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ABSTRACT

Introduction: Assessment of data quality in the era of big
data is crucial for effective data management and use.
However, there are gaps in data quality assessment for
routine health data to ensure accountability. Therefore, this
research aims to improve the routine health data quality that
have been collected and integrated into Aplikasi Satu Data
Kesehatan (ASDK) as the primary health data system in
Indonesia.

Materials and Methods: This descriptive study utilises a
desk review approach and employs the WHO Data Quality
Assurance (DQA) Tool to assess data quality of ASDK. The
analysis involves measuring eight health indicators from
ASDK and Survei Status Gizi Indonesia (SSGI) conducted in
2022. The assessment focuses on various dimensions of
data quality, including completeness of variables,
consistency over time, consistency between indicators,
outliers and external consistency.

Results: Current study shows that routine health data in
Indonesia performs high-quality data in terms of
completeness and internal consistency. The dimension of
data completeness demonstrates high levels of variable
completeness with most variables achieving 100% of the
completeness.

Conclusion: Based on the analysis of eight routine health
data variables using five dimensions of data quality namely
completeness of variables, consistency over time,
consistency between indicators, outliers. and external
consistency. It shows that completeness and internal
consistency of data in ASDK has demonstrated a high data
quality.
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INTRODUCTION

Big data is important to monitor population health status to
evaluate population-based health service quality, and to
conduct research for innovative solutions which bring great
promise for public health.' However, poor data quality has
resulted in several consequences, including misallocation of

health resources, misguided decisions and plans, missed
opportunities, incorrect reports and follow-up actions and the
indirect impact to the future direction of health plans.** To
avoid the poor data quality, the assessment of data quality of
health programs is conducted to review activities during the
implementation period of the health program that must be
carried out on a routine basis and using a standardised data
quality assessment tool.“* WHO has released a data quality
tools (DQA) as a method for determining data quality criteria
through routine data analysis by using the data quality
dimensions such as completeness, consistency and
timeliness.”

The utilisation of the data quality tool plays a crucial role in
monitoring population health status, assessing the quality of
population-based health services and supporting evidence-
based research for innovative public health solutions.*"
Previous research shows that the quality of routine data
remains poor in the primary health care facility as the main
source of the health data."'> Based on the study, a health
management information system is not an effective tool for
monitoring health-care performance and as a source of data
for planning and decision-making. The similar condition
happened in Indonesia where in 2012, the Ministry of Health
had issued a data quality assessment tool called Penilaian
Mandiri Kualitas Data Rutin (PMKDR) (Independent Routine
Data Quality Assessment).”*'* However, several barriers had
been raised during the data quality assessment using the
PMKDR tool i.e. limited data entered into the system, limited
operating system and manual input using excel template
which may cause the data inaccuracy.”

To streamline the diverse range of data from multiple health
information systems in healthcare facilities across Indonesia,
the Ministry of Health has introduced a unified system called
ASDK, short for Aplikasi Satu Data Kesehatan (ASDK) or
Single Health Data Application.”® ASDK leverages District
Health Information System (DHIS2), an open-source platform
that enables data analysis, reporting and visualisation of
various health program data. The integrated information
system ensures that all data entered adhere to a standardised
data quality assessment system, specifically employing the
dimensions of aggregate data quality, given that reporting
primarily relies on aggregate data.” Conducting a
comprehensive review of data quality dimensions is crucial at

This article was accepted: 10 March 2024
Corresponding Author: Sandra Hakiem Afrizal
Email: sandra.hakiem@binawan.ac.id

176

Med ] Malaysia Vol 79 No 2 March 2024



Improving routine health data in Indonesia: Utilising the WHO data quality tool for Aplikasi Satu Data Kesehatan

all levels, starting from the local health care facilities up to
the national level.’*"” The data collected from health facilities,
most are individual data being reported to the higher levels
with multiple purposes including reporting, program review,
planning and monitoring activities to enhance the program
quality as the aggregate data.

The assessment of aggregate data involves three processes:
data review by using the aggregate data quality dimension
approach, data verification by comparing reported data with
field data and monitoring and evaluation systems that
identify unqualified data. On the other hand, individual data
undergoes assessment during the data collection on the early
stage using the dimensions of individual data quality. Thus.
the research is aimed to analyse the routine data quality
using the WHO DQA which is integrated to the ASDK
platform as the main health data resource in Indonesia.

MATERIALS AND METHODS

A cross-sectional study was carried out from January to
February 2023 which involves 34 provinces in Indonesia.
Convenient sampling technique was used to select the region
from west to east of Indonesia. The study involved reviews of
documents from ASDK and Survei Status Gizi Indonesia (SSGI)
in the year 2022. The source of data was transferred from the
monthly summary report in electronic form. Eight variables
were selected namely number of births in health facilities,
number of antenatal visits, number of maternal deaths,
number of neonatal visits, number of stunting cases, number
of tuberculosis cases treated, prevalence of stunting from SSGI
(variable number 7) and ASDK (variable number 8). The
detail of variables is as follow:

All the variables considered are key indicators of the health
program and are required to be regularly collected on a
monthly basis. The analysis of these variables was conducted
using the desk review method. employing the WHO DQA on
the ASDK platform. Initially, patient data is recorded in a
healthcare information management system or register book
and these records are compiled and submitted at the end of
the month to the District Health Office as aggregate data. The
report is then transferred to an electronic system known as
the DHIS2. Additionally, the report for each program is
submitted to the ASDK platform for further analysis, such as
data quality assessment using the WHO DQA tool.

The authors monitored the reporting data of selected
variables on the ASDK platform throughout January to
December 2022, aiming to analyse the dimensions of data
quality including completeness, consistency over time,

internal consistency between indicators and external
consistency. The WHO DQA tool was employed to analyse
the five dimensions of data quality, namely completeness,
consistency over time, consistency between indicators,
outliers and external consistency."”

RESULTS

Completeness

Completeness refers to the availability of data, calculated as
a percentage of the reports submitted to the system. A total of
eight variables from 34 provinces were evaluated using the
ASDK platform. However, only one variable was chosen for
assessment and this assessment included eight provinces:
Aceh, Sumatera Utara, Sumatera Barat, Riau, Jambi,
Sumatera Selatan, Lampung and DKI Jakarta. The findings
reveal that all provinces successfully submitted their annual
reports for the year 2022 and no records were missing for the
variable representing the number of pregnant women giving
birth in a health facility (Figure 1).

Internal Consistency

Internal consistency over time

Internal consistency over time is analysed by comparing the
data for the year to be analysed with the average data for the
previous three years.” In this activity, the primary data was
taken from the year 2022 and compared to previous 2 years
from 2019 to 2021. The position of the dot on the vertical axis
on this chart represents the numerator value for the month
selected. The dot on the horizontal axis represents the
average value in the same district over the previous 11
months. A difference of more than + 33% would indicate
inconsistency.

Based on the result as seen in Figure 2, it shows that most of
the data is located between the lines which means that most
of the data have consistency over time.

Consistency between indicators

Consistency between indicators is analysed by comparing
two related variables.” In this study, two variables were being
compared such as the number of pregnant women giving
birth in a health facility and the number of antenatal visits.
Comparison ratio between these two variables in each region
is then compared to the national ratio. A difference of more
than + 33% would indicate inconsistency in the observed
year. Internal consistency over time can be analysed using
the consistency analysis menu with the type of analysis
between indicators. Each dot on the scatter plot represents the
total values for one district over the last 12 months. A
diamond shape represents provinces with values that fall

Table I: List of variables

No | Variables Metadata Source
1 Number of pregnant women giving birth in a health facility Data element ASDK
2 Number of antenatal visits Data element ASDK
3 Number of maternal deaths Data element ASDK
4 Number of neonatal visits Data element ASDK
5 Number of stunting children Data element ASDK
6 Number of tuberculosis cases treated Data element ASDK
7 Prevalence of stunting Data element SSGI 2022
8 Prevalence of stunting (ASDK) Indicator ASDK
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Fig. 1: Missing data analysis.

Fig. 2: Internal consistency analysis over time.

outside of the grey threshold lines. This result shows there was
no diamond shape outside the lines which means a good
internal consistency (Figure 3) and this variable is increasing
over time.

Outlier

In this study, outliers are determined automatically by the
WHO data quality tool that was identified by comparing
monthly values to the mean of values for the year for the

Med ] Malaysia Vol 79 No 2 March 2024

same unit. Data is classified as an ‘extreme’ outlier if it is
more than three standard deviations and ‘moderate’ outliers
for those between two and three standard deviations. The
shaded values are indicative of data quality problems. This
study shows that several data from 12 provinces in the earlier
2022 (January to April) was classified as outliers by the
system (Figure 4). Based on DQA tool, grey shading is for
moderate outliers while pink shading is for extreme outliers."
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Fig. 3: Internal consistency analysis between indicators.

Fig. 4: Outlier analysis.

Fig. 5: External consistency analysis.
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External consistency

External consistency is analysed by comparing the routine
data in ASDK with other survey data sources. The two data
sources being compared must have the same variables. In
this study, we used the prevalence of stunting variables from
two data sources, ASDK and SSGI in the year 2022. The ratio
of the routine value to the survey value is then calculated. If
the result is more than 0.33, it is said to be inconsistent. The
output of the outlier analysis is a scatterplot with the
national-level ratio of data source 1 compared to data source
2 depicted by the dark grey line. Subnational unit values that
fall above or below the thresholds are potential data quality
problems (Figure 5).

The study shows that most of the values fall below the
thresholds for quality which represent differences from the
national-level ratio that are greater than standard and are
therefore potential data quality problems. In general, data
quality analysis of the ASDK platform for the year 2022 is
represented Table II.

DISCUSSION

ASDK is an integrated data platform which collects
information from several electronic registers such as Komunikasi
Data platform or Komdat elektronik-Pencatatan dan Pelaporan
Gizi Berbasis Masyarakat or ePPGBM, Sistem Informasi
Tuberkulosis or SITB and eKohort." The system integration is a
potential solution for improving data quality and data
collection in developing countries.”? However, some
literature conclude that barriers and challenges in low
resource settings might impact the quality of the data.”*
These studies suggest that the data integration must be
followed by a routine data quality assessment. Thus, our
study was conducted to assess the data quality using WHO
DQA tool which integrates to the ASDK platform using the
data quality dimensions such as completeness, Consistency
over time, consistency between indicators, outlier and
external consistency.

The recent study shows that most variables have improved
the completeness of data such as number of mothers giving
birth at health facilities. number of antenatal visits. number
of neonatal visits. number of stunting in under five children.
and number of treated tuberculosis cases. There is only one
variable namely the number of maternal deaths which have
insufficient data in all provinces. Many instances of
incompleteness in this variable seem to arise due to lack of
integration system or lack of infrastructure to record relevant
data. Thus. the data for this variable is only available from
January to May 2022.

The current research shows that the data have good
consistency over time in several variables such as the number
of mothers giving birth at health facilities. number of
stunting children. and number of treated tuberculosis cases.
There are no significant data fluctuations in the year 2022
compared to previous years. However. the other variables
such as the number of antenatal and neonatal visits have
poor consistency over time. These results indicate that the
data quality is different in several periods which might be
caused by several barriers during the data collection or data

Med ] Malaysia Vol 79 No 2 March 2024

report such as the significant decrease number of visits
amongst pregnant women to health facilities during
pandemic® or other technical errors and barriers such as lack
of infrastructure. and limited health care resources which
brings impact to the technology adoption.*

In this study. we conducted a comparison of data between
related indicators. specifically examining two variables: the
number of pregnant women giving birth in a health facility
and the number of antenatal visits. The findings reveal that
there were no instances of a diamond shape outside the lines.
indicating a satisfactory consistency between related
indicators and an overall upward trend in the variables over
time. According to the results. most provinces demonstrate
good consistency between related indicators (Table II).
Despite these positive findings confirmation through other
data sources, known as external consistency. is essential.
Many indicators in this study exhibit data classified as
outliers. However, some areas do not present outliers in their
data. The presence of outliers may result from various issues,
such as errors in the data entry process in the information
system used. The DQA tool can offer insights into the extreme
values, explaining where and why a value deviates
significantly from others around it by drilling down the data
and displaying values by districts within the province.

External consistency was analysed by comparing the
consistency of routine data from ASDK with data from other
data sources. In this study, we used a variable of prevalence
of stunting from ASDK and compared with the prevalence of
stunting from SSGI 2022. The results show that the data from
the two sources are inconsistent. There are significant
differences between routine data and survey data in most
provinces in Indonesia. Data consistency between routine
data and survey data was only found in three provinces such
as East Nusa Tenggara, North Kalimantan and West
Sulawesi. This difference might occur due to several barriers
including: 1) competency of data collectors, 2) differences in
the selection of the respondents that were collected, 3)
different data collectors where ASDK was taken by
governance health workers while SSGI data was taken by
surveyor, 4) data collection periods where routine data are
collected in consistently every month while the survey data
collection period is carried out only once a year.

This study provides an account of the data quality analysis
using the WHO DQA tool, encompassing five data quality
dimensions: completeness, consistency over time, consistency
between related indicators, outliers and external consistency.
The results reveal that the majority of provinces in Indonesia
have adopted integrated data collection using the ASDK
platform and consistently submit reports. Leading to high
percentages of data completeness. However, limitation of this
study is the absence of guidelines recommending the
minimum acceptable percentage of data incompleteness in
routine health data collection. Additionally, the study was
unable to directly verify issues related to data quality
dimensions at the data sources as it did not scrutinise the
data collection process at the health facility level. Instead it
relied on secondary data available in the ASDK, collected
through an integration mechanism. Regarding data
completeness, it is also influenced by the data integration
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process from the information system of each variable's data
source. It is possible that a health facility or health office has
entered and sent data to a higher level but due to delayed
data integration, the information is not yet accessible in the
ASDK application. Nonetheless, further follow-up is necessary
to confirm with the data source by conducting field
assessments.

CONCLUSION

The current study shows that routine data quality in
Indonesia performs high-quality data in terms of
completeness and internal consistency. The dimension of
data completeness demonstrates high levels of variable
completeness with most variables achieving 100% of the
completeness. Regarding the dimension of internal
consistency over time, all variables except variables related to
maternal and neonatal health show good consistency.
Therefore, it indicates the need for improvement in these
areas. Furthermore, the analysis reveals that the majority of
provinces demonstrate good consistency between indicators
due to the limited number of interrelated variables in Aplikasi
Satu Data Kesehatan (ASDK). In terms of external consistency,
the analysis shows inconsistent results between the
prevalence of stunting from ASDK and prevalence of stunting
from the SSGI 2022 survey. It might be caused by the data
collection process in the field.

Based on the aforementioned results, the utilisation of WHO
Data Quality Tools (DQA) on ASDK proves to be a selected
tool for assessing the quality of routine data in Indonesia.
While there are areas that require improvement such as to
provide further training and guidance of the health
information managers regarding the assessment methods.
Furthermore, monitoring of the data quality on a routine
basis using ASDK should be carried out at all levels through
the desk review at the local health office. The limitation of
this study is that this research solely relies on the secondary
data recorded in the ASDK system and does not examine the
data collection process from the lowest level nor the data
transfer from lower levels to the central system.
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