necessary to provide additional food 

(PMT) to toddlers and children at risk of malnutrition. 
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