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 Indonesia is a country with high-risk polio transmission. Administering 

inactivated polio vaccination (IPV) after drops-polio or oral polio 

vaccination (OPV) was a strategy stopping polio transmission because its 

ability to ward off poliovirus which was very dangerous. The IPV coverage 

was very low and have never reached the target since it was launched in 

2016. The study purpose was analyzing determinants factors of IPV 

adherence. A cross-sectional survey conducted in 31 districts in Central Java 

Province. Sample was 685 children aged 11-23 months and selected using 

purposive and accidental sampling method. Collecting data by interview 

using structured questionnaire and observation with maternal and child 

health (MCH) Handbook to identify immunization status. The collected data 

was analyzed univariate, bivariate, and multivariate. As many as 74.3% of 

children received IPV. Partially, variables of delivery history, immunization 

status, knowledge, attitudes, sources of information, and service satisfaction 

were related to IPV adherence. Simultaneously, immunization status, 

attitudes, and sources of information influenced IPV adherence with an 

overall effect 35.2%. Immunization status as the dominant influencing 

factor. Efforts were needed reducing resistance to IPV through psychological 

approach that was motivating and personal, also using of social media as a 

medium for positive information and communication, in addition to improve 

immunization service system. 
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1. INTRODUCTION 

Poliomyelitis is an emerging infectious disease which is very dangerous for children. Poliovirus 

belongs to the human enterovirus group that attacks the nerves of children, especially children under five 

years old by damaging motoric neurons in the cornu anterior of the spinal cord [1]. Polio viruses that enter 

the body can reach the central nervous system (CNS), especially the spinal cord, then destroy motor neurons 

and cause acute paralytic poliomyelitis or acute flaccid paralysis (AFP) [2]–[4]. The poliovirus replicates in 

the intestine and was excreted by the feces into the environment. Poliomyelitis is highly contagious and 

associated with poor sanitation conditions and a lack of clean drinking water, especially among the poor [5]. 

https://creativecommons.org/licenses/by-sa/4.0/
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The spread of poliovirus is very fast because it has an average incubation period of 10 days (with a 

range of 5-25 days) for appearing specific symptoms [3]. Some of the early symptoms that occur in polio 

infection are fever, fatigue, stiff neck, headache, vomiting, and pain in the limbs [1]. It has been proved that 

the most effective and efficient efforts preventing poliovirus through immunization [1], [4]. The purpose of 

polio immunization was preventing disease and transmission of poliomyelitis virus which attacks the nerves 

and poses a risk of permanent disability or paralysis [6]. There are two types of polio vaccination were 

known, namely OPV and IPV. The OPV comes from an attenuated polio virus and was generally given as 

drops in the mouth, while the IPV was from an inactivated polio virus and was given in injection form [7], 

[8]. The IPV aims protecting the body from paralytic poliomyelitis which is caused by type-2 polio virus and 

is the most severe symptom of polio disease because it has very large impact on causing permanent disability 

or death. Administration of IPV can reduce the risk of reintroduction of type 2 poliovirus by providing some 

level of seroprotection, facilitating termination of transmission in an outbreak event, and accelerating 

eradication through increased immunity to types 1 and 3 poliovirus [4], [8]. 

Several studies have shown that administration of IPV after OPV could increasing the immunity of 

the intestinal mucosa [2], [4], [9], played a key role in stopping the transmission of polio virus [8], 

strengthening the immune system of children's bodies fight viruses when an infection occurs and offer 

lifelong protection [5], [10], as well as its high sensitivity child immunity from type-2 poliovirus attack was 

only obtained through IPV [1]. Many studies have proven that IPV can reduce the duration and rate of viral 

shedding in immunized individuals compared to unimmunized individuals, and has proven successful in 

eliminating the transmission of poliomyelitis in Northern European countries (the Netherlands, Sweden, 

Iceland, and Finland) [3]. In addition, administration of a single dose of IPV along with administration of 

OPV at the 4th visit was immunogenic and well tolerated [11]. In 2022, there were 16 countries that reported 

the incidence of polio with type-2 poliovirus including Indonesia, although in 2014 Indonesia managed to 

receive a polio-free certificate from WHO among the 11 countries in SEARO (South East Asia Regional 

Office) [12], [13]. 

Even though this case was the first polio case to be found since 2014, the cases related to paralysis 

were quite common in various areas of Indonesia. Through a national and provincial level polio transmission 

risk assessment conducted by WHO in 2018, Indonesia was a country with high risk criteria, where out of 34 

provinces, as many as 23 provinces (76.5%) were at high risk level, nine provinces (23.5%) in moderate risk 

level, and only two provinces (5.9%) were at low risk level, namely Yogyakarta and Bali province [12]. Just 

like other the low and middle income countries (LMIC), Indonesia also has limited systems, resources, access 

and infrastructure needed to prevent the spread of infectious diseases and potential outbreaks [13]. 

By Minister of Health Regulation Number 12 of 2017 concerning Implementation of 

Immunizations, it was stated that in routine immunization program in Indonesia, the efforts preventing polio 

were carried out through giving four times of OPV to every baby of 1, 2, 3 and 4 months old, and giving once 

of IPV injection on four months old. The IPV was given with immunization of DPT/HB/Hib-3 together. The 

data of Health Ministry showed the coverage of IPV was much lower than the coverage of OPV. For IPV 

coverage, although it has shown an increase since it was first introduced in 2016, but nationally the coverage 

trend was still <80% [12]. The IPV coverage in 2017 was 47%, increasing to 66.1% (2018) and 68.4% 

(2019). The IPV coverage in 2020 were still lack <60% in 30 provinces, 60%-79% in 3 provinces and only 1 

province (Yogyakarta Province) with a coverage rate of ≥95%. Even though data of IPV coverage for 2022 

has increased, it was not optimal. There were five provinces with coverage <60%, 13 provinces with 

coverage 60%-79%, 12 provinces with 80%-94% coverage and only four provinces with ≥95% coverage. 

The data from Ministry of Health also showed that the average national coverage of IPV was 37.7%. A low 

coverage rate indicates a high risk of the disease that could be prevented by immunization) and/or an 

outbreak of an infectious disease that endangers health status, especially in children, including polio 

outbreaks. 

The Central Java Province was one of the provinces in Indonesia which was also facing problems 

with polio immunization coverage, both for OPV and IPV. The data of Central Java Health Profile showed a 

tendency decreasing for complete basic immunization coverage (CBI), from 98.5% in 2019 to 94.3% (2020) 

and 86.7% (2021). This figure has not reached the target of strategic plan of Central Java Health Office of 

94.6%. The coverage of Polio-4 (OPV) also tends to continue to decline from 99.1% (2019) to 95.4% (2020) 

and decreases further to 73.9% (2021) with the lowest achievement being Pati District (23.6%), followed by 

Kendal District (29%) and Pekalongan District (50.2%). For IPV coverage, it was still much lower because it 

was only 62.8% (in 2021). Even though the coverage of Polio-4 (OPV) and IPV has increased in 2022, the 

increase was due to the National Childhood Immunization Month (BIAN) program which incidentally was a 

scaling up program to “catch up” low immunization coverage. This result is also in line with the results of 

demographic and health survey in 2017 which showed only 35.83% of Indonesian children aged 0–18 

months received the complete polio vaccination [14]. 
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The cases of sudden paralysis or AFP were caused by the poliovirus and were one of the symptoms 

of polio that could occur due to not getting a complete vaccination. The findings of cases of paralysis in 

Central Java province were relatively distributed in all districts/areas with a total of 113 cases (in 2020), the 

most being 10 cases in Brebes district, followed by Banyumas and Pati districts (8 cases). The number of 

cases increased significantly in 2021 with 196 cases more spreadly with the highest number of cases in 

Banyumas district (20 cases), followed by Demak district (19 cases), Cilacap district (18 cases), Rembang 

district (13 cases) and Brebes district (12 cases). Although AFP surveillance, which was a sensitivity 

indicator to detecting wild polio virus has been carried out routinely by the primary health center (PHC) and 

the district health office (DHO), the large number of AFP cases indicate a lack of community compliance 

with polio vaccination as an effective preventive measure. 

 

 

2. METHOD 

This study is analytic research with a quantitative method and cross-sectional approach. The study 

aim was to analyze IPV adherence of children under two years old (12-23 months) and its determinants, 

which is one of the mandatory immunizations for children to achieve CBI. This study was conducted in 31 

districts in Central Java Province. The district locus was selected based on locus of implementing Thematic 

KKN (field work) of Immunization Universitas Diponegoro in 2022. 

The dependent variable was IPV adherence, while the independent variables included: number of 

children, birth weight, history of childbirth, previous immunization status includes: Polio-OPV, 

DPT/HB/HiB, HB-0, BCG; knowledge, mother's attitude towards immunization, perceptions of adverse 

events, perceptions of multiple injections, perceptions of immunization barriers, sources of information about 

immunization, and satisfaction with immunization services was being receive. 

The research population was all children aged 12-23 months in Central Java Province with a 

selected sample of 685 children. Respondents were mothers or caregivers who live permanently with their 

children, and were willing to be respondents by signing an informed consent document. Primary data 

collected by interview using a questionnaire that had been tested for validity and reliability, and by 

observation to identify the children's immunization status using a MCH Handbook. The enumerators were 

students participating in Thematic KKN of Immunization who had received adequate explanations regarding 

the questionnaire and observation instruments, as well as the purposive and accidental sampling methods that 

had to be carried out when collecting field data. The purposive criteria used to determine the research area 

were based on the PHC with the lowest coverage of CBI from each district, and from each PHC was took one 

village with lowest immunization coverage. From each village, an average of 23 children were collected. 

All collected data were analyzed univariate, bivariate and multivariate after going through of 

editing, cleaning, and tabulating stages. Analysis of univariate analysis with frequency distribution, analysis 

of bivariate with Chi-square test because the data was dichotomous. Multivariate analysis with multiple 

logistic regression test. This study has also met the ethical requirements through Ethical Review Certificate 

Number: 361/EA/KEPK-FKM/2022 by Commision of Health Research Ethics, Public Health Faculty, 

Universitas Diponegoro. 

 

 

3. RESULTS AND DISCUSSION 

Based on the characteristics, it was known that the mean age of respondents was 30.8 years old  

(SD 5.9 years old) with the youngest age being 18 and the oldest being 56 years old. The largest proportion 

had high school level education (46%), followed by junior high school (23.9%), although around 13% of 

respondents had low education (≤Elementary School). As many as 69.6% were housewives. The average 

monthly of family income was US$ 155.97 (SD US$ 87.75). While the children's characteristics as follows: 

52% were female and 48% were male, with mean age of 17.02 months (SD 3.4). The youngest was 11 

months and the oldest was 23 months. Based on child birth weight criteria, minimum birth weight of 1,800 

grams and maximum of 4,000 grams with an average of 3,000 grams (SD 391.2). This figure showed that 

most children have birth weight according to minimum standard (≥2,500 grams). 

The proportion of mothers who comply with giving IPV to their children was 74.3%. Based on 

mother’s characteristics, most of them had 1-2 children (77.2%). As many as 91.7% of their last-born 

children had birth weights standards (≥2,500 grams) and were born normally (73.6%). Based on 

immunization status, it was found that 85.1% had complete polio OPV for four times, complete DPT/HB/HiB 

status for three times of 87.9%, HB-0 of 89.8% and BCG of 94.4%. The results also showed that 68.5% 

mothers had good knowledge and good attitudes towards immunization (51.1%). Regarding the adverse 

events following immunization (AEFI) perceptions, 57.5% of mothers were still not good, even though their 

perception of multiple injection was good (52.3%). As many as 79.8% mothers have many sources of 
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information about immunization and the level of service satisfaction was high (60%). The study results also 

showed that proportion of mothers who perceived barriers to immunization was greater (63.5%) than those 

who did not have barriers. 

Among the group of respondents who did not comply with IPV, the largest proportion were those 

who had >3 children (29.5%), with baby birth weight <2,500 grams (33.3%), and cesarean delivery (28.2%) 

as shown in Table 1. In those group, the proportion of children with incomplete immunization status for all 

antigen types was also higher than those with complete immunization, including polio (OPV) at 75.5%, 

DPT/HB/HiB (81.9%), HB0 (62.9%) and BCG (92.1%). The proportion of those with less knowledge was 

also greater (34.7%) than those with good knowledge (21.5%). The same condition was also seen in the 

variables of less attitude (31.6%), perception of AEFI (26.6%), perception of multiple injections (29.1%), 

few sources of information (36.2%), perception of many barriers (26.9%) and low level of satisfaction 

(30.3%). Table 1 also showed that there were 9 independent variables (from 14 variables) that statistically 

proved a relationship with IPV adherence partially (p-value<0.05) such as: labor history, polio (OPV), 

DPT/HB/HiB, HB-0, BCG, knowledge, attitudes toward immunization, sources of information, and 

satisfaction of immunization services. 

 

 

Table 1. The analysis on IPV adherence for children in Central Java Province 

Variables 

Adherence of IPV immunization 

Total n (%) Sig. Not adherence 
n (%) 

Adherence 
n (%) 

Number of children 1. Have 1-2 children 

2. Have ≥3 children 

130 (24.6%) 

46 (29.5%) 

399 (75.4%) 

110 (70.5%) 

529 (77.2%) 

156 (22.8%) 
0.259 

Birth weights of baby 1. Birth weight <2,500 gr 

2. Birth weight ≥2,500 gr 

19 (33.3%) 

157 (25.0%) 

38 (66.7%) 

471 (75.0%) 

57 (8.3%) 

628 (91.7%) 
0.222 

Childbirth history 1. Normal delivery 
2. Surgical delivery 

125 (24.8%) 
51 (28.2%) 

379 (75.2%) 
130 (71.8%) 

504 (73.6%) 
181 (26.4%) 

0.000* 

Polio (OPV) 

immunization status 

1. Incomplete 

2. Complete 

77 (75.5%) 

99 (17.0%) 

25 (24.5%) 

484 (83.0%) 

102 (14.9%) 

583 (85.1%) 
0.000* 

DPT/HB/HiB 

immunization status 

1. Incomplete 

2. Complete 

68 (810.9%) 

108 (17.9%) 

15 (18.1%) 

494 (82.1%) 

83 (12.1%) 

602 (87.9%) 
0.000* 

Immunization of HB-0 1. No 

2. Yes 

44 (62.9%) 

132 (21.5%) 

26 (37.1%) 

483 (78.5%) 

70 (10.2%) 

615 (89.8%) 
0.000* 

Immunization of BCG 1. No 

2. Yes 

35 (92.1%) 

141 (21.8%) 

3 (7.9%) 

506 (78.2%) 

38 (5.5%) 

647 (94.5%) 
0.000* 

Knowledge 

 

1. Less 

2. Good 

75 (34.7%) 

101 (21.5%) 

141 (65.3%) 

368 (78.5%) 

216 (31.5%) 

469 (68.5%) 
0.000* 

Attitude toward 
immunization 

1. Less 
2. Good 

106 (31.6%) 
70 (20.0%) 

229 (68.4%) 
280 (80.0%) 

335 (48.9%) 
350 (51.1%) 

0.001* 

Perception of AEFI 1. Less 

2. Good 

105 (26.6%) 

71 (24.4%) 

289 (73.4%) 

220 (75.6%) 

394 (57.5%) 

291 (42.5%) 
0.563 

Perception of multiple 

injection 

1. Less 

2. Good 

95 (29.1%) 

81 (22.6%) 

232 (70.9%) 

277 (77.4%) 

327 (47.7%) 

358 (52.3%) 
0.066 

Sources of information 1. Few 
2. Lot 

50 (36.2%) 
126 (23.0%) 

88 (63.8%) 
421 (77.0%) 

138 (20.1%) 
547 (79.9%) 

0.002* 

Perception of barriers 1. Many barriers 

2. No barriers 

117 (26.9%) 

59 (23.6%) 

318 (73.1%) 

191 (76.4%) 

435 (63.5%) 

250 (36.5%) 
0.390 

Satisfaction of 

immunization services 

1. Low 

2. High 

83 (30.3%) 

93 (22.6%) 

191 (69.7%) 

318 (77.4%) 

274 (40.0%) 

411 (60.0%) 
0.031* 

*Significant with p value<0.05 

 

 

Table 2 showed the results of multivariate analysis, where final modeling has proven that the 

previous immunization status, both Polio-OPV, DPT/HB/HB and HB-0, attitudes towards immunization and 

sources of information affect the adherence of IPV simultaneously with p-value<0.05. The variable of 

DPT/HB/HIB status has the largest effect with value of Expβ 6.736, followed by Polio-OPV status with an 

Expβ value of 4.831 and HB-0 (Expβ 2.246). The effect of all variables on IPV adherence was 35.2%. The 

study results proved that adherence on IPV for children was mainly influenced by previous immunization 

status, followed by the attitude of parents and the availability of adequate information. The results of this 

study proved that 25.7% children did not receive IPV. The low coverage of immunization, include IPV was 

caused by many factors, both internal and external factors. Low support from family and environmental 

indicate barriers related to mothers’ perceptions and attitudes towards immunization. Many studies have 

proven that there was a relationship between maternal knowledge and perception and the completeness of 

childhood immunization [15]–[17]. 
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Table 2. The result of multivariate analysis 

Variables β SE df Sig. Exp.β 
95% CI for Exp.β 

Lower Upper 

Polio (OPV) immunization status 1.575 0.317 1 0.000* 4.831 2.594 8.996 

DPT/HB/HiB immunization status 1.908 0.376 1 0.000* 6.736 3.225 14.070 

Immunization of HB-0 0.809 0.338 1 0.017* 2.246 1.158 4.357 
Attitude toward immunization 0.602 0.215 1 0.005* 1.826 1.197 2.785 

Sources of information 0.556 0.244 1 0.022* 1.744 1.082 2.811 

Constant -3.274 0.459 1 0.000 0.038 - - 

*Significant with p-value<0.05; Value of Nagelkerke R Square (R2)=0.352 
 

 

Completeness immunization was a protective factor for stunting in children under five (<5 years 

old), apart from low birth weight (LBW), number of children more than (<3) and parenting style. The 

prevalence of stunting in children with complete immunization is lower (32.5%) compared to children with 

incomplete immunization, 41.1%, with the risk being seven times greater [18]. Study in Timor Leste also 

showed that the risk of stunting was related to the immunization completeness and a history of infectious 

diseases in children [19]. It must be admitted the support from the environment and local stakeholders 

(including village level stakeholders) in immunization has not been optimal [20], including substantial 

multisector involvement, such as social institutions and community empowerment [13]. Despite having a 

positive perception of immunization, most consider the success of immunization to be entirely the PHC 

responsibility, health providers, health workers and cadres [21]–[24]. 

The study also proved that variables of delivery history, previous immunization status, knowledge, 

attitudes, sources of information and service satisfaction were positively associated with IPV adherence. 

Associated with history of delivery, the babies were born by normal parturition tend to be more obedient than 

those born by caesarean section. Children born through normal labor (vaginal parturition) were clinically 

considered to meet the health requirements for normally birth, including the mothers’ health status. Although 

normal birth was physically tiring, the baby had smaller risk of experiencing health problems, such as the 

problems of respiratory, allergies, asthma, and lactose intolerance. The babies who were healthy and rarely 

get sick were more likely to get complete routine immunization because they were not hindered by their 

physical condition which was vulnerable and easily sick. The babies who were sick should not be immunized 

and must wait until they were healthy again. Premature babies and low birth weight were significantly 

associated with incomplete immunization [25]. 

Adherence in previous immunizations also has greater chance of remaining compliant in providing 

IPV for their children. Similarly, positive maternal knowledge and attitudes showed a higher level of 

compliance. If mothers have more information sources about immunization, the greater chance to comply. 

Generally, the information sources of immunization were obtained by mothers from the PHC, health workers 

(doctors, midwives, nurses) and health cadres [21], [26]. Many studies proved that children with parents who 

did not have access to adequate information media experience more missed opportunity of immunization 

compared to parents who have access [21], [22], including access to social media [22], [27]. 

Clear and correct information about vaccines, immunizations, their benefits, and side effects should 

be provided from the beginning, especially when women being pregnant (prenatal period) so that they were 

better prepared to provide immunizations when their children were born. Handling post-immunization side 

effects provided by health workers could reduce parents' concerns. Although post immunization reactions 

that appear were temporary, the mechanism for recording and reporting all reactions that arise must be 

carried out by health workers so that they must be monitored through the surveillance system. AEFI 

surveillance was very helpful for immunization programs, especially to strengthen public confidence in the 

importance of immunization as the most effective disease prevention effort. A comprehensive explanation of 

AEFIs can help parents understand the benefits of vaccines and reduce hesitancy and refusal. The causes of 

vaccine hesitancy are multifactorial, complex, and require multiple approaches at the individual, provider, 

health system, and national levels [28]–[30]. 

The first experience of seeing a child immunized and the risk of side effects that occur could lead to 

different attitudes and perceptions in each mother or parent. They were reluctant (though not averse) to 

immunization because they see their child crying in pain, fussing and fever after immunization which causes 

anxiety and hassle for the family. Decision-making related to immunization was a complex process because it 

was related to many factors [24]. According to Bullo et al. fear of needles is often associated with anxiety 

and fear of vaccination [31]. It should be recognized that vaccination is one of the most feared health services 

because it causes pain in babies and children and this condition also results in reduced compliance with the 

vaccination schedule [32], [33]. Fear of pain and anxiety about vaccination were important reasons why 

parents tend to be reluctant to vaccinate their children completely and on time [33]–[35]. Common parental 

concerns were mainly about the pain experienced by the children, potential side effects and uncertainty about 
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vaccine effectiveness [32], [35], [36]. It is the responsibility of healthcare providers to take steps reducing the 

pain caused by vaccination, thereby increasing adherence to the vaccination schedule [31], [32]. Resistance 

to vaccines was also caused by low levels of trust, which leads to hesitation, delay and even refusal [37]. 

Parents' knowledge, attitude and practices about immunization were major contributors to 

vaccination decisions for their children. The existence of many barriers to immunization, including 

misinformation about vaccines, vaccine side effects, vaccine-preventable diseases, and disease progression 

after vaccine administration will affect every decision made. A study in Uganda showed that health workers, 

health cadres, distance to immunization post and parent/caregiver's education were positively related to IPV 

vaccination compliance. The role of health workers and cadres is very important in fostering positive 

perceptions regarding vaccination [38]. Local studies conducted have shown that knowledge factors and 

health workers’ role were related to utilization of IPV immunization in Jambi [39]. Knowledge, family 

support, availability of facilities and health workers was influencing utilization of IPV immunization in 

Palembang city [40]. It has been proven that parental knowledge about immunization and vaccines is strongly 

related to the willingness to vaccinate their children in Pakistan, especially about important vaccines such as 

pentavalent, pneumococcal (PCV) and inactivated polio or IPV [41]. Parental knowledge, attitude, and 

behavior (KAB) influence to immunization decisions for their children. 

Health workers are also a trusted source of information about immunization [24]. Improving parents' 

health literacy through effective communication is a strategy to strengthen knowledge, attitudes, and positive 

perceptions about immunization. However, proper, and sophisticated communication methods must be 

considered so as not to get caught on the other side. Aharon's study showed that parents with high literacy 

levels, communicative, and critical thinkings were more at risk of not vaccinating their children because they 

did not always easily trust the information they receive. Conditions like this must be avoided [27]. Lack of 

maternal knowledge was the characteristic that have the greatest risk for non-adherence to complete basic 

immunization in children. Parental education and socioeconomic background of family have a significant 

influence on immunization decision making and immunization adherence [24]. 

The results of this study indicate a relationship between information sources and IPV adherence. 

Elran et al. [42] in their study showed that a high level of immunization adherence was greatly influenced by 

the source of information, especially from parties who were pro-vaccination, and nurses or health workers 

were the most influential sources of information about immunization [42]. The more sources of information 

that mothers have about immunization, the greater chance of adherence, especially information from pro-

vaccination groups. Information could be obtained from many parties, both verbally and nonverbally, with 

very diverse media, including social media. It must be acknowledged that advances in communication 

technology have implications for the ease of obtaining information, both positive and negative information 

about immunization which generally comes from anti-vaccine groups. 

Currently, people were increasingly using the internet and social media to communicate, learn, and 

make decisions about vaccination. Many studies showed that vaccine refusal or delay was more common in 

parents who report the internet as their main source of information about vaccines [29]. The ability to filter 

the correct information was a key factor. Humans were information processors who often become biased due 

to the influence of their cognitive psychological factors. Therefore, negative attitudes towards immunization 

could not be explained by relying on empirical evidence alone. Vaccination adherence could be improved 

both by building common beliefs and understandings about treatment that were not only evidence-based, but 

could using communication features and narratives that were usually related to expected natural conditions, 

such as the statement that vaccination will "strengthen a child's natural resistance to disease” [43]. 

The results of multivariate analysis showed that previous immunization status (HB-0, Polio/OPV, 

DPT/HB/HiB), attitude and information sources jointly influenced IPV compliance in children. This was 

being assumed that if the mother had a good experience during previous immunization, got the right 

information related to immunization and have a positive attitude about immunization, so the chances of 

giving IPV to her child would be even greater. When the child did not experience serious 

obstacles/constraints after immunization, parents would to immunize their children voluntarily because they 

fully understood that the completeness and timeliness of immunization was a necessity so that children were 

completely free from the risk of contracting dangerous diseases [15], [36], [44]. 

Using a psychological approach as a strategy to solve problems and barriers in immunization was a 

logical solution, because the results of this study showed that the barriers felt by parents so far were related to 

psychological dimensions, such as anxiety about fussy and sick children, perceptions of self-hassle, 

inconsistent communication, chaotic schedule, and laziness with queues and long waiting times. This 

situation results in low utilization and adherence of immunizations [45], including IPV. Delays, untimeliness 

and missed opportunities result in low immunization coverage, failure of herd immunity and risk of 

preventable-disease outbreaks. Brewer et al. stated that psychological approaches could provide three general 

propositions for intervention [46]. First, that thoughts and feelings could motivate immunization, focusing on 

increasing confidence and anticipating regret from contracting harmful diseases. Low belief in vaccine 
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effectiveness was strongly correlated with non-immunization behavior. Second, that social processes could 

motivate immunization, which was generally related to social norms and social interactions, especially 

through supported from family, community, and environment, including service providers and health 

workers. Third, that interventions could facilitate the utilize and adherence of immunization directly even if 

they did not change what parents think and feel, such as regulations, instructions, reminders and warnings, 

and efforts to reducing barriers through the provision of adequate logistics and infrastructure. These 

interventions also could shape behavior through specific incentives, sanctions, and requirements [46]. 

 

 

4. CONCLUSION 

A total of 74.3% of children had received IPV. Partially, the variables of delivery history, 

immunization status (Polio/OPV, DPT/HB/HiB, HB-0, BCG), knowledge, attitude, information sources, and 

satisfaction with immunization services were associated with IPV immunization adherence. Simultaneously, 

it was proven that immunization status (Polio/OPV, DPT/HB/HiB, HB-0), attitude and information sources 

influenced IPV adherence with an overall effect of 35.2%. Efforts were needed to reduce IPV resistance 

through increasing confidence in vaccine effectiveness, eliminating misinformation and miscommunication 

that occurs. Improving health literacy through appropriate methods and communication media was one of the 

strategies that can be implemented. 

Motivating and personalized psychological approaches to reduce anxiety and improve positive 

attitudes/perceptions need to be carried out routinely at health facilities and during home visits. The use of 

social media as a tool and source of positive information about immunization could be developed by paying 

attention to the clarity of the content narrative content and its ease of using various attractive features and 

applications. Health workers should also improve their communication and interaction skills to minimize 

misunderstanding of information and mistrust, and attend technical skills training in creating media and 

applications using the internet and social media networks. In addition, improvement to the immunization 

service system could be made by setting a clear and consistent schedule, setting up a queuing system and 

providing other supporting infrastructure. 

 

 

REFERENCES 
[1] A. Ciapponi et al., “Sequential inactivated (ipv) and live oral (opv) poliovirus vaccines for preventing poliomyelitis,” Cochrane 

Database of Systematic Reviews, vol. 2019, no. 12, p. 143, 2019, doi: 10.1002/14651858.CD011260.pub2. 

[2] J. A. Alfaro-Murillo, M. L. Ávila-Agüero, M. C. Fitzpatrick, C. J. Crystal, L. H. Falleiros-Arlant, and A. P. Galvani, “The case for 

replacing live oral polio vaccine with inactivated vaccine in the americas,” The Lancet, vol. 395, no. 10230, pp. 1163–1166, 2020, 
doi: 10.1016/S0140-6736(20)30213-0. 

[3] C. J. Mbani, M. P. Nekoua, D. Moukassa, and D. Hober, “The fight against poliovirus is not over,” Microorganisms, vol. 11, no. 

5, pp. 1–16, 2023, doi: 10.3390/microorganisms11051323. 
[4] C. F. Estivariz, S. D. Kovacs, and O. Mach, “Review of use of inactivated poliovirus vaccine in campaigns to control type 2 

circulating vaccine derived poliovirus (cvdpv) outbreaks,” Vaccine, vol. 41, pp. A113–A121, 2023, doi: 

10.1016/j.vaccine.2022.03.027. 
[5] A. Madhekar, “Polio endgame: how india beat the monster,” Resonance, vol. 25, no. 12, pp. 1753–1761, 2020, doi: 

10.1007/s12045-020-1095-7. 

[6] A. S. Bandyopadhyay and M. O’Ryan, “Safeguarding vaccine production and supply strategies for polio eradication endgame,” 
The Lancet Regional Health - Western Pacific, vol. 11, no. 100159, pp. 1–2, 2021, doi: 10.1016/j.lanwpc.2021.100159. 

[7] K. M. O’Reilly, C. Lamoureux, N. A. Molodecky, H. Lyons, N. C. Grassly, and G. Tallis, “An assessment of the geographical 

risks of wild and vaccine-derived poliomyelitis outbreaks in africa and asia,” BMC infectious diseases, vol. 17, no. 1, p. 367, 
2017, doi: 10.1186/s12879-017-2443-4. 

[8] A. J. Hendry et al., “Lower immunity to poliomyelitis viruses in australian young adults not eligible for inactivated polio 

vaccine,” Vaccine, vol. 38, no. 11, pp. 2572–2577, 2020, doi: 10.1016/j.vaccine.2020.01.080. 
[9] A. S. Bandyopadhyay et al., “Use of inactivated poliovirus vaccine for poliovirus outbreak response,” The Lancet Infectious 

Diseases, vol. 3099, no. 23, pp. 1–15, 2023, doi: 10.1016/S1473-3099(23)00505-4. 

[10] K. M. Thompson and D. A. Kalkowska, “Review of poliovirus modeling performed from 2000 to 2019 to support global polio 
eradication,” Expert Review of Vaccines, vol. 19, no. 7, pp. 661–686, 2020, doi: 10.1080/14760584.2020.1791093. 

[11] E. Fadlyana et al., “Immunogenicity and safety profile of a primary dose of bivalent oral polio vaccine given simultaneously with 

dtwp-hb-hib and inactivated poliovirus vaccine at the 4th visit in indonesian infants,” Vaccine, vol. 38, no. 8, pp. 1962–1967, 
2020, doi: 10.1016/j.vaccine.2020.01.007. 

[12] Kementerian Kesehatan RI, Polio is not over, (in Indonesia) Edisi 1. Jakarta: Kemenkes, 2020. [Online]. Available: 

https://www.who.int/docs/default-source/searo/indonesia/sit-rep/epi-vpd-bulletin-ed1.pdf?sfvrsn=ae70706f_2 
[13] U. Cintyamena, L. Azizatunnisa’, R. A. Ahmad, and Y. Mahendradhata, “Scaling up public health interventions: case study of the 

polio immunization program in indonesia,” BMC Public Health, vol. 21, no. 1, pp. 1–12, 2021, doi: 10.1186/s12889-021-10647-6. 

[14] D. Mediarti, R. Rosnani, T. Sukartini, H. Arifin, and Y. Kurniawati, “Coverage and factors associated with complete polio 
vaccination among indonesian children aged 0–18 months,” Children and Youth Services Review, vol. 118, no. August, p. 105399, 

2020, doi: 10.1016/j.childyouth.2020.105399. 

[15] M. C. Navin, J. A. Wasserman, M. Ahmad, and S. Bies, “Vaccine education, reasons for refusal, and vaccination behavior,” 
American Journal of Preventive Medicine, vol. 56, no. 3, pp. 359–367, 2019, doi: 10.1016/j.amepre.2018.10.024. 

[16] A. Sriatmi et al., “Complete basic immunization coverage among infants in temanggung regency,” Jurnal Aisyah: Jurnal Ilmu 



Int J Public Health Sci  ISSN: 2252-8806  

 

 Adherence of inactivated polio vaccine (IPV) immunization for children in … (Ayun Sriatmi) 

1459 

Kesehatan, vol. 6, no. 4, pp. 645–650, 2021, doi: 10.30604/jika.v6i4.815. 
[17] B. Elbert et al., “Mothers’ knowledge, attitude, and behavior regarding child immunization, and the association with child 

immunization status in medan city during the covid-19 pandemic,” IJID Regions, vol. 8, no. 5, pp. S22–S26, 2023, doi: 

10.1016/j.ijregi.2023.03.014. 
[18] D. Simbolon, D. Suryani, and E. Yorita, “Prediction model and scoring system in prevention and control of stunting problems in 

under five-year-olds in indonesia,” Jurnal Kesehatan Masyarakat, vol. 15, no. 2, pp. 160–170, 2019, doi: 

10.15294/kemas.v15i2.13415. 
[19] C. D. R. Pacheco, I. Picauly, and M. Sinaga, “Health, food consumption, social economy, and stunting incidency in timor leste,” 

Jurnal Kesehatan Masyarakat, vol. 13, no. 2, pp. 261–269, 2017, doi: 10.15294/kemas.v13i2.11248. 

[20] A. Sriatmi, S. P. Jati, and W. Kusumastuti, “Roles of village stakeholders on immunization program during pandemic outbreak in 
central java,” Al-Sihah: Public Health Science Journal, vol. 14, no. 1, pp. 49–64, 2022, doi: 10.24252/al. 

[21] F. Agushybana, B. M. Syamsulhuda, S. P. Jati, M. Martini, and A. Sriatmi, “Description of complete basic immunization 

coverage among infant,” International Journal of Public Health Science, vol. 8, no. 2, pp. 174–178, 2019, doi: 
10.11591/ijphs.v8i2.18888. 

[22] A. T. R. Syiroj, J. F. Pardosi, and A. E. Heywood, “Exploring parents’ reasons for incomplete childhood immunisation in 

indonesia,” Vaccine, vol. 37, no. 43, pp. 6486–6493, 2019, doi: 10.1016/j.vaccine.2019.08.081. 
[23] D. A. Salmon, M. Z. Dudley, J. M. Glanz, and S. B. Omer, “Vaccine hesitancy: causes, consequences, and a call to action,” 

American Journal of Preventive Medicine, vol. 49, no. 6, pp. S391–S398, 2015, doi: 10.1016/j.amepre.2015.06.009. 

[24] P. Balgovind and M. Mohammadnezhad, “Factors affecting childhood immunization: thematic analysis of parents and healthcare 
workers’ perceptions,” Human Vaccines and Immunotherapeutics, vol. 18, no. 6, pp. 1–15, 2022, doi: 

10.1080/21645515.2022.2137338. 

[25] M. Nestander, J. Dintaman, A. Susi, G. Gorman, and E. Hisle-Gorman, “Immunization completion in infants born at low birth 
weight,” Journal of the Pediatric Infectious Diseases Society, vol. 7, no. 3, pp. E58–E64, 2018, doi: 10.1093/jpids/pix079. 

[26] PAHO/WHO, “Multiple injections: acceptability and safety; global polio eradication initiative,” 2014. [Online]. Available: 

https://www.paho.org/hq/dmdocuments/2015/Polio-IPV-Acceptability-Safety-e.pdf 
[27] A. Amit Aharon, H. Nehama, S. Rishpon, and O. Baron-Epel, “Parents with high levels of communicative and critical health 

literacy are less likely to vaccinate their children,” Patient Education and Counseling, vol. 100, no. 4, pp. 768–775, 2017, doi: 

10.1016/j.pec.2016.11.016. 
[28] A. Soveri et al., “Trait reactance and trust in doctors as predictors of vaccination behavior, vaccine attitudes, and use of 

complementary and alternative medicine in parents of young children,” PLoS ONE, vol. 15, no. 7 July, pp. 1–16, 2020, doi: 

10.1371/journal.pone.0236527. 
[29] È. Dubé, J. K. Ward, P. Verger, and N. E. Macdonald, “Vaccine hesitancy, acceptance, and anti-vaccination : trends and future 

prospects for public health,” Annual Review of Public Health, vol. 42, pp. 175–191, 2020, doi: 10.1146/annurev-publhealth-

090419-102240. 
[30] M. E. Díaz Crescitelli et al., “A meta-synthesis study of the key elements involved in childhood vaccine hesitancy,” Public 

Health, vol. 180, pp. 38–45, 2020, doi: 10.1016/j.puhe.2019.10.027. 

[31] U. F. Bullo et al., “An experience of mass administration of fractional dose inactivated polio vaccine through intradermal needle-
free injectors in karachi, sindh, pakistan,” BMC Public Health, vol. 21, no. 1, pp. 1–7, 2021, doi: 10.1186/s12889-020-10041-8. 

[32] L. M. Hall, Y. Ediriweera, J. Banks, A. Nambiar, and C. Heal, “Cooling to reduce the pain associated with vaccination: a 

systematic review,” Vaccine, vol. 38, no. 51, pp. 8082–8089, 2020, doi: 10.1016/j.vaccine.2020.11.005. 
[33] N. E. MacKenzie et al., “Factors associated with parents’ experiences using a knowledge translation tool for vaccination pain 

management: a qualitative study,” BMC Health Services Research, vol. 21, no. 1, pp. 1–11, 2021, doi: 10.1186/s12913-021-

06326-2. 
[34] A. Taddio et al., “Prevalence of pain and fear as barriers to vaccination in children-systematic review and meta-analysis,” 

Vaccine, vol. 40, no. 52, pp. 7526–7537, 2022, doi: 10.1016/j.vaccine.2022.10.026. 

[35] M. Abukhaled and S. Cortez, “Nonpharmacological methods for reducing parental concern for infant vaccine-associated pain,” 
Journal of Pediatric Health Care, vol. 35, no. 2, pp. 180–187, 2021, doi: 10.1016/j.pedhc.2020.09.006. 

[36] M. A. Kuan-Mahecha, S. Rahman, P. Martínez-Rivera, M. M. Lamb, and E. J. Asturias, “Differences in parental vaccine 
confidence and attitudes by health system in guatemala and their impact on immunization timeliness,” Vaccine, vol. 41, no. 19, 

pp. 3099–3105, 2023, doi: 10.1016/j.vaccine.2023.03.064. 

[37] A. T. Nair et al., “Social media, vaccine hesitancy and trust deficit in immunization programs: a qualitative enquiry in malappuram 
district of kerala, india,” Health Research Policy and Systems, vol. 19, no. 56, pp. 1–8, 2021, doi: 10.1186/s12961-021-00698-x. 

[38] M. R. Faith, B. Juliet, N. Tumuhamye, T. Mathias, and E. Sacks, “Factors associated with the utilization of inactivated polio 

vaccine among children aged 12 to 23 months in kalungu district, uganda,” Health Policy and Planning, vol. 35, no., pp. I30–I37, 

2020, doi: 10.1093/heapol/czaa099. 

[39] E. Intami and H. M. Kurniawan, “The relationship between maternal knowledge and the role of health workers on the low 

coverage of ipv (incativated polio vaccine) immunization at puskesmas paal merah ii jambi city in 2021,” (in Indonesia), Scientia 
Journal, vol. 10, no. 2, pp. 72–79, 2021. 

[40] I. Harizon, M. Misnaniarti, and H. Idris, “Utilization factors for inactivated polio vaccine (ipv) immunization,” (in Indonesia), 

Jurnal Kesehatan, vol. 11, no. 1, p. 19, 2020, doi: 10.26630/jk.v11i1.1136. 
[41] R. Saeed and I. Hashmi, “Pakistan ranks third globally with the most unvaccinated children: is the impact of parental perception 

and attitude on immunization an essential contributing factor to an unsuccessful vaccination coverage?,” Cureus, vol. 13, no. 11, 

pp. 1–10, 2021, doi: 10.7759/cureus.19751. 
[42] B. Elran, S. Yaari, Y. Glazer, M. Honovich, I. Grotto, and E. Anis, “Parents’ perceptions of childhood immunization in israel: 

information and concerns,” Vaccine, vol. 36, no. 52, pp. 8062–8068, 2018, doi: 10.1016/j.vaccine.2018.10.078. 

[43] P. Sprengholz and C. Betsch, “Herd immunity communication counters detrimental effects of selective vaccination mandates: 
experimental evidence,” EClinicalMedicine, vol. 22, no. 100352, pp. 1–7, 2020, doi: 10.1016/j.eclinm.2020.100352. 

[44] V. Oktaria et al., “Timeliness of routine childhood vaccinations in indonesian infants in the first year of life,” Vaccine, vol. 40, no. 

21, pp. 2925–2932, 2022, doi: 10.1016/j.vaccine.2022.04.001. 
[45] S. R. Finkelstein, W. A. Boland, B. Vallen, P. M. Connell, G. D. Sherman, and K. A. Feemster, “Psychological reactance impacts 

ratings of pediatrician vaccine-related communication quality, perceived vaccine safety, and vaccination priority among u.s. 

parents,” Human Vaccines and Immunotherapeutics, vol. 16, no. 5, pp. 1024–1029, 2020, doi: 10.1080/21645515.2019.1694815. 
[46] N. T. Brewer, “What works to increase vaccination uptake,” Academic Pediatrics, vol. 21, no. 4, pp. S9–S16, 2021, doi: 

10.1016/j.acap.2021.01.017. 



                ISSN: 2252-8806 

Int J Public Health Sci, Vol. 13, No. 3, September 2024: 1452-1461 

1460 

BIOGRAPHIES OF AUTHORS 

 

 

Ayun Sriatmi     is an expert in administration and health policy. She is currently 

working in the Faculty of Public Health Universitas Diponegoro as a senior lecturer and the 

Head of the Master of Public Health Study Program. Her research focuses in maternal and 

child health, including immunization as well as the community service. She can be 

contacted at email: ayunsriatmi@gmail.com. 

  

 

Martini Martini     is an epidemiologist from the Faculty of Public Health 

Universitas Diponegoro. She has published many scientific articles in major journals with 

the subjects of epidemiology and tropical diseases, especially in surveillance enthomology. 

She can be contacted at email: tinihen65@yahoo.co.id. 

  

 

Sutopo Patriajati     is an expert in health policy and health advocacy. He is 

currently a senior lecturer in the Faculty of Public Health Universitas Diponegoro and the 

Director of the Diponegoro National Hospital of Universitas Diponegoro. He can be 

contacted at email: sutopopatriajati@gmail.com. 

  

 

Budiyono Budiyono     is an expert in environmental health. He is currently a 

senior lecturer in the Faculty of Public Health Universitas Diponegoro and the Dean of the 

Faculty of Public Health Universitas Diponegoro. He can be contacted at email: 

budiyonofkm@lecturer.undip.ac.id. 

  

 

Novia Handayani     is a health promotor. She is a junior lecturer in the Faculty 

of Public Health Universitas Diponegoro. Her interest is in the behavioral sciences and 

health promotion strategies. She can be contacted at email: 

novia.handayani@live.undip.ac.id. 

  

 

Aditya Kusumawati     is an expert in health communication. She is currently a 

junior lecturer in the Faculty of Public Health Universitas Diponegoro. Her interest is in 

health communication, health promotion, and behavioral sciences. She can be contacted at 

email: aditya.kusumawati@gmail.com. 

https://orcid.org/0000-0002-5950-9958
https://scholar.google.co.id/citations?hl=id&user=KHMc68MAAAAJ&view_op=list_works&sortby=pubdate
https://www.scopus.com/authid/detail.uri?authorId=57208282401
https://www.webofscience.com/wos/author/record/3050821
https://orcid.org/0000-0002-6773-1727
https://scholar.google.co.id/citations?hl=id&user=bzswYKAAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=57191227933
https://www.webofscience.com/wos/author/record/859108
http://orcid.org/0000-0002-1876-2519
https://orcid.org/0000-0003-0473-3036
https://scholar.google.co.id/citations?hl=id&user=CXCboDEAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=57220022463
https://www.webofscience.com/wos/author/record/2604351
https://orcid.org/0000-0002-5701-7263
https://scholar.google.co.id/citations?hl=id&user=Z_tKYykAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=57194601772
https://www.webofscience.com/wos/author/record/32501915
https://orcid.org/0000-0002-4691-5367
https://scholar.google.co.id/citations?hl=id&user=rVZm7LsAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=57208279951


Int J Public Health Sci  ISSN: 2252-8806  

 

 Adherence of inactivated polio vaccine (IPV) immunization for children in … (Ayun Sriatmi) 

1461 

 

Armunanto Armunanto     is an expert in health management. He is currently 

as a Health Specialist of UNICEF Indonesia, Field Office UNICEF Surabaya. He can be 

contacted at email: aarmunanto@unicef.org. 
  

 

mailto:aarmunanto@unicef.org
https://orcid.org/0009-0008-2105-2922

