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Abstract

Background: Electronic immunization registries (EIRs) are being increasingly used in low- and middle-income countries. In
2022, Indonesia'sMinistry of Health introduced itsfirst EIR, named Aplikasi Sehat IndonesiaKu (ASIK), aspart of acomprehensive
nationwide immunization program. This marked a conversion from traditional paper-based immunization reportsto digital routine
records encompassing a network of 10,000 primary health centers (puskesmas).

Objective: This paper provides an overview of the use of ASIK asthefirst EIR in Indonesia. It describes the coverage of the
nationwide immunization program (Bulan Imunisasi Anak Nasional) using ASIK dataand assesses the implementation challenges
associated with the adoption of the EIR in the context of Indonesia.

Methods: Datawere collected from primary care health workers' submitted reports using ASIK. The data were reported in real
time, analyzed, and presented using astructured dashboard. Dataon ASIK usewere collected from the ASIK website. A quantitative
assessment was conducted through a cross-sectional survey between September 2022 and October 2022. A set of questionnaires
was used to collect feedback from ASIK users.

Results: A total of 93.5% (9708/10,382) of public health centers, 93.5% (6478/6928) of subdistricts, and 97.5% (501/514) of
districts and cities in 34 provinces reported immunization data using ASIK. With >21 million data points recorded, the national
coverage for immunization campaignsfor measles-rubella; oral polio vaccine; inactivated polio vaccine; and diphtheria, pertussis,
tetanus, hepatitis B, and Haemophilusinfluenzae type B vaccinewere 50.1% (18,301,057/36,497,694), 36.2% (938,623/2,595,240),
30.7% (1,276,668/4,158,289), and 40.2% (1,371,104/3,407,900), respectively. The quantitative survey showed that, generally,
users had a good understanding of ASIK as the EIR (650/809, 80.3%), 61.7% (489/793) of the users expressed that the user
interface and user experience were overall good but could still be improved, 54% (422/781) of users expressed that the ASIK
variable fit their needs yet could be improved further, and 59.1% (463/784) of users observed sporadic system interference.
Challenges faced during the implementation of ASIK included a heavy workload burden for health workers, inadequate access
to the internet at some places, system integration and readiness, and dual reporting using the paper-based format.

Conclusions: The EIR is beneficial and helpful for monitoring vaccination coverage. Implementation and adoption of ASIK
asIndonesia’sfirst EIR still faces challenges related to human resources and digital infrastructure as the country transitions from
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paper-based reportsto electronic or digital immunization reports. Continuous improvement, collaboration, and monitoring efforts

are crucial to encourage the use of the EIR in Indonesia.

(Interact J Med Res 2025;14:€53849) doi: 10.2196/53849
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Introduction

Background

Immunization is an important aspect of maintaining the health
of individualsand society asawhole. Itisalife-saving measure
and a highly cost-effective public health intervention, an
indispensable element of primary heath care that shields
children from avoidable mortality, illnesses, and disabilities
caused by highly transmissible diseases [1]. Routine
immuni zation playsan important rolein reducing theincidence
of various infectious diseases such as diphtheria, Haemophilus
influenzae type B, measles, polio, rubella, and tetanus [2].
Located off the coast of Southeast Asia as the largest
archipelagic country with 5 main islands, Indonesia has the
fourth largest population in the world at >277 million [3]. This
large population potentialy poses the risk of rapid disease
transmission if they are not protected by immunization. To
ensure universal accessto immunization services, vaccines must
be distributed to geographically isolated regions as well as
culturally or sociadly distinct populations, including
hard-to-reach groups such as displaced individuals, migrants;
and those impacted by conflict, political instability, and natural
disasters [4]. Ensuring comprehensive immunization coverage
for the entire population is of utmost importance yet chalenging

(3].

In recent years, Indonesia has faced challenges in achieving
complete basicimmunization, with 2020 and 2021 ratesreaching
84.2%, falling short of the coveragetargets of 92.9% and 93.6%,
respectively [5,6]. Catch-up immunization for measles-rubella
(MR) intoddlers aso had declining coverage, standing at 65.3%
(of atarget of 76.4%) in 2020 and 58.5% (of atarget of 81%)
in 2021 [7]. Even with the increase in complete basic
immunization coverage in 2022 (94.6%), immunization for
preventable diseases remained low in low-coverage areas [5].
The COVID-19 pandemic significantly contributed to this
decline as it led to disruptions in community immunization
services, hindering the further attainment of herd immunity
[5,6,8,9]. To address this issue, the Indonesian Ministry of
Health (MoH) introduced the nationwide catch-up immuni zation
campaign, which was called Bulan Imunisasi Anak Nasional
(BIAN), in 2022 focusing on improving immunization coverage.

The MoH periodically conducts these nationwide catch-up
immunization campaigns [7]. In 2022, Indonesia focused on
conducting BIANSs for two main activities: (1) supplementary
immunization for MR and (2) catch-up immunization for
children aged <5 years [7]. This focus was chosen based on
several recommendations[7]. First, the National Committeefor
Mead es-Rubellaand Congenital RubellaSyndrome Elimination
of Indonesia recommended to accelerate the achievement of
MR and congenital rubella syndrome elimination targets in
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Indonesia by strengthening routine MR immunization with
doses 1 and 2, aiming for aminimum coverage of 95%. Second,
the National Immunization Technical Advisory Group
recommended implementing inactivated polio vaccine (IPV)
catch-up immunization for infants and children who had missed
their scheduled PV immunization to close immunity gaps and
provide protection against the polio virus type 2. Third, the
expert committee on diphtheria control recommended catch-up
immunization effortsto close immunity gaps, especially among
children aged <5 years (toddlers), and outbreak response
immunization in areas experiencing outbreaks using appropriate
vaccines for the target age group.

The BIAN was held initially for 1 month in May 2022 for the
Sumatra, Kalimantan, Sulawesi, Nusa Tenggara, Maluku, and
Papuaislands and in August 2022 for the Javaand Bali islands
[7]. A total of 4 vaccines (oral polio vaccine [OPV]; IPV; MR;
and diphtheria, pertussis, tetanus, hepatitis B, and H influenzae
type B [DPT-HB-Hib]) were selected to support Indonesia’s
commitment to control global diseases, such aspolio eradication,
elimination of MR and congenital rubellasyndrome and hepatitis
B, control of diphtheria, reduction of the incidence of
tuberculosis, and elimination of maternal and neonatal tetanus
[7]. During theimplementation of thisBIAN, for thefirst time,
Indonesia used an electronic immunization registry (EIR)
capturing individual-level records[5] and replacing paper-based
records as the latter were shown previously to include
inaccuracies due to inexact, incomplete data and | ate reporting
[10-12].

Objectives

EIRs as part of an immunization information system are a tool
designed to provide information on immunization programs’
target populations. By definition, EIRsinclude information that
facilitates active search to identify individual s’ vaccination data
and vaccine history and provide support for determining which
individuals need to be vaccinated and monitoring of
immunization dropouts [13]. The 2 main databases needed for
EIRs are demographic data and vaccination event data, which
aim to identify the vaccine recipient and the vaccination event
itself [13]. EIRs have been widely used in high-income countries
assuch digital reporting tools can improve reporting timeliness,
precision, and overall performance [14]. Indonesia continues
to improveitsdigital health sector and has launched the digital
health transformation blueprint, aiming to create an integrated
and sustainable health system [15]. As part of this effort, the
government embarked on digitizing immunization reporting,
shifting from amanual collection of aggregate datato individual
digital records using the Aplikasi Sehat IndonesiaKu (ASIK).
This paper aims to provide an overview of ASIK and its use
and specifically evaluate ASIK implementation during the
nationwideimmunization campaign (BIAN) periodin Indonesia.
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Methods

ASIK Overview

ASIK isanintegrated application system devel oped by the MoH
of Indonesia for health care workers to capture health care
services provided for communities outside public health centers
(puskesmas) [16,17]. Thisapplication isdesigned to help health
careworkersin primary care settingsrecord patient data, report
health care services provided for each individual, input routine
health screening data, and monitor patient conditions[16,17].

The ASIK mobile app is available in an Android version and
can be accessed through the Google Play Store. Targeted users
of ASIK are health careworkersin primary care settings. Health
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care workers need to register their account, as shown in Figure
1. Onceregistered and verified, health care workers can report
any health care services provided outside the public health
centers using ASIK to record individual data. Data reported
through the ASIK mobile app are collected and automatically
presented in an analytical dashboard provided in aweb version
of ASIK [17]. Thisweb version of ASIK can only be accessed
using apredetermined username and password for public health
centers, district health offices, and provincial health offices to
monitor and evaluate the coverage of health care services in
their respective areas. The data presented in the dashboard are
automatically synchronized from the public health centerslevel
up to the national level. A simplified flow for the use of ASIK
isshown in Figure 1.

Figure 1. Health service program reporting scheme using Aplikasi Sehat IndonesiaKu (ASIK). Puskesmas: Indonesian for "primary health center.”.
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ASIK was designed in line with elements of idea EIRs
according to the Pan American Health Organization’s definition
[18]. These elements encompass (1) inclusion of all persons at
birth or as early as possible; (2) unique ID (nationa ID;
biometrics or birth registration; or a unique combination of
variables such as names, date or place of birth, and parental
names or IDs); (3) information about each person, including
information on geographical area of residence; (4) information
about the vaccines administered, dates, and provider; (5)
aggregation of data by geographical level asrequired; (6) timely
individualized follow-up of vaccination schedule; (7) dataentry
ascloseto vaccination as possible (time and place); and (8) data
security and protection of patient confidentiality.

The elements of ideal EIRs in ASIK were incorporated as
follows: (1) allowing health workers to record individuals as
soon as they are born with no restriction on age; (2) alowing
health workers to record unique identification using the
Indonesia resident registration humber and a combination of
name and date of birth as mandatory variables; (3) allowing
health workers to record information about each individual
using place of birth and current area of residence, whichincludes
province name, city and district name, subdistrict name, village
name, and detailed address; (4) alowing individuals to record
information about vaccination, which includes vaccine name,
vaccine batch number, date of vaccination, and location of
vaccination; (5) atiered dashboard that displays aggregated and
structured data in spatial format from the national level to the
village level; and (6) protection of patient confidentiality by
ensuring a verification process during user registration and a
limited access to a dashboard that displays detailed individual
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vaccination information (this accessis designed specifically for
the public health centers).

BIAN Immunization Reporting Using ASIK

The MoH launched and tested ASIK during the BIAN in May
2022 [19]. The BIAN 2022 immunization campaign was held
in various mass public facilities such as posyandu
(community-based health care servicein Indonesiawherelocal
volunteers [cadres], midwives, and health workers provide
essential maternal and child health services, including
immunization); public health centers; subsidiary public health
centers; hospitals; clinics; immunization service postsin schoals,
Islamic schools (madrasas), and Islamic boarding schools
(pesantrens); and other strategic community-gathering places
that could beturned into immunization posts[7]. Through ASIK,
health care workers were able to record immunization data
individually [16]. All immunization records from ASIK were
monitored by theimmunization program coordinatorsin public
health centersin near real time.

Several databases served asthe sources of ASIK data, including
the public health center registry (Aplikasi Registrasi Puskesmas),
the MoH Dataand Information Center database, the Electronic
Logistic Management and Information System (SMILE), and
the Ministry of Home Affairsdatabase. The Aplikasi Registrasi
Puskesmas provides information regarding the location of
immunization services, including names and locations of public
health centers along with registered codes for each health
facility. ASIK used data from the MoH Data and Information
Center to acquire information on the number of targeted
immunization participantsfor every district and city. Integration
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with the SMILE database allowed ASIK to access data on the
types of vaccines available, the quantity of vaccine doses, and
the distribution locations. During the process of recording
individual data, an interconnected application programming
interface with the Ministry of Home Affairs ensured data
validation for citizen identification numbers and domicile
information.

Each record generated through ASIK is stored in a separate
database and then automatically sent to the ASIK dashboard
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for data analysis. Processed data are distributed to various
beneficiaries, such as health facilities, district and provincial
health offices, and citizens, through different platforms. In
addition, individuals who have been vaccinated can receive
their immunization history data through the PeduliLindungi
app, which was rebranded in 2023 as SATUSEHAT Mabile
[20]. Figure 2 illustrates the entire data flow within ASIK.

The immunization data collection process in ASIK (Figure 3)
comprises the steps outlined in Textbox 1.

Figure 2. Immunization data flow in Aplikasi Sehat Indonesiaku (ASIK). OTP: one-time password; SMILE: Electronic Logistic Management and

Information System.
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Figure3. Aplikas Sehat Indonesiaku user interfacefor (A) registration process, (B) log-in process, and (C) datainput process. OTP: one-time password.
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Textbox 1. Immunization data collection processin Aplikasi Sehat Indonesiaku.

User registration

Vaccinators are required to undergo registration to report immunization services using ASIK. The registration process involves providing persona
information, specifying the work area, and selecting a specific public health center. Upon completing the registration form, users need to input their
phone numbers to receive a one-time password for app log-in. The one-time password is sent through WhatsApp to each registered user to ensure
system and user security.

Immunization data input

Vaccinators can record immunization data at designated immunization centers. Before selecting the immunization centers, the pharmaceutical officers
must report the vaccine stock distribution to the specific immunization center through the SMILE. Oncethelogistic stock has been reported, vaccinators
can choose a specific immunization center and the date of the immunization service. They can then input immunization data, including the names and
addresses of recipients and the type of vaccine administered to each individual.

ASIK analytic dashboard

Immunization records captured by ASIK are integrated into an analytic dashboard. Public health center immunization coordinators can monitor the
results of immunization services through this dashboard. The analytic dashboard also provides a spatia representation of the data, organized at
provincial, district, and city levels. Thus, immunization data from the public health centers level to the national level can be monitored in near real
time, with updates every 2 hours.

Individual immunization record

Parents can access their children’s immunization records through the PeduliLindungi mobile app. Originally developed as a mass surveillance tool
during the COVID-19 pandemic, PeduliLindungi initially presented COVID-19 vaccine certificates and later extended its functionality to include
vaccine certificates from ASIK. Following the revocation of pandemic status, PeduliLindungi was further enhanced to encompass personal medical

records. Asaresult, in 2023, the app was rebranded as a citizen health app named SATUSEHAT Mohbile.

Data Collection

Data entry is initiated by selecting the BIAN from the
immuni zation menu within ASIK. In total, 2 distinct roles can
be chosen, namely, immunization program coordinator or
immunization officer. The immunization program coordinator
(ie, theindividual in charge of theimmunization posts) validates
the available vaccine doses for each immunization post to
activate the individual data report feature. This involves
verifying data related to logistical distribution by reporting the
number of vaccine distributions and the return of vaccination
doses. On the other hand, immunization officers or vaccinators
focus on reporting vaccination data at the individual level.

To record individual data, either the 16 digits of the national
identification number or a combination of the full name and
date of birth are entered to |ocate the appropriate personal health
record. Consequently, a list of relevant individuals appears,
allowing the users to select the relevant data or create a new
identification record if the data are not available. Upon
completing theidentification data, vaccinators proceed to enter
information about the administered vaccine type. To minimize
error, the system was designed to display only the list of
available vaccines suitablefor theindividual’s age. For instance,
for children aged 0 to 3 months, the system will not show the
IPV in ASIK asthe IPV has a minimum age requirement of 4
months. The system automatically records the results of the
provided immunization services. It was recommended that
vaccinatorsinput the dataimmediately after services have been
provided, although the option for backdating the data input is
also availablein ASIK, allowing usersto submit delayed reports.

A guantitative survey was conducted from September 19, 2022,
to October 21, 2022, using cross-sectional methods with atotal
of 1065 participants. All immunization program coordinators
(ASIK users) from all public health centers, district health
offices, and provincia health officesfrom 2 regionswereinvited
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to aweb-based eval uation meeting. Thefirst region represented
alow datainput into ASIK (the data gaps between manua and
electronic reporting were approximately 30,000 to >100,000
immunization record data), and the second region represented
the highest data input into ASIK (data gaps were of <10%). A
total of 17.1% (182/1065) of the participants were provincial
and district health officers, and 82.9% (883/1065) of the
participants were health care workers from the public health
centers. A questionnaire was used to collect feedback from the
ASIK users (Multimedia Appendix 1). The survey used the
Mentimeter platform, which enabled participants to provide
direct answers and showed the cumulative, anonymized results
directly. The questionnaire consisted of four sections: (1) overall
user feedback on the system, (2) data reporting process, (3)
supporting infrastructure, and (4) data completeness.

Data Analysis

Three outcomes were assessed in this study: (1) ASIK
implementation coverage, (2) BIAN vaccination coverage (MR,
OPV, IPV, and DPT-HB-Hib immunization), and (3) ASIK use
feedback from users. ASIK implementation coverage and BIAN
immuni zation coverage were calculated fromthe ASIK database.
BIAN vaccination coverage was presented as percentage data;
it was calculated by dividing the number of vaccinations
(numerator) by the targeted population number for each
vaccination (denominator) at the province level.

Theresultsof BIAN immunization serviceswere automatically
presented in a structured dashboard that was accessible for
public health centers, district health offices, provincial health
offices, and the MoH. These data can be queried using
predetermined variables. For instance, the analysis includes
metrics such as the coverage of children administered the MR
vaccine, OPV, IPV, and DPT-HB-Hib vaccine by comparing
the service outcomerates (ie, the number of vaccinated children
compared to the target numbers). The target estimates were
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calculated based on the 2022 Health Development Program
Target Population data [7]. Data analysis of the results of
immunization services was also presented in aspatial format at
the provincial, district, and city levels. Trends in service
outcomes were depicted using time-series graphs. Moreover,
comparative results of immunization coverage were generated
(eg, by sex and age groups).

ASIK implementation coverage was measured by calculating
how many public health centers used ASIK for the nationwide
immunization program. The coverage was presented as
percentage data, calculated by dividing the number of public
health centersthat reported BIAN immunization servicesusing
ASIK (numerator) by the total number of public health centers
in Indonesia (denominator). The information was presented in
the dashboard using the monitoring and eval uation feature. This
feature enablesrelevant stakehol dersto monitor the compliance
of public health centers in reporting BIAN immunization
services via ASIK. The monitoring and evaluation feature also
providesinformation that representsthe coverage of subdistricts,
districts, and cities that have submitted their reports through
ASIK. In addition, the dashboard generatesalist of public health
centers that have yet to submit their reports through ASIK. As
a result, the provincial, district, and city health offices can
effectively plan and implement a tiered monitoring and
evaluation process.

ASIK use was assessed using a quantitative survey to obtain
users feedback. The outcome of the quantitative survey wasto
measure users feedback on ASIK and how datacollection using
the digital tool was carried out, including (1) overall user
feedback on the system (user understanding, user acceptance
based on user interface [UI] and user experience [UX] and the
variables presented, and user-friendliness of the system), (2)
data reporting implementation (number of staff members for
data input, flow of data reporting, and time to input data into
ASIK), (3) infrastructure (maobile phone ownership and internet
access), and (4) data completeness (availability of data on
vaccinated individuals, comprising 1D number, full name, date
of birth, and gender). Outcomes 2, 3, and 4 were also explored
to understand the real-life situations that potentially affected
the use of an eectronic reporting system in public health centers.
The questions in the survey were developed as closed-ended
questions, which allowed respondents to choose from a set of
predefined answers quickly. The quantitative survey was
analyzed using descriptive analysis. The data analysis was
conducted using SPSS (version 20; IBM Corp) to describe users
feedback regarding the mobile app usein 2 different regions.

Ethical Consider ations

The data collected for this paper do not require ethics approval
in accordance with the Indonesian MoH National Guideline
and Sandardsfor Ethical Research and Development in Health
guideline (2017, Chapter 11IB, point 2) [21] as no
individual-level dataare presented. The immunization analysis
data are in anonymized, aggregate format and were handled
following the aforementioned guidelines. For the survey, this
research was conducted under the ethics approval of the
International Agency for Research on Cancer Ethics Committee
(22-37). Anonymous participation followed verbal informed
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consent, which was considered an indication of consent for
obtaining and analyzing the data. There was no compensation
provided for participants asit is part of the MoH immunization
campaign program. No individual data were presented; only
aggregated anonymized data were used as per the
aforementioned guidelines.

Results

BIAN Immunization Reportsby Provinceand Vaccine
Type

The BIAN was held in 2 phases. The first phase began in May
2022 and ran until the end of July 2022, targeting 27 million
children across 26 provinces in the Sumatra, Kalimantan,
Sulawesi, Nusa Tenggara, Maluku, and Papua islands. The
second phase took place in August 2022 in the Java and Bali
islands (7 provinces), aiming for roughly 10 million children.
The data analysis presented in this paper depicts the BIAN
reports between May 2022 and December 2022. Different areas
had distinct vaccination targets for each vaccine (Multimedia
Appendix 2).

Accordingto thedatarecordsin ASIK, therewere 21.89 million
BIAN immunization services recorded, with details on 18.3
million for the MR vaccine (18,301,057/36,497,694, 50.1%),
938,000 for the OPV (938,623/2,595,240, 36.2%), 1.2 million
for theIPV (1,276,668/4,158,289, 30.7%), and 1.37 million for
the DPT-HB-Hib vaccine (1,371,104/3,407,900, 40.2%).

The highest coverage of MR immunization was attained by
Banten, reaching 96.8% (901,465/931,740), followed by Central
Java (1,996,112/2,069,562, 96.5%) and East Java
(1,797,337/2,352,409, 76.4%). In contrast, Aceh reported the
lowest coverage (93,127/1,444,337, 6.4%), followed by Papua
(72,368/792,523, 9.1%) and Central Sulawes (104,316/708,642,
14.7%).

For OPV immunization, 2 provinces surpassed 100% coverage,
namely, Lampung (49,833/37,827, 131.7%) and Banten
(111,255/105,771, 105.2%), followed by Central Java
(115,771/131,724, 87.9%). A significant contrast emerged in
OPV coverage, with Papua (951/118,227, 0.8%), East
Kalimantan (658/26,294, 2.5%), and Central Kalimantan
(2857/58,389, 4.9%) showing the lowest coverage.

For IPV immunization, Banten reached the highest coverage
(163,826/173,701, 94.3%), followed by Bali (1254/1426,
87.9%). In contrast, Papua (1814/167,678, 1.1%), East
Kalimantan (747/67,544, 1.1%), and Central Kalimantan
(1892/95,243, 2%) recorded the lowest PV coverage.

For DPT-HB-Hib immunization, 2 provinces surpassed 100%
coverage, namely, Banten (188,804/172,619, 109.4%) and Bali
(3733/3620, 103.1%), followed by Lampung (64,043/71,504,
89.6%). Conversely, Papua (1294/194,510, 0.7%), Aceh
(7282/184,475, 3.9%), and Central Sulawesi (2041/43,691,
4.7%) recorded the lowest coverage (Multimedia Appendix 3).

In summary, significant regional disparities in immunization
coverage are apparent based on ASIK data. The Java and Bali
islands exhibited the highest coverage across all vaccine types
(MR: 7,544,342/9,435,097, 80%; OPV: 637,763/1,102,238,
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57.9%; IPV: 927,925/1,747,414, 53.1%; DPT-HB-Hib:
1,087,268/1,759,356, 61.8%), whereas the Sulawesi island had
the lowest coverage for 3 vaccine types (MR:
1,480,388/4,270,493, 34.7%; |PV: 25,270/406,208, 6.2%;
DPT-HB-Hib: 28,745/315,809, 9.1%). Low coverage was also
observed in the Papua, Maluku, and Nusa Tenggara islands for
all vaccine types.

Using the specified BIAN 2022 campaign targets as benchmarks
[7], we compared the immunization coverage achieved in each
province with their predetermined targets. The immunization
coverage report (Multimedia Appendix 4) illustrates that only
2 provinces, Banten and Lampung, successfully attained the
coverage goa for MR immunization. In paralel, 4 provinces
(Bali, Banten, Central Java, and Lampung) exceeded the target
for OPV immunization. Similarly, the immunization target for
IPV was met only by Bali, Banten, and Central Java. The
DPT-HB-Hib immunization target was accomplished only by
Bali, Banten, Central Java, and Lampung. Thesedataareinline
with past reports in which immunization targets were often
unmet in the context of Indonesia, athough the current
technological implementation allowed for more granular data
and for a quicker comparison at a national scale.

Digital Versus Paper-Based Recording of BIAN
I mplementation

Although the implementation of the BIAN and the release of
ASIK happened simultaneoudly, the technical implementation
guideline document for BIAN stated that manual or paper-based
reportsare still possible using a specified format [7]. Hence, all
provinces involved also recorded data using a paper-based
format. This manual data collection focuses on reporting
aggregate numbers of immunization services, such as the total
number of children aged 12 to 59 months receiving
DPT-HB-Hibimmunization. The data presented in thefollowing
paragraphs reflect the paper-based recording of the same
campaign used to compare the digita versus paper-based
recording of BIAN implementation.

Thus, according to the official letter from the MoH regarding
the achievements of the BIAN phase | and phase Il in 2022 and
using the data from the paper-based records alone, the
immunization coverage in Indonesia for MR, OPV, IPV, and
DPT-HB-Hib was 72.7% (26,529,596/36,497,639), 54.2%
(1,330,928/2,454,340), 45.8% (1,842,869/4,024,564), and 61%
(2,011,057/3,294,942), respectively [22] (Multimedia A ppendix
3).

The highest coverage of MR immuni zation was attained by East
Java, reaching 100.6% (2,365,820/2,352,401), followed by
Jakarta(710,757/715,786, 99.3%) and Banten (918,323/931,739,
98.6%). Conversely, Aceh reported the lowest coveragefor MR
(280,017/1,444,335, 19.4%), followed by Papua
(307,466/792,523, 38.8%) and Riau (880,867/1,913,263, 46%).

In terms of OPV immunization, 3 provinces surpassed 100%
coverage, namely, Bali (786/732, 107.4%), Centrad Java
(113,325/106,194, 106.7%), and Banten (107,570/105,085,
102.4%). A significant contrast emerged in OPV coverage, with
West Nusa Tenggara (10,224/129,413, 7.9%), West Kalimantan
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(6556/78,005, 8.4%), and Central Kalimantan (5472/58,389,
9.4%) showing the lowest coverage.

Regarding PV immunization, Yogyakarta attained the highest
coverage at 92.2% (400/434), followed by West Java
(611,346/664,213, 92%) and East Java (195,047/212,128,
91.9%). Conversely, Papua (5521/167,678, 3.3%), East
Kaimantan (2744/67,544, 4.1%), and Central Kalimantan
(4378/95,243, 4.6%) recorded the lowest IPV coverage.

For DPT-HB-Hib immunization, South Sumatra led with the
highest coverage (36,117/36,397, 99.2%), followed by Bali
(3606/3639, 99.1%) and Central Java (293,073/297,231, 98.6%).
In contrast, Papua (9676/194,510, 5%), Aceh (25,323/195,289,
13%), and West Kalimantan (8510/79,635, 10.7%) reported the
lowest DPT-HB-Hib coverage (Multimedia Appendix 3).

On the basis of the table in the Multimedia Appendix 3, there
were gaps between manual reporting data as compared to the
digital recording via ASIK.

For MR immunization, the average reporting gap was 24.4%
+3.72% (95% CI: 20.68%-28.12%); the highest gap was
observed in Maluku (47.4%), followed by South Sulawesi
(47.3%) and Central Sulawesi (47.3%). The greatest reporting
alignment was observed in Central Java (1.5%), followed by
Banten (1.9%) and South Kalimantan (11.6%).

For OPV immunization, the average gap was 18.3% +7.26%
(95% CI: 11.04%-25.56%); the highest discrepancy was
observed in East Java (70.4%), followed by Gorontal o (60.6%)
and the Riau islands (53.6%). The greatest alignment was
observed in Lampung (—39.7%), followed by Banten (—2.8%)
and Jakarta (—1.9%).

For IPV immunization, the average gap was 16.1% +6.42%
(95% ClI: 9.68%-22.52%); the highest data discrepancy was
observed inthe Specia Region of Yogyakarta (77.4%), followed
by East Java (70.8%) and the Riau islands (56.5%). The closest
reporting alignment was observed in Jakarta (—1.8%), followed
by West Nusa Tenggara (1.6%) and Papua (2.2%).

For DPT-HB-Hib immunization, the average gap was 20.7%
+7.23% (95% Cl: 13.47%-27.93%); the highest data reporting
discrepancy was observed in the Riau islands (82.4%), fol lowed
by East Java (71.6%) and Maluku (58.2%). The greatest
reporting alignment was observed in Banten (-12.2%), followed
by Bali (-4%) and Lampung (—0.4%).

ASIK Useand Coverage

To understand the aforementioned discrepancies, 2 further
aspects were considered: ASIK use and coverage and user
feedback on ASIK use. The results will be presented in the
following paragraphs. Regarding ASIK coverage, a total of
93.5% (9708/10,382) of public hedth centers, 93.5%
(6478/6928) of subdistricts, and 97.5% (501/514) of districts
and citiesin 34 provincesreported BIAN activitiesusing ASIK.
On the basis of the coverage as measured at the province level,
there were 10 provinces where 100% of their public health
centers reported BIAN activities using ASIK, namely, Bali,
Bengkulu, Gorontalo, Central Java, East Kalimantan, Bangka
Belitung Idlands, Riau Islands, North Maluku, West Sulawesi,
and West Sumatra, whereas the provinces with the lowest
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number of public health centers reporting using ASIK were
Papua (132/448, 29.5%), Aceh (272/361, 75.3%), and Central
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Sulawes (169/217, 77.9%). Detailed information on other
provinces can be found in Figure 4.

Figure4. Aplikas Sehat IndonesiaKu (ASIK) use across 34 provinces during the Bulan Imunisasi Anak Nasional (BIAN) implementation.
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User Feedback on ASIK Use

In parallel to understanding the coverage and use of ASIK, a
guantitative survey was conducted to obtain users feedback on
the system, including explorations of Ul and UX, reporting
variables, and system interference. A total of 1065
guestionnaires were received, athough not al respondents
answered al questions. The results of the quantitative survey
are presented in this section and summarized in Table 1. In
general, users exhibited a good understanding of ASIK as the
EIR (650/809, 80.3%). For Ul and UX, the highest feedback
was that it was overal good but could still be improved
(489/793, 61.7%), with 35.3% (280/793) of respondents
expressing that the Ul and UX were very good and 3% (24/793)
saying that they were hard to understand. Regarding therequired
variables for immunization datainput in ASIK, 54% (422/781)
of the respondents expressed that the variables fit their needs
but could still beimproved, 39.6% (309/781) expressed that the
variablesfit their needs, and 6.4% (50/781) of users expressed
that there were too many variables. In terms of system
interferences, 59.1% (463/784) of users expressed that they
sometimes happened, and 24.5% (192/784) expressed that they
often happened. The most prevalent system interferences were
(1) inability to find individual data in the system (281/779,
36.1%), (2) server errors (217/779, 27.9%), and (3) problems
with logistic stock confirmation (135/779, 17.3%).
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On the basis of the users' feedback, 44% (382/869) stated that
there were 2 to 3 staff members that helped with the data
reporting process. However, the number of staff members who
helped with data input varied as users in region 2 (high data
collection) had >5 staff members for data reporting and users
inregion 1 (low data collection) only had 2 to 3 staff members
to do so. Regarding the flow of datareporting, 33.4% (291/872)
of users exhibited acombination of recording theimmunization
data on paper or on Microsoft Excel first and directly inputting
them into ASIK. Furthermore, more users preferred the input
of immunization data at public health centers right after the
immunization activity was completed (364/1089, 33.4%),
followed by inputting the data within 24 hours after the
immunization services (203/1089, 18.6%). However, 22.3%
(181/813) of usersin region 1 input the immunization data 2
weeks after the immunization activity, whereas in region 2, a
total of 45.3% (125/276) of their users preferred to input the
dataright after the activity was completed. Regarding the data
reporting process, each region had different characteristics for
each variable: number of staff members, data reporting flow,
and time to input the data. Region 2 showed arelatively higher
number of staff members, more direct flow of data reporting,
and timelier input of data into the system. As previously
mentioned, region 2 had the highest data collection, comprising
28 cities that did not have any gaps in data collection between
ASIK and manual reporting.
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Table 1. Quantitative exploration of the use of Aplikasi Sehat Indonesiaku (ASIK; N=1065).

Characteristic Region 1/ (n=800), n/ (%) Region 2/ (n=265), n/ (%) Total, n/ (%)

Overall user feedback on the system
System under standing
Limited understanding 135/598 (22.6) 24/211 (11.4) 159/809 (19.7)
Good understanding 463/598 (77.4) 187/211 (88.6) 650/809 (80.3)

User interface and user experience

Very good 200/587 (34.1) 80/206 (38.8) 280/793 (35.3)

Overall good but can still be improved 366/587 (62.4) 123/206 (59.7) 489/793 (61.7)

Hard to understand 21/587 (3.6) 3/206 (1.5) 24/793 (3)
Variables

Fit with needs 213/576 (37) 96/205 (46.8) 300/781 (39.6)

Fit with needs but can still be improved 321/576 (55.7) 101/205 (49.3) 422/781 (54)

Too many variables 42/576 (7.3) 8/205 (3.9) 50/781 (6.4)

System interference

Seldom 18/579 (3.1) 3/205 (1.5) 21/784 (2.7)
Rarely happened 58/579 (10) 36/205 (17.6) 94/784 (12)
Sometimes happened 326/579 (56.3) 137/205 (66.8) 463/784 (59.1)
Often happened 163/579 (28.2) 29/205 (14.1) 192/784 (24.5)
Always happened 14/579 (2.4) 0/205 (0) 14/784 (1.8)

Data reporting process

Number of staff membersfor data input

1 person 95/645 (14.7) 8/224.(3.6) 103/869 (11.9)
2-3 people 311/645 (48.2) 71/224 (31.7) 382/869 (44)
4-5 people 98/645 (15.2) 431224 (19.2) 141/869 (16.2)
>5 people 141/645 (21.9) 102/224 (45.5) 243/869 (28)

Flow of datareporting

(1) Recording the data on paper or manual book report before  153/647 (23.6) 35/225 (15.6) 188/872 (21.6)
inputting them into ASIK

(2) Recording the datain Microsoft Excel sheet beforeinputting 119/647 (18.4) 20/225 (8.9) 139/872 (15.9)
them into ASIK

(3) Directly inputting the datainto ASIK 51/647 (7.9) 46/225 (20.4) 97/872 (11.1)
Combination of 1 and 2 131/647 (20.2) 26/225 (11.6) 157/872 (18)
Combination of 1, 2, and 3 193/647 (29.8) 98/225 (43.6) 291/872 (33.4)

Timetoinput datainto ASIK

Directly at the vaccination center 78/813 (9.6) 60/276 (21.7) 138/1089 (12.7)
Directly after the activity at the public health centers 239/813 (29.4) 125/276 (45.3) 364/1089(33.4)
Input the data within a day at home 161/813 (19.8) 42/276 (15.2) 203/1089(18.6)
Input the data within 3 days of manual data collection 86/813 (10.6) 14/276 (5.1) 100/1089 (9.2)
Input the data within 7 days of manual data collection 68/813 (8.4) 14/276 (5.1) 82/1089 (7.5)
Input the data =2 weeks after manual data collection 181/813 (22.3) 21/276 (7.6) 202/1089(18.5)

Existing infrastructure
Android mobile phone owner ship

Yes 694/711 (97.6) 229/241 (95) 923/952 (97)Y
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Characteristic Region 1/ (n=800), n/ (%) Region 2/ (n=265), n/ (%) Total, n/ (%)
No 17/711 (2.4) 12/241 (5) 20952 (3)Y
I nternet access
Available at all places 390/710 (54.9) 163/240 (67.9) 553/950 (58.2)
Only available at the public health centers 78/710 (11) 14/240 (5.8) 92/950 (9.7)
Limited availability 242/710 (34.1) 63/240 (26.3) 305/950 (32.1)
Data completeness
Data availability
Individual data were complete 157/637 (24.6) 125/219 (57.1) 282/856 (32.9)
Individual data were incomplete 480/637 (75.4) 94/219 (42.9) 574/856 (67.1)

Regarding the existing infrastructure, 97% (923/952) of users
had Android mobile phones. A total of 58.2% (553/950) of
respondents expressed that internet access was available at all
places, 32.1% (305/950) expressed that internet availability was
limited in several places, and 9.7% (92/950) expressed that the
internet was only available at public health centers (and not
available in immunization posts). The data suggested that the
internet was more accessible in region 2 compared to region 1.

Another constraint found during data reporting was data
completeness of the targeted participants. A total of 67.1%
(574/856) of users expressed that the individual data were
incomplete, especially on uniqueidentifier (ID number), which
was only available for up to 79% of the collected data points;
full name, which was available for up to 95% of individual data
points; birth date, which was available for up to 95% of the
collected data points; and gender, which was available for up
to 95% of the collected data points.

Most respondents (618/1065, 58%) indicated several constraints
that hindered the use of ASIK and were experienced
intermittently or too frequently, including (1) challenges in
retrieving individual data, (2) server errors, and (3) logistic stock
validation. The first challenge that arose in the early
development of the system is the lack of interconnectedness
with the civil registration database. During the preliminary
development phase of ASIK, the absence of established data
sharing agreements between the Indonesian MoH and the
Ministry of Home Affairs prevented users from efficiently
engaging in data reporting using ASIK.

Interconnection between ASIK and the civil registration database
will help health care workers automatically retrieve individual
demographic information such as gender, date of birth, and
address by inputting the 16 digits of the national ID. During
BIAN implementation, ASIK was still not connected to the civil
registration database owned by the Ministry of Home Affairs;
thus, health care workers needed to input the individua
information manually.

The second challenge al so stemmed from the early development
phase of the system, when the initial server capacity was
constrained, leading to suboptimal application performance.
System errorsthat were mentioned by the respondents happened
occasionally throughout the recording process. They sometimes
happened due to personal data input, vaccine type data input,
or the process of saving data. They potentially happened due
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to limited server performance caused by the high number of
usersinputting data at the same time.

The third challenge pertains to logistic stock management. In
contrast to thefirst challenge, ASIK was strategically integrated
with thelogistic system (SMILE) during its devel opment phase,
effectively establishing a linkage between immunization and
logistic data. However, the compliance and adherence to using
the SMILE were variable. Consequently, the comprehensive
implementation of the SMILE for monitoring logistic stocksin
the context of the BIAN 2022 campaign was not universal across
all public health centers. This posed an abstacle in the use of
ASIK given that logistic confirmation is a prerequisite for
inputting immunization data into ASIK. Respondents were
hindered from inputting theimmunization datainto ASIK if the
pharmacy staff had not input the logistic information into the
SMILE. Thiscreated some delaysin the datarecording process
during BIAN 2022.

These challenges have been addressed, and the system has been
enhanced over time, particularly during the latter stage of the
BIAN 2022 campaign. The system wasintegrated with the civil
registration database, the server capacity was upgraded, and
refinements were implemented in the integration between ASIK
and the SMILE. Asaresult, the efficacy of ASIK had anotable
improvement during the latter phase of the BIAN 2022
campaign. Nevertheless, many respondents gave positive
responsesfor theuse of ASIK asthendonesiaEIR. The positive
response correlated with the convenience of ASIK asan EIR.

Discussion

Principal Findings

Thelaunch of ASIK isapart of the MoH’smission to transform
health care services by assisting headth care workers in
efficiently and comprehensively recording patient data in a
single, integrated database [5,15,19]. The use of ASIK as
Indonesia’s first EIR was broad, covering 34 out of 38
provinces. The rate of adoption reached 93.5% (9708/10,382)
of public health centers (ie, the main health care provider for
the nationwide immunization campaign). Through 2 phased
releases, ASIK managed to record >21 million immunizations.
Although most users expressed a good understanding of the
system, several challenges persisted during theimplementation
phase.
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EIRs are instruments proven to be cost-effective in enhancing
coverage and timeliness of vaccination [23]. The use of EIRs
was considered beneficial in preventing delays in vaccinating
children as they help parents keep track of their children’'s
vaccination records and stay informed of their children’s
vaccination schedule[23,24]. Furthermore, EIRs are helpful to
identify high-risk populations; facilitate resource and activity
planning, such as monitoring vaccination coverage and vaccine
stock availability; and determinethe overall performance of the
immunization program [23,24]. During ASIK’s first launch,
Indonesia’'s MoH emphasized that, in the future, children who
have received immunization will have their records digitally
stored in ASIK, in which the integrated data aim to facilitate
parents’ accessto their children’simmunization data, especially
to be used for school-related purposes[19].

In the technical implementation guideline document for the
BIAN, recording and reporting of immunization activities are
mandated to be conducted electronically through ASIK [7].
Despite electronic datainput being mandatory, the data recorded
in ASIK did not represent the complete immunization service
during the BIAN 2022 campaign. According to the ASIK
analytical dashboard, the national coverage recorded in ASIK
for MR, OPV, IPV, and DPT-HB-Hib immunization was 50.1%
(18,301,057/36,497,694), 36.2% (938,623/2,595,240), 30.7%
(1,276,668/4,158,289), and 40.2% (1,371,104/3,407,900),
respectively. In addition, there was an average discrepancy of
approximately 19% between digital and manual datareporting.
When compared to similar supplementary immunization efforts
in previous years, the Polio National Immunization Week held
in 2016 achieved an impressive coverage rate of 96.5%. MR
supplementary immunization activities in 2017 exceeded
expectations, reaching >100.9%, whereasin 2018, the coverage
stood at approximately 73.4% [7]. Around the same time,
between 2017 and 2019, several countries, including
Afghanistan, Benin, Ghana, Timor-Leste, Togo, Sierra Leone,
Senegal, Rwanda, Pakistan, Niger, Maawi, Lesotho, and
Ethiopia, aso attained MR supplementary activity coverage
rates of >90% [25]. Nonetheless, it isimportant to consider that
these coverage data were obtained from manual or paper-based
immunization records and postcampaign surveys [25].

Considering that the immunization data are stored in different
files segregated by health center and ares, itisnearly impossible
to ensure that there is no duplication of data in each record.
Studies show that paper-based data reports actually create
challenges such as affecting health care workers' ability to make
data-driven decisions by analyzing the manual immunization
reports and increasing the burden of health workers to input
data both in the paper-based and digital reporting systems[26].
Furthermore, the use of paper-based aggregate datafor analysis
presents gaps, such aslimited individual longitudinal data, and
omits crucial sociodemographic information [27]. Data stored
electronically enable prompt data retrieval, hence facilitating
immediate reports related to disease and surveillance, which is
in contrast to paper-based reports that rely on manual retrieval
[13]. Dual use of EIR and paper-based immunization reports
further exacerbatesthe challenges of datainput using ASIK for
health care workers. A transition from paper-based reports to
paperless reports and dua entry processes are also perceived
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barriersand challengesto EIR implementation in other countries
such asKenyaand Vietnam [26,28]. Theimmunization program
has grown in complexity and leads to an increased need for
data, and theimmunization information system must beflexible
to cater to those needs [13]. Paper-based reports are limited in
meeting such needs asthey are heavily influenced by population
mobility and errors stemming from estimation of population
number [13]. Hence, moving forward, it isimportant for relevant
stakeholdersto decide whether to solely use paper-based reports
or onboard using ASIK for Indonesiaimmunization programs.

On the other hand, data captured in ASIK represent individual
data, which can be linked to personal immunization history
records. Individual immunization datarecorded in an EIR such
as ASIK offer the advantage of providing precise and timely
information. This, in turn, facilitates critical activities such as
monitoring vaccination compliance, mitigating dosing errors,
and identifying unvaccinated individuals[29]. The significance
of individual immunization recordsin clinical decision-making
is noteworthy as they provide a comprehensive historical
vaccination record and diminish thelikelihood of misclassifying
vaccination status [30]. Consequently, this aids in reducing
instances of both under- and overimmunization in children [31].
Furthermore, integrating individual immunization datafrom an
immunization information system into an electronic medical
record or electronic health record can enhance the accuracy of
vaccine safety assessments [30,32].

ASIK has achieved significant engagement, involving 93.5%
(9708/10,382) of public health centers across Indonesiawithin
a span of 7 months since its launch. This indicates that public
health centers were informed about the data input process and
user guide updates that come with it, although long-term
adherence to data input remains to be seen. The high level of
ASIK use might be supported by several aspects, such as the
compatibility of the Android app in Indonesia, the
user-friendliness of the system interface, and the ease of use.
Considering the high level of mobile phone and internet usein
Indonesia, the digitization of health servicereportsis happening
apace [33]. In 2021, approximately 90.5% of households in
Indonesia owned at | east one maobile phone, covering 65.8% of
the population, and approximately 62% of the population had
accessto theinternet [34]. Indonesiais estimated to have >200
million mobile phone users and is dominated by Android
operating systems (95%) [34,35]. This is in line with our
findings, in which 97% (923/952) of respondents stated that
they owned Android-based mobile devices. ASIK is built on
an Android operating system, which is compatible with various
mobile devices, allowing health care workers in Indonesia to
benefit from it [33]. Existing EIRs such as ImmunizaCA in
Canada, Zindagi Mehfooz in Pakistan, and DHIS2 Android
Capture App in Zambia are also built on Android-based
platforms[36-40].

A visually appealing or user-friendly Ul and UX can prompt
users to explore an app, facilitating a comprehensive
understanding of its available functions, consequently
influencing user acceptability [41,42]. It is essentia to
acknowledge that ASIK signifies a transition for health care
workers from paper-based to electronic reporting; hence, data
and variables should be both useful and recognizable to the
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health workersasit isimportant to note that afamiliar interface
correlateswith use frequency [43]. Other than that, afamiliarity
with workflow and adesign that carefully considers health care
workers' needs are crucia for effective EIR implementation
[26].

Despite the users acceptability of ASIK as an EIR, the low
number of reporting in certain provinces may be dueto several
factors. First, primary health care workers, often responsible
for numerous data collection tasks, are frequently burdened with
heavy workloads, lack mativation, and view data recording as
undesirable and time-consuming [44,45]. Such excessive
workloads can compromise the quality of health care data
reported at health facilities, leading to inaccuracies and
unreliability when other tasksinterfere with dataentry [46,47].
Indeed, the lowest compliance was often correlated with the
provinces that have the lowest ratios of primary health care
staff, and thus, it is presumed that staff time availability is the
strongest root cause for the observed variation in ASIK use.
Theworkload also affectsworkers' opportunitiesto adequately
familiarize themselves (digital familiarization) with any health
information system they are about to use, often coupled with
inadequate handover and shortage of available staff for this
knowledge transfer [48,49]. In the next phase, to ensure that
there is an appropriate and sustainable knowledge transfer to
all end users, conducting a cascading training-of-trainers
approach and establishing amultilevel technical support network
is recommended [28].

The sudden explosion in the number of health-related appsin
Indonesia, with >400 health-related apps developed and
introduced for health care facilities, further exacerbates the
burden on health workers regarding digital familiarization and
data input [15]. In addition, lack of adequate monitoring by
supervisors or managers and provision of technical support
affects the effective implementation of data reports through an
infformation system [48,49]. Furthermore, the BIAN
implementation coincided with amassive COVID-19 preventive
immuni zation effort, adding more tasksto primary careworkers
daily workload [50,51]. The implementation of COVID-19
immunization entailed a collaborative approach involving
various sectors, with heath personnel sourced from
governmental, military, and private practitioner sectors [52].
Thisstandsin stark contrast to the BIAN 2022 campaign, which
relied heavily on health workers stationed at public health center
facilities[52]. Therefore, there was adouble burden for primary
care workers to reach both the target for COVID-19
immunization and the target for the BIAN 2022 campaign and
report both resultsusing different digital pathways. Thisfurther
justified the need to simplify, integrate, and ensure the
interoperability of the health information system in Indonesia,
asmentioned inthedigital transformation blueprint, and ensure
that the EIR is developed to match users needs and able to
simplify the reporting workflow accordingly [15,26].

In the process of implementing digital technologiesin the health
care sector, certain challenges are inevitable [53]. These
challenges encompass a range of factors, including but not
limited to client identification and verification as well as lack
of database integration [53,54]. In ASIK, the collection of the
national identification number of the service recipient is a
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prerequisite for generating an immunization service record.
Indonesia uses a 16-digit identification number, known as the
resident registration number, which serves as a cornerstone of
national demographic identification [55]. Current dataindicate
that 97.2% of Indonesian citizens aready possess a unique
identification number, but there arealso 5.38 million individuals
without unique identification numbers [55,56]. During BIAN
implementation, there were many instances in which patients
did not bring any persona identification tools when
immuni zation serviceswere provided. Consequently, userswere
burdened to create individual data without unique identifiers
while also needing to remember that exact record for
identification and retrieval in the future when the same patient
visited. Lack of linkage and integration with other databases
were also a common challenge, which happened in the
development of EIRs in Africa [54]. It is crucial to foster
awareness and establish a mutual understanding between the
realms of public health and IT to facilitate EIR development
[54]. Ensuring that EIRs comprehensively covered all regions
across Indonesia, encompassing an estimated target popul ation
of 37 million individuals for BIAN immunization, presented a
challenge in conveying this requirement effectively, especially
in the beginning of the system’s development. To build an
interoperable EIR system, integration with the nationa ID
database is crucial [28]. Moving forward, the MoH could
establish a continuous collaboration with the Ministry of Home
Affairsasthe primary stakeholders and foster understanding of
and commitment to the need for database integration and
providing immediate legal identity to the population since birth.

To report immunization data in ASIK, having access to the
internet is a prerequisite. Despite statistics indicating that
approximately 62% of Indonesia’s population use the internet
and the country’s consistent progress in improving internet
connectivity, disparities persist in terms of access across
different social classesand regions[34,57]. Notably, significant
portions of Indonesia, particularly in the eastern regions, still
lack accessto theinternet [58]. The distribution of infrastructure
for signal reception in Indonesia reveals that >3023 villages
lack signal reception infrastructure, with >934 of these villages
located in Papua [34]. Given the limited internet access, it is
unsurprising that the coverage of MR, OPV, IPV, and
DPT-HB-Hib immunization reports using ASIK remained low
in Papua. Mobile apps that need to constantly rely on internet
connectivity reduce effectiveness for users such as health care
workersthat operatein remoteregions[59]. To reducethedigital
divide among regions, the government could explore the
potential use of satellite-based cellular and internet connectivity
for rural areas [60]. This could be done through collaboration
with the Ministry of Communication and Information
Technology or alongside existing internet provider entities.
Other than ensuring internet connectivity, support and assistance
toinfrastructure and human resourcesis paramount, particularly
in areas with low information and communications technol ogy
maturity scores[61].

Thisisthefirst study that describesthe EIR in Indonesia, which
replaces the manual reporting system from the MoH, including
describing its use during the BIAN. Furthermore, the
guantitative survey provided an overview of the obstacles in
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theimplementation of ASIK for theBIAN program and provided
input on the features that need to be improved for future
immunization data collection processes. However, a relative
weighing of the factors that require future improvement was
not sought and, thus, can become the subject of future research.

This study has several limitations that need to be considered.
First, ASIK is only available on Android-based platforms and
has not been released for iOS; thus, data reporting islimited to
officers who own devices compatible with Android. Second,
the quantitative survey that was administered covered alimited
number of the actual ASIK usersin thefield, but it is expected
that this number can represent feedback from the field. In
addition, using Mentimeter potentially limited the feedback
from some of the participants when they did not fill the
guestionnaire in a timely manner, and considering that the
evaluation meeting was conducted on the web, there was arisk
of limited control over the participants filling out the
guestionnaire in atimely manner. Finally, the manual data that
were compared to ASIK are the result of a report from the
provincial health office, which might not fully capture the
recording process that took place. Nevertheless, this study
provides adeeper understanding of theuseof ASIK inthe BIAN
program as the first EIR implemented nationally by the MoH.

Conclusions

EIRs have demonstrated their cost-effectiveness in improving
vaccination coverage and timeliness, offering numerous
advantages in disease prevention and health care management.

Acknowledgments

Aisyah et a

Adoption and continuous use of EIRs entail numerous
challenges, especialy in a country such as Indonesia with an
enormous number of targeted immunization populations and
limited infrastructure settings. Challenges observed from this
study included the gap between manually reported data and
electronic records due to dual data entry processes, heavy
workloads for primary care health workers to carry out
immunization campaigns as well as the reporting process; lack
of data completenessin ID number, full name, date of birth, or
gender; system interferences dueto the early devel opment phase
of the system; and limited infrastructure settings to support
digital connection in remote areas. Addressing these challenges
and ensuring adequate support for health care workers are
essential steps in enhancing the effectiveness of EIRs in
improving public health outcomes.

Although faced with the aforementioned challenges, ASIK as
Indonesia’s first national EIR managed to reach substantial
engagement. More than 93% of its targeted users adopted the
system, and thiswas potentially made possible by ease of system
use, continuous system improvement according to users
feedback, and immediate regulation support. Ease of use and
user-friendly appsthat smplify datainput processes are essentia
to reinforce user acceptability. In the future, ASIK can be
developed for a wider immunization program provided that
improvement of featuresis carried out, including the preparation
of relevant human resources and supporting digital infrastructure
and stronger regulatory support.

The authors would like to thank the Digital Transformation Office, Ministry of Health, Republic of Indonesia, for supporting the
study implementation and developing the Aplikasi Sehat IndonesiaKu integrated system; the public health centers and district
and provincial health offices across Indonesia who participated in the study; and the Directorate of |mmunization Management,
Ministry of Health of Indonesia, who supported the study implementation. The authors did not receive funding for the creation
of this manuscript. Thiswork was supported in part by the International Agency for Research on Cancer (IARC) through training
by the Biobanking and Cohort Network (Civilian Research and Devel opment Foundation Global, award 66415). While 2 authors
are affiliated with Aceso Global Health Consultants, which is a private company, they declare that this research project did not
receive funding from Aceso Global Health Consultants. The company did not have arolein the study design, data collection and
analysis, decision to publish, or preparation of the manuscript. Where authors areidentified as personnel of the |ARC, the authors
alone are responsible for the views expressed in this paper, which do not necessarily represent the decisions, policy, or views of
the IARC.

Data Availability
The datasets generated or analyzed during this study are available from the corresponding author on reasonable request.

Authors Contributions

DNA led the study design and developed the paper concept, main structure, and methodology. AU, FMR, and NHA conducted
the quantitative survey and accessed and analyzed the data. DNA, AU, FMR, and NHA wrote the first draft of the paper. ZK and
LM validated the study and critically revised the manuscript content. DNA and AU had primary responsibility for the final content.
All authors contributed to reviewing the study data and the manuscript design and to the approval of the final manuscript.

Conflictsof I nterest

LM is the director of Aceso Global Health Consultants, and DNA is a consultant of the company. However, both of them
contributed to this paper on a pro bono basis. All other authors declare no conflicts of interest.

https://www.i-jmr.org/2025/1/e53849 Interact JMed Res 2025 | vol. 14 | €53849 | p. 14

(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

INTERACTIVE JOURNAL OF MEDICAL RESEARCH Aisyah et d

Multimedia Appendix 1

Questionnaire.
[DOCX File, 203 KB-Multimedia Appendix 1]

Multimedia Appendix 2

Bulan Imunisasi Anak Nasional 2022 campaign target.
[DOCX File, 9 KB-Multimedia Appendix 2]

Multimedia Appendix 3

Comparison of measles-rubellavaccine; oral polio vaccine; inactivated polio vaccine; and diphtheria, pertussis, tetanus, hepatitis
B, and Haemophilus influenzae type B immunization coverage using Aplikasi Sehat IndonesiaKu data and manual report data.
[DOCX File, 14 KB-Multimedia Appendix 3]

Multimedia Appendix 4

Detail of measles-rubella vaccine; oral polio vaccine; inactivated polio vaccine; and diphtheria, pertussis, tetanus, hepatitis B,
and Haemophilus influenzae type immunization coverage using Aplikasi Sehat IndonesiaKuASIK data and manual report data.
[DOCX File, 23 KB-Multimedia Appendix 4]

References

1.  Vaccine-preventable diseases and immunization programme. World Heal th Organization Regional Office for Europe. 2005.

URL: https://iris.who.int/bitstream/handle/10665/107665/WHO-EURO-2005-8588-48360-71799-eng.
pdf ?sequence=3&isAllowed=y [accessed 2023-08-05]
2. Tdbird SE, Carrico J, LaEM, Carias C, Marshall GS, Roberts CS, et al. Impact of routine childhood immunization in

reducing vaccine-preventable diseases in the United States. Pediatrics. Sep 01, 2022;150(3):€2021056013. [doi:
10.1542/peds.2021-056013] [Medline: 35821599]

3. Indonesiapopulation. Worldmeter. URL : https.//www.worldometers.info/worl d-popul ation/indonesi a-popul ation [ accessed
2023-08-05]

4.  Immunization Agenda 2030 Partners. Immunization agenda 2030: a global strategy to leave no one behind. Vaccine. Apr
08, 2024;42 Suppl 1:S5-14. [FREE Full text] [doi: 10.1016/j.vaccine.2022.11.042] [Medline: 39004466]

5.  Indonesiatargets low vaccination areas to tackle decline in childhood immunization: during world immunization week,
Indonesiarecommitsto increasing immunization. United Nations International Children's Emergency Fund. May 04, 2023.
URL: https://www.unicef.org/indonesi a/press-rel eases/

indonesi a-targets-| ow-vaccinati on-areas-tackl e-decline-childhood-immuni zation [accessed 2023-08-05]
6.  Impact of COVID-19 on routineimmunization in Indonesia: quarterly assessment using I nteractive Voice Recording (IVR)

technology to assess the continuity of immunization services across all 34 provinces during the COVID-19 pandemic.
United Nations International Children's Emergency Fund. URL: https.//www.unicef.org/indonesia/reports/
impact-covid-19-routine-immuni zation-indonesia [ accessed 2023-09-10]

7.  Petunjuk Teknis Bulan Imunisasi Anak Nasional (BIAN). Kemenkes. Jun 30, 2022. URL : https.//ayosehat.kemkes.go.id/
petunj uk-teknis-bul an-imunisasi -anak-nasional -bian [accessed 2023-08-05]

8.  Routineimmunization services during the COVID-19 pandemic. World Health Organi zation Regional Officefor the Western
Pacific. Apr 13, 2020. URL.: https://apps.who.int/iris/bitstream/handl e/10665/331925/
Routine-immunization-services-COVID-19-eng.pdf [accessed 2023-09-10]

9.  Yuliyanti S, Rifgi FM, Prasetyo RL, Nurhasanah E, Priambada AB, Abbas P. Analysis of basic immunization services
during the COVID-19 pandemic at public health centers in Semarang. Open Access Maced JMed Sci. Nov 26,
2021;9(E):1338-1344. [doi: 10.3889/0amjms.2021.7336]

10. LimSS, Stein DB, Charrow A, Murray CJ. Tracking progress towards universal childhood immunisation and the impact
of global initiatives: a systematic analysis of three-dose diphtheria, tetanus, and pertussis immunisation coverage. The
Lancet. Dec 13, 2008;372(9655):2031-2046. [doi: 10.1016/50140-6736(08)61869-3]

11. Bosch-Capblanch X, Ronveaux O, Doyle V, Remedios V, Bchir A. Accuracy and quality of immunization information
systems in forty-one low income countries. Trop Med Int Health. Jan 2009;14(1):2-10. [FREE Full text] [doi:
10.1111/j.1365-3156.2008.02181.x] [Medline: 19152556]

12. Ronveaux O, Rickert D, Hadler S, Groom H, Lloyd J, Bchir A, et al. The immunization data quality audit: verifying the
quality and consistency of immunization monitoring systems. Bull World Health Organ. Jul 2005;83(7):503-510. [FREE
Full text] [Medline: 16175824]

13. Electronicimmunization registry: practical considerationsfor planning, development, implementation and eval uation. Pan
American Health Organization. 2017. URL: https:/iris.paho.org/handle/10665.2/34865 [accessed 2023-08-11]

https://www.i-jmr.org/2025/1/e53849 Interact JMed Res 2025 | vol. 14 | €53849 | p. 15
(page number not for citation purposes)

RenderX


https://jmir.org/api/download?alt_name=ijmr_v14i1e53849_app1.docx&filename=669020db96e858dfa4c5e8d569b68b15.docx
https://jmir.org/api/download?alt_name=ijmr_v14i1e53849_app1.docx&filename=669020db96e858dfa4c5e8d569b68b15.docx
https://jmir.org/api/download?alt_name=ijmr_v14i1e53849_app2.docx&filename=b7081123b52099c69a4e743527711556.docx
https://jmir.org/api/download?alt_name=ijmr_v14i1e53849_app2.docx&filename=b7081123b52099c69a4e743527711556.docx
https://jmir.org/api/download?alt_name=ijmr_v14i1e53849_app3.docx&filename=943a7be6fdef6d1f5c8d80d58c92be40.docx
https://jmir.org/api/download?alt_name=ijmr_v14i1e53849_app3.docx&filename=943a7be6fdef6d1f5c8d80d58c92be40.docx
https://jmir.org/api/download?alt_name=ijmr_v14i1e53849_app4.docx&filename=1eced382174c2896f954d60b0c70f570.docx
https://jmir.org/api/download?alt_name=ijmr_v14i1e53849_app4.docx&filename=1eced382174c2896f954d60b0c70f570.docx
https://iris.who.int/bitstream/handle/10665/107665/WHO-EURO-2005-8588-48360-71799-eng.pdf?sequence=3&isAllowed=y
https://iris.who.int/bitstream/handle/10665/107665/WHO-EURO-2005-8588-48360-71799-eng.pdf?sequence=3&isAllowed=y
http://dx.doi.org/10.1542/peds.2021-056013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35821599&dopt=Abstract
https://www.worldometers.info/world-population/indonesia-population
https://linkinghub.elsevier.com/retrieve/pii/S0264-410X(22)01455-4
http://dx.doi.org/10.1016/j.vaccine.2022.11.042
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39004466&dopt=Abstract
https://www.unicef.org/indonesia/press-releases/indonesia-targets-low-vaccination-areas-tackle-decline-childhood-immunization
https://www.unicef.org/indonesia/press-releases/indonesia-targets-low-vaccination-areas-tackle-decline-childhood-immunization
https://www.unicef.org/indonesia/reports/impact-covid-19-routine-immunization-indonesia
https://www.unicef.org/indonesia/reports/impact-covid-19-routine-immunization-indonesia
https://ayosehat.kemkes.go.id/petunjuk-teknis-bulan-imunisasi-anak-nasional-bian
https://ayosehat.kemkes.go.id/petunjuk-teknis-bulan-imunisasi-anak-nasional-bian
https://apps.who.int/iris/bitstream/handle/10665/331925/Routine-immunization-services-COVID-19-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/331925/Routine-immunization-services-COVID-19-eng.pdf
http://dx.doi.org/10.3889/oamjms.2021.7336
http://dx.doi.org/10.1016/s0140-6736(08)61869-3
https://onlinelibrary.wiley.com/doi/10.1111/j.1365-3156.2008.02181.x
http://dx.doi.org/10.1111/j.1365-3156.2008.02181.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19152556&dopt=Abstract
https://europepmc.org/abstract/MED/16175824
https://europepmc.org/abstract/MED/16175824
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16175824&dopt=Abstract
https://iris.paho.org/handle/10665.2/34865
http://www.w3.org/Style/XSL
http://www.renderx.com/

INTERACTIVE JOURNAL OF MEDICAL RESEARCH Aisyah et d

14.

15.

16.

17.

18.

19.

20.

21

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

Dolan SB, Carnahan E, Shearer JC, Beylerian EN, Thompson J, Gilbert SS, et al. Redefining vaccination coverage and
timeliness measures using electronic immunization registry datain low- and middle-income countries. Vaccine. Mar 22,
2019;37(13):1859-1867. [FREE Full text] [doi: 10.1016/j.vaccine.2019.02.017] [Medline: 30808566]

Cetak biru strategi transformasi digital kesehatan 2024. Kementerian Kesehatan Republik Indonesia. 2021. URL: https:/
[online.fliphtml5.com/egzdb/hsaal#p=1 [accessed 2023-08-05]

Sehat Indonesiaku. Google Play. URL: https://play.google.com/store/apps/detail s7id=com.dto.sehatindonesiaku& hl=id
[accessed 2023-08-04]

Kemenkes RI. Dashboard ASIK - Imunisasi Rutin - Saya sudah melakukan penginputan pada ASIK Mobile tapi capaian
belum bertambah pada. Kemenkes. URL: https://fag.kemkes.go.id/fag/

dashboard-asik-imuni sasi -rutin-saya-sudah-mel akukan-pengi nputan-pada-asi k-mobil e-tapi -capai an-bel um-bertambah-pada-website
[accessed 2025-02-01]

Danovaro-Holliday MC, Contreras MP, Pinto D, Molina-AguileraIB, Miranda D, Garcia O, et a. Assessing electronic
immunization registries: the Pan American Health Organization experience. Rev Panam Salud Publica. 2019;43:€28. [FREE
Full text] [doi: 10.26633/RPSP.2019.28] [Medline: 31093252]

Rokom. Tak lagi dicatat manual, imunisasi anak akan terdatadigital di Aplikasi Sehat Indonesiaku (ASIK). Sehat Negeriku.
May 18, 2022. URL: https:.//sehathegeriku.kemkes.go.id/baca/umum/20220518/4039909/

tak-1agi-dicatat-manual -imuni sasi -anak-akan-terdata-digital - di-aplikasi -sehat-indonesi aku-asik/ [accessed 2023-08-06]
Rokom. Besok PeduliLindungi resmi bertransformasi menjadi SATUSEHAT mobile. Sehat Negeriku. Mar 10, 2023. URL :
https.//sehatnegeriku.kemkes.go.id/baca/rilis-media/20230228/2042474/
besok-pedulilindungi-resmi-bertransformasi-menjadi-satusehat-maobil e/ [accessed 2025-02-01]

Pedoman dan standar etik penelitian dan pengembangan kesehatan nasional. Komisi Etik Penelitian Dan Pengembangan
Kesehatan Nasional Kementerian Kesehatan Republik Indonesia Tahun 2017. Nov 13, 2017. URL : https://kepk.
poltekkestasikmal aya.ac.id/wp-content/upl 0ads/2018/05/201 7-K EPPK N-Standar-dan-Pedoman-.pdf [accessed 2023-09-10]
Capaian bulan imunisasi anak nasional tahap | dan tahap | tahun 2022. Kementerian Kesehatan Republik Indonesia. 2024.
URL : https://drive.google.com/file/d/1IRFE2cnJUbOBDsaiw0SSIAM EgG5Y CVfhJ/view2usp=sharing [accessed 2025-02-23]
Bloland P, MacNeil A. Defining & assessing the quality, usability, and utilization of immunization data. BMC Public
Health. Apr 04, 2019;19(1):380. [FREE Full text] [doi: 10.1186/s12889-019-6709-1] [Medline: 30947703]

El-Khatib Z, El-Haabi S, Khdeir MA, Khader Y S. Children immunization app (CImA), low-cost digital solution for
supporting Syrian refugeesin Zaatari camp in Jordan — general description. In: Proceedings of the IEEE/ACS 16th
International Conference on Computer Systemsand Applications. 2019. Presented at: AICCSA 2019; November 3-7, 2019;
Abu Dhabi, United Arab Emirates. [doi: 10.1109/AICCSA47632.2019.9035211]

Cutts FT, Danovaro-Holliday MC, Rhoda DA. Challenges in measuring supplemental immunization activity coverage
among measles zero-dose children. Vaccine. Mar 01, 2021;39(9):1359-1363. [FREE Full text] [doi:
10.1016/j.vaccine.2020.11.050] [Medline: 33551302]

Wittenauer R, Dolan SB, Njoroge A, Onyango P, Owiso G, Rabinowitz P, et a. Usability and acceptability of electronic
immunization registry data entry workflows from the health care worker perspective in Siaya, Kenya (part 3): pre-post
study. IMIR Form Res. Mar 30, 2023;7:€39383. [FREE Full text] [doi: 10.2196/39383] [Medline: 36995755]

Rolnick J. Aggregate health data in the United States: steps toward a public good. Health Informatics J. Jun
2013;19(2):137-151. [FREE Full text] [doi: 10.1177/1460458212462077] [Medline: 23715213]

Dang H, Dao S, Carnahan E, Kawakyu N, Duong H, Nguyen T, et al. Determinants of scale-up from asmall pilot to a
national el ectronic immunization registry in Vietnam: qualitative evaluation. JMed Internet Res. Sep 22, 2020;22(9):€19923.
[FREE Full text] [doi: 10.2196/19923] [Medline: 32960184]

Dash S, Shakyawar SK, Sharma M, Kaushik S. Big datain healthcare: management, analysis and future prospects. J Big
Data. Jun 19, 2019;6:54. [doi: 10.1186/s40537-019-0217-0]

Stockwell MS, Natargjan K, Ramakrishnan R, Holleran S, Forney K, Aponte A, et a. Immunization data exchange with
electronic health records. Pediatrics. Jun 2016;137(6):e20154335. [doi: 10.1542/peds.2015-4335] [Medline: 27244856]
McGreevy S, Murray M, Montero L, Gibson C, Comfort B, Barry M, et al. Assessing the immunization information system
and electronic health record interface accuracy for COVID-19 vaccinations. JAMIA Open. Apr 13, 2023;6(2):00ad026.
[FREE Full text] [doi: 10.1093/jamiaopen/o0ad026] [Medline: 37063406]

Groom HC, Crane B, Naleway AL, Weintraub E, Daley MF, Wain K, et al. Monitoring vaccine safety using the vaccine
safety datalink: assessing capacity to integrate data from immunization information systems. Vaccine. Jan 31,
2022;40(5):752-756. [FREE Full text] [doi: 10.1016/j.vaccine.2021.12.048] [Medline: 34980508]

Accelerating the app economy in Indonesia: Android and Google Play’simpact in Indonesia. Access Partnership. Aug
2023. URL: https://accesspartnership.com/wp-content/upl oads/2023/08/A ccel erating-the-app-economy-in-indonesia. pdf
[accessed 2023-09-13]

Statistik telekomunikasi Indonesia 2021. Badan Pusat Statistik Indonesia. Sep 7, 2022. URL : https://www.bps.go.id/
publication/2022/09/07/bcc820e694c537ed3ec1 3109/ stati stik-tel ekomunikasi -indonesia-2021.html [accessed 2023-08-13]
Smartphone usersin Indonesia. Start.io. URL: https.//www.start.io/audience/smartphone-users-in-indonesia [accessed
2023-08-13]

https://www.i-jmr.org/2025/1/e53849 Interact JMed Res 2025 | vol. 14 | €53849 | p. 16

(page number not for citation purposes)


https://linkinghub.elsevier.com/retrieve/pii/S0264-410X(19)30212-9
http://dx.doi.org/10.1016/j.vaccine.2019.02.017
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30808566&dopt=Abstract
https://online.fliphtml5.com/egzdb/hsaa/#p=1
https://online.fliphtml5.com/egzdb/hsaa/#p=1
https://play.google.com/store/apps/details?id=com.dto.sehatindonesiaku&hl=id
https://faq.kemkes.go.id/faq/dashboard-asik-imunisasi-rutin-saya-sudah-melakukan-penginputan-pada-asik-mobile-tapi-capaian-belum-bertambah-pada-website
https://faq.kemkes.go.id/faq/dashboard-asik-imunisasi-rutin-saya-sudah-melakukan-penginputan-pada-asik-mobile-tapi-capaian-belum-bertambah-pada-website
https://europepmc.org/abstract/MED/31093252
https://europepmc.org/abstract/MED/31093252
http://dx.doi.org/10.26633/RPSP.2019.28
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31093252&dopt=Abstract
https://sehatnegeriku.kemkes.go.id/baca/umum/20220518/4039909/tak-lagi-dicatat-manual-imunisasi-anak-akan-terdata-digital-di-aplikasi-sehat-indonesiaku-asik/
https://sehatnegeriku.kemkes.go.id/baca/umum/20220518/4039909/tak-lagi-dicatat-manual-imunisasi-anak-akan-terdata-digital-di-aplikasi-sehat-indonesiaku-asik/
https://sehatnegeriku.kemkes.go.id/baca/rilis-media/20230228/2042474/besok-pedulilindungi-resmi-bertransformasi-menjadi-satusehat-mobile/
https://sehatnegeriku.kemkes.go.id/baca/rilis-media/20230228/2042474/besok-pedulilindungi-resmi-bertransformasi-menjadi-satusehat-mobile/
https://kepk.poltekkestasikmalaya.ac.id/wp-content/uploads/2018/05/2017-KEPPKN-Standar-dan-Pedoman-.pdf
https://kepk.poltekkestasikmalaya.ac.id/wp-content/uploads/2018/05/2017-KEPPKN-Standar-dan-Pedoman-.pdf
https://drive.google.com/file/d/1RFE2cnJUbOBDsaiw0SSJAMEgG5YCVfhJ/view?usp=sharing
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-019-6709-1
http://dx.doi.org/10.1186/s12889-019-6709-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30947703&dopt=Abstract
http://dx.doi.org/10.1109/AICCSA47632.2019.9035211
https://linkinghub.elsevier.com/retrieve/pii/S0264-410X(20)31503-6
http://dx.doi.org/10.1016/j.vaccine.2020.11.050
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33551302&dopt=Abstract
https://formative.jmir.org/2023//e39383/
http://dx.doi.org/10.2196/39383
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36995755&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/1460458212462077?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/1460458212462077
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23715213&dopt=Abstract
https://www.jmir.org/2020/9/e19923/
http://dx.doi.org/10.2196/19923
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32960184&dopt=Abstract
http://dx.doi.org/10.1186/s40537-019-0217-0
http://dx.doi.org/10.1542/peds.2015-4335
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27244856&dopt=Abstract
https://europepmc.org/abstract/MED/37063406
http://dx.doi.org/10.1093/jamiaopen/ooad026
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37063406&dopt=Abstract
https://europepmc.org/abstract/MED/34980508
http://dx.doi.org/10.1016/j.vaccine.2021.12.048
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34980508&dopt=Abstract
https://accesspartnership.com/wp-content/uploads/2023/08/Accelerating-the-app-economy-in-indonesia.pdf
https://www.bps.go.id/publication/2022/09/07/bcc820e694c537ed3ec131b9/statistik-telekomunikasi-indonesia-2021.html
https://www.bps.go.id/publication/2022/09/07/bcc820e694c537ed3ec131b9/statistik-telekomunikasi-indonesia-2021.html
https://www.start.io/audience/smartphone-users-in-indonesia
http://www.w3.org/Style/XSL
http://www.renderx.com/

INTERACTIVE JOURNAL OF MEDICAL RESEARCH Aisyah et d

36.

37.

38.

39.

40.

41.

42.

43.

45,

46.

47.

48.

49,

50.

51.

52.

53.

55.

56.

Hasan S, Yousuf MM, Faroog M, Marwah N, Andrabi SA, Kumar H. e-vaccine: an immunization app. In: Proceedings of
the 2nd International Conference on Intelligent Engineering and Management. 2021. Presented at: ICIEM 2021; April
28-30, 2021; London, UK. [doi: 10.1109/iciem51511.2021.9445386]

Sullivan E, Masood T, Javed W, Bagshaw K, Ollis S, Regmi B, et al. Electronic immunization information systems: a case
report of lessons learned from implementation in Pakistan. Mhealth. Jul 05, 2020;6:31. [FREE Full text] [doi:
10.21037/mhealth.2020.01.07] [Medline: 32632369]

Wilson K, Atkinson KM, Deeks SL, Crowcroft NS. Improving vaccine registries through mobile technologies: avision for
mobile enhanced | mmunization information systems. JAm Med Inform Assoc. Jan 2016;23(1):207-211. [FREE Full text]
[doi: 10.1093/jamia/ocv055] [Medline; 26078414]

Siddiqgi DA, Abdullah S, Dharma VK, Shah MT, Akhter MA, Habib A, et al. Using alow-cogt, real-time electronic
immunization registry in Pakistan to demonstrate utility of data for immunization programs and evidence-based decision
making to achieve SDG-3: insights from analysis of Big Data on vaccines. Int JMed Inform. May 2021;149:104413. [doi:
10.1016/j.ijmedinf.2021.104413] [Medline: 33652259]

Seymour D, Werner L, Mwansa FD, BululaN, MwanyikaH, Dube M, et a. Electronic immunization registriesin Tanzania
and Zambia: shaping aminimum viable product for scaled solutions. Front Public Health. Aug 7, 2019;7:218. [FREE Full
text] [doi: 10.3389/fpubh.2019.00218] [Medline: 31440494]

Pratama MA, Cahyadi AT. Effect of user interface and user experience on application sales. IOP Conf Ser Mater Sci Eng.
2020;879:012133. [doi: 10.1088/1757-899X/879/1/012133]

Carnahan E, FerrissE, Beylerian E, Mwansa FD, BululaN, Lyimo D, et al. Determinants of facility-level use of electronic
immunization registriesin Tanzaniaand Zambia: an observational analysis. Glob Health Sci Pract. Sep 2020;8(3):488-504.
[doi: 10.9745/ghsp-d-20-00134]

Shen Z, Xue C, Wang H. Effects of users familiarity with the objects depicted in icons on the cognitive performance of
icon identification. |perception. Jun 11, 2018;9(3):2041669518780807. [FREE Full text] [doi: 10.1177/2041669518780807]
[Medline: 29977490]

Nicol E, Bradshaw D, Phillips T, Dudley L. Human factors affecting the quality of routinely collected datain South Africa
Stud Health Technol Inform. 2013;192:788-792. [Medline: 23920665]

Dharmayuda AA, Wulandari LP. Analisis beban kerja dokter umum di Puskesmas kota Denpasar dengan menggunakan
metode workload indicators of staffing need. Public Health Prevent Med Arch. Jul 2015;3(1):16. [FREE Full text] [doi:
10.15562/phpma.v3i1.95]

Hlaing T, Myint ZM. Factors affecting data quality of health management information system at township level, Bago
region, Myanmar. Int J Community Med Public Health. Feb 28, 2022;9(3):1298-1307. [doi:
10.18203/2394-6040.ijcmph20220686]

Purwanti E, Ediyono S. The relationship between heavy workload and the nurse's performance. Int JMed Sci Clin Res
Stud. Jun 01, 2022;2(6):445-450. [doi: 10.47191/ijmscrs/v2-i6-01]

Gléle Ahanhanzo Y, Ouedraogo LT, Kpozéhouen A, Coppieters Y, Makoutodé M, Wilmet-Dramaix M. Factors associated
with data quality in the routine health information system of Benin. Arch Public Health. Jul 28, 2014;72(1):25. [EREE Full
text] [doi: 10.1186/2049-3258-72-25] [Medline: 25114792]

Khobi JA, Mtebe JS, Mbelwa JT. Factors influencing district health information system usage in Sierra Leone: a study
using the technol ogy-organization-environment framework. Electron J Inf Syst Dev Ctries. Nov 2020;86:€12140. [doi:
10.1002/isd2.12140]

Terbaru! Ketentuan pelaksanaan vaksin booster (Per 27 Januari 2022). Satuan Tugas Penanganan COVID-19. Jan 29, 2022.
URL: https://covid19.go.id/tenaga-kesehatan/terbaru-ketentuan-pel aksanaan-vaksi n-booster-27-januari-2022 [accessed
2023-08-14]

NugrahaRR, Miranda AV, Ahmadi A, Lucero-Prisno DE. Accelerating Indonesian COV1D-19 vaccination rollout: acritical
task amid the second wave. Trop Med Health. Sep 22, 2021;49(1):76. [doi: 10.1186/s41182-021-00367-3] [Medline:
34548099

COVID-19 vaccine post introduction evaluation (cPIE): Indonesia country report. World Health Organization. 2022. URL:
https://cdn.who.int/media/docs/defaul t-source/searo/indonesi a/indonesi a-cpie-report.pdf [accessed 2023-08-14]
Classification of digital health interventions v 1.0: a shared language to describe the uses of digital technology for health.
World Health Organization. 2018. URL : https://apps.who.int/irig/bitstream/handl e/10665/260480/WHO-RHR-18.06-eng.
pdf [accessed 2023-08-08]

Namageyo-FunaA, Samuel A, Bloland P, Macneil A. Considerationsfor the development and implementation of electronic
immunization registriesin Africa. Pan Afr Med J. 2018;30:81. [doi: 10.11604/pamj.2018.30.81.11951]

Soemartono T. The dynamic of e-K TP evaluation program in DKI Jakarta. Int J Adm Sci Organ. 2014;20(2):90-97. [doi:
10.20476/jbb.v20i2.3070]

Tangkilisan W, Sjam JM, Supriadi T, Marota R. Legal problems of the misuse of electronic identification card (E-Ktp)
datain the Indonesian general election. J Posit Sch Psychol. 2022;6(6):5851-5866.

https://www.i-jmr.org/2025/1/e53849 Interact JMed Res 2025 | vol. 14 | €53849 | p. 17

(page number not for citation purposes)


http://dx.doi.org/10.1109/iciem51511.2021.9445386
https://europepmc.org/abstract/MED/32632369
http://dx.doi.org/10.21037/mhealth.2020.01.07
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32632369&dopt=Abstract
https://europepmc.org/abstract/MED/26078414
http://dx.doi.org/10.1093/jamia/ocv055
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26078414&dopt=Abstract
http://dx.doi.org/10.1016/j.ijmedinf.2021.104413
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33652259&dopt=Abstract
https://europepmc.org/abstract/MED/31440494
https://europepmc.org/abstract/MED/31440494
http://dx.doi.org/10.3389/fpubh.2019.00218
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31440494&dopt=Abstract
http://dx.doi.org/10.1088/1757-899X/879/1/012133
http://dx.doi.org/10.9745/ghsp-d-20-00134
https://journals.sagepub.com/doi/abs/10.1177/2041669518780807?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/2041669518780807
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29977490&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23920665&dopt=Abstract
https://www.researchgate.net/publication/332348224_Analisis_Beban_Kerja_Dokter_Umum_di_Puskesmas_Kota_Denpasar_dengan_Menggunakan_Metode_Workload_Indicators_of_Staffing_Need
http://dx.doi.org/10.15562/phpma.v3i1.95
http://dx.doi.org/10.18203/2394-6040.ijcmph20220686
http://dx.doi.org/10.47191/ijmscrs/v2-i6-01
https://archpublichealth.biomedcentral.com/articles/10.1186/2049-3258-72-25
https://archpublichealth.biomedcentral.com/articles/10.1186/2049-3258-72-25
http://dx.doi.org/10.1186/2049-3258-72-25
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25114792&dopt=Abstract
http://dx.doi.org/10.1002/isd2.12140
https://covid19.go.id/tenaga-kesehatan/terbaru-ketentuan-pelaksanaan-vaksin-booster-27-januari-2022
http://dx.doi.org/10.1186/s41182-021-00367-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34548099&dopt=Abstract
https://cdn.who.int/media/docs/default-source/searo/indonesia/indonesia-cpie-report.pdf
https://apps.who.int/iris/bitstream/handle/10665/260480/WHO-RHR-18.06-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/260480/WHO-RHR-18.06-eng.pdf
http://dx.doi.org/10.11604/pamj.2018.30.81.11951
http://dx.doi.org/10.20476/jbb.v20i2.3070
http://www.w3.org/Style/XSL
http://www.renderx.com/

INTERACTIVE JOURNAL OF MEDICAL RESEARCH Aisyah et d

57.  Beyond unicorns: harnessing digital technologiesfor inclusion in Indonesia. World Bank Group. Jul 28, 2021. URL: https:/
/www.worldbank.org/en/country/indonesia/publication/
beyond-unicorns-harnessing-digital -technol ogi es-for-inclusion-in-indonesia [ accessed 2023-08-14]

58. Telehealth and digital inclusion in Indonesia. High-Quality Technical Assistance for Results. 2022. URL : https://archive.
ids.ac.uk/heart/wp-content/upl oads/2022/01/ Tel eheal th-and-Digital -1 nclusi on-in-1ndonesi a- Executive- Summary. pdf
[accessed 2023-08-14]

59. Mitgang EA, Blaya JA, Chopra M. Digital health in response to COVID-19 in low- and middle-income countries:
opportunitiesand challenges. Glob Policy. Jul 2021;12(Suppl 6):107-109. [FREE Full text] [doi: 10.1111/1758-5899.12880]
[Medline: 34230840]

60. Akhtar MD, Mathur G, Kravchenko O, RakhraM. Connecting the unconnected: bridging the digital divide with affordable
satellite through enabled smartphones. E3S Web Conf. Nov 30, 2023;453:01054. [doi: 10.1051/e3sconf/202345301054]

61. Aisyah DN, Setiawan AH, Lokopessy AF, Faradiba N, Setigji S, Manikam L, et al. The information and communication
technology maturity assessment at primary health care services across 9 provincesin Indonesia: evaluation study. IMIR
Med Inform. Jul 18, 2024;12:e55959. [FREE Full text] [doi: 10.2196/55959] [Medline: 39037345]

Abbreviations

ASIK: Aplikasi Sehat IndonesiaKu

BIAN: Bulan Imunisasi Anak Nasional

DPT-HB-Hib: diphtheria, pertussis, tetanus, hepatitis B, and Haemophilus influenzae type B
EIR: electronic immunization registry

IPV: inactivated polio vaccine

MoH: Ministry of Health

MR: meases-rubella

OPV: ora polio vaccine

SMILE: Electronic Logistic Management and Information System
Ul: user interface

UX: user experience

Edited by T de Azevedo Cardoso; submitted 21.10.23; peer-reviewed by P Mechael, A Rusibamayila, C Weerth; comments to author
08.04.24; revised version received 01.07.24; accepted 19.12.24; published 27.03.25

Please cite as:

Aisyah DN, Utami A, Rahman FM, Adriani NH, Fitransyah F, Endryantoro MTA, Hutapea PY, Tandy G, Manikam L, Kozlakidis Z
Using an Electronic Immunization Registry (Aplikasi Sehat IndonesiaKu) in Indonesia: Cross-Sectional Sudy

Interact J Med Res 2025; 14:€53849

URL: https://www.i-jmr.org/2025/1/€53849

doi: 10.2196/53849

PMID:

©Dewi Nur Aisyah, Astri Utami, Fauziah Mauly Rahman, Nathasya Humaira Adriani, Figi Fitransyah, M Thoriqul Aziz
Endryantoro, Prima Yosephine Hutapea, Gertrudis Tandy, Logan Manikam, ZisisKozlakidis. Originally published in the Interactive
Journal of Medical Research (https://www.i-jmr.org/), 27.03.2025. This is an open-access article distributed under the terms of
the Creative Commons Attribution License (https.//creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work, first published in the Interactive Journal of Medical
Research, is properly cited. The complete bibliographic information, alink to the original publication on https.//www.i-jmr.org/,
aswell asthis copyright and license information must be included.

https://www.i-jmr.org/2025/1/e53849 Interact JMed Res 2025 | vol. 14 | €53849 | p. 18
(page number not for citation purposes)

RenderX


https://www.worldbank.org/en/country/indonesia/publication/beyond-unicorns-harnessing-digital-technologies-for-inclusion-in-indonesia
https://www.worldbank.org/en/country/indonesia/publication/beyond-unicorns-harnessing-digital-technologies-for-inclusion-in-indonesia
https://www.worldbank.org/en/country/indonesia/publication/beyond-unicorns-harnessing-digital-technologies-for-inclusion-in-indonesia
https://archive.ids.ac.uk/heart/wp-content/uploads/2022/01/Telehealth-and-Digital-Inclusion-in-Indonesia-Executive-Summary.pdf
https://archive.ids.ac.uk/heart/wp-content/uploads/2022/01/Telehealth-and-Digital-Inclusion-in-Indonesia-Executive-Summary.pdf
https://europepmc.org/abstract/MED/34230840
http://dx.doi.org/10.1111/1758-5899.12880
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34230840&dopt=Abstract
http://dx.doi.org/10.1051/e3sconf/202345301054
https://medinform.jmir.org/2024//e55959/
http://dx.doi.org/10.2196/55959
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39037345&dopt=Abstract
https://www.i-jmr.org/2025/1/e53849
http://dx.doi.org/10.2196/53849
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

