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Abstract

Background: Evidence-based decision-making is essential to improve public health benefits and resources, especially in low-
middle-income countries (LMICs), but the mechanisms of its implementation remain less straightforward. The availability of
high-quality, reliable, and sufficient datain LMICs can be challenging due to issues such as lack of human resource capacity and
weak digital infrastructure, among others. Health information systems (HIS) have been critical for aggregating and integrating
health-related data from different sources to support evidence-based decision-making. Nutrition Information Systems (NIS),
which are nutrition-focused HIS, collect and report on nutrition-related indicators to improve issues related to malnutrition and
food security — and can assist in improving populations' nutritional statuses and the integration of nutrition programming into
routine health services. Data visualization tools (DVT) such as dashboards have been recommended to support such evidence-
based decision-making, leveraging data from HIS/NIS. The use of such DV Ts to support decision-making has largely been
unexplored within LMIC contexts. In Bangladesh, the Mukto dashboard was developed to display and visualize nutrition-related
performance indicators at the national and sub-national levels. However, despite this effort, the current use of nutrition data to
guide priorities and decisions remains relatively nascent and under-utilized.

Objective: The goa of the study is to better understand how Bangladesh’s NIS has been utilized and areas for improvement to
facilitate its use for evidence-based decision-making towards ameliorating nutrition-related service delivery and health status of
communitiesin Bangladesh.

Methods: Primary data collection was conducted through qualitative semi-structured interviews with key policy-level
stakeholders (n=24). Key informants were identified through purposive sampling and were asked questions around how the
experiences and challenges with the NIS and related nutrition dashboards.

Results: Main themes such as trust, data usability, person power, and data use for decision-making emerged from the data. Trust
in both data collection and quality was lacking among many stakeholders. Poor data usability stemmed from unstandardized
indicators, irregular data collection, and differences between rural and urban data. Insufficient person power and staff training
coupled with infrastructural challenges can negatively affect data at the input stage. While stakeholders understood and
expressed the importance of evidence-based decision-making, ultimately, they noted that the data was not being utilized to its
maximum potential.
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Conclusions: Leveraging DV Ts can improve the use of data for evidence-based decision-making, but decision-makers must trust
that the datais believable, credible, timely, and responsive. Results support the significance of a tailored data ecosystem, which
has not reached its full potential in Bangladesh. Recommendations to reach this potential include ensuring a clear intended user
base, and accountable stakeholders are present. Systems should also have the capacity to ensure data credibility and support
ongoing person power requirements.
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ABSTRACT:

Background: Evidence-based decision-making is essential to improve public health benefits and
resources, especially in low-middle-income countries (LMICs), but the mechanisms of its
implementation remain less straightforward. The availability of high-quality, reliable, and sufficient
data in LMICs can be challenging due to issues such as lack of human resource capacity and weak
digital infrastructure, among others. Health information systems (HIS) have been critical for
aggregating and integrating health-related data from different sources to support evidence-based
decision-making. Nutrition Information Systems (NIS), which are nutrition-focused HIS, collect and
report on nutrition-related indicators to improve issues related to malnutrition and food security —
and can assist in improving populations’ nutritional statuses and the integration of nutrition
programming into routine health services. Data visualization tools (DVT) such as dashboards have
been recommended to support such evidence-based decision-making, leveraging data from HIS/NIS.
The use of such DVTs to support decision-making has largely been unexplored within LMIC
contexts. In Bangladesh, the Mukto dashboard was developed to display and visualize nutrition-
related performance indicators at the national and sub-national levels. However, despite this effort,
the current use of nutrition data to guide priorities and decisions remains relatively nascent and
under-utilized.

Objective: The goal of the study is to better understand how Bangladesh’s NIS,including the Mukto
dashboard, has been utilized and areas for improvement to facilitate its use for evidence-based
decision-making towards ameliorating nutrition-related service delivery and health status of
communities in Bangladesh.

Methods: Primary data collection was conducted through qualitative semi-structured interviews with
key policy-level stakeholders (n=24). Key informants were identified through purposive sampling
and were asked questions around how the experiences and challenges with the NIS and related
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nutrition dashboards.

Results: Main themes such as trust, data usability, person power, and data use for decision-making
emerged from the data. Trust in both data collection and quality was lacking among many
stakeholders. Poor data usability stemmed from unstandardized indicators, irregular data collection,
and differences between rural and urban data. Insufficient person power and staff training coupled
with infrastructural challenges can negatively affect data at the input stage. While stakeholders
understood and expressed the importance of evidence-based decision-making, ultimately, they noted
that the data was not being utilized to its maximum potential.

Conclusion: Leveraging DVTs can improve the use of data for evidence-based decision-making, but
decision-makers must trust that the data is believable, credible, timely, and responsive. Results
support the significance of a tailored data ecosystem, which has not reached its full potential in
Bangladesh. Recommendations to reach this potential include ensuring a clear intended user base,
and accountable stakeholders are present. Systems should also have the capacity to ensure data
credibility and support ongoing person power requirements.

KEYWORDS: Digital Health; Nutrition; Data for Decision-Making; Health Information Systems

INTRODUCTION:

Health information systems (HIS) play a critical role in aggregating and integrating data from
health facilities and communities to improve health services delivery and health systems functioning
[1]. However, the availability of high-quality, reliable, and sufficient data can be a challenge in low-
middle-income countries (LMICs), which are often characterized by fragmented governance
structures, a lack of human resource capacity, and weak digital infrastructure and monitoring systems
[2]. Nutrition HIS, also known as Nutrition Information Systems (NIS), focuses specifically on
nutrition-related indicators to understand and address challenges related to malnutrition and food
security [3]. NIS can play a key role in shaping policy and programs for improving the nutritional
statuses of populations, and can guide nutrition programming integration into the routinely provided
health services [3]. However, the bottlenecks that plague HIS broadly also impede the effective use
of NIS. Disjointed efforts to improve the availability, accessibility, quality, and use of health data
have limited countries’ ability to use data for health decision-making and problem-solving [4].

Evidence-based decision-making is integral to improving public health benefits and
resources, and for translating quality evidence into action to achieve health impact, especially in
LMICs [5-7]. Key components of adopting an evidence-based public health approach involves the
systematic use of data and HIS, community engagement in decision-making, and having trust in the
data being used for decision-making [8]. Though evidence-informed decision-making is strongly
encouraged by key public health decision-makers, the mechanisms of its implementation remain less
straightforward and untested [7,9-13].

Data visualization tools (DVT) have been recommended to support decision-making to better
understand data and prioritize next steps; however, their use remains an unexplored field of research
in LMICs [10]. Dashboards, a type of DVT, are used to display relevant summary health
performance metrics using visualization techniques (e.g., graphs), which provide timely and
actionable feedback that informs the decision-making of health providers (e.g., health managers,
supervisors) [11] and ultimately strengthen the overall quality of care delivered [14]. Dashboards
enable the regular review of data by key stakeholders and decision-makers in identifying data gaps
and following up with corrective actions to improve overall health performance; moreover, they can
capture information on data quality and completeness [2]. However, like the use of HIS broadly —
their existence alone is not a silver-bullet solution to improving data monitoring and increasing
evidence-based decision-making. Furthermore, having more available data does not necessarily
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translate into more evidence-based programs and policies in global health [10]. Their impact on
improving patient care and health outcomes remains unclear, with only a few studies having
investigated how dashboards have been integrated into the decision-making process within primary
health care systems [14].

Need for effective data use in Bangladesh to track nutrition indicators

Bangladesh developed their NIS in the early 2010s, which is integrated into the national HIS.
Bangladesh has one of the world’s largest deployments of the open-source District Health
Information Software 2 (DHIS-2), and has been able to integrate previously fragmented data systems
into a central data repository — making Bangladesh one of the more digitally mature LMICs[15]. As
Bangladesh’s nutritional programming is provided under two distinct Directorates under the Ministry
of Health and Family Welfare (MoHFW) — the Directorate General of Health Services (DGHS) and
the Directorate General of Family Planning (DGFP) — the NIS plays a critical role in integrating
nutrition-related service data into one system which provides an overview of national nutrition
progress [16]. The Nutrition Information and Planning Unit (NIPU) — a joint effort from the
Government of Bangladesh and UNICEF — was established to provide dedicated personnel to work
with the NIS and support use of its data for decision-making. One of NIPU’s developments was the
Mukto dashboard — which is a free, open access platform to view nutrition-related performance
indicators at the national, district, and sub-district levels [16].

However, despite these efforts and advancements, the research agenda around the effective
use of nutrition data to guide key priorities and decisions in Bangladesh remains relatively nascent.
There is an increasing need to develop and strengthen the use of high-quality, reliable, and timely
data to accelerate progress in achieving nutrition-related goals. This is especially of importance in
Bangladesh, where — despite the substantial progress it has made in food access and nutritional status
of the population — malnutrition and food insecurity continues to remain high: over 30% of children
under-5 are stunted [17]; 22% of children under-5 are underweight [17]; over 50% of pregnant
women are anemic [18]; and only around 35% of children ages 6-23 months are fed a minimum
acceptable diet, highlighting inadequate infant and young child feeding (I'YCF) practices in the
country[17,18]. Addressing these nutritional needs has direct implications on both maternal and
infant mortality as well as their quality of life.

Objective of the Study

This study provides further context into the use of Bangladesh’s NIS, including the Mukto
dashboard, and identifies areas of improvement so that the NIS can be used effectively and
efficiently for evidence-based planning and data-driven actions to improve nutrition service delivery
and, more broadly, the nutritional status of communities.

METHODS:

Study Setting and Context:

Key-informant interviews (KIIs) were conducted with stakeholders involved with both the
NIS and the Mukto dashboard at the national level to understand the NIS landscape and challenges
with data use. Participants were identified purposively through consultations with Bangladesh’s
National Nutrition Services (NNS), UNICEF, and NIPU to identify those in both the government and
non-government sector that work with nutrition data and were perceived to utilize that data.

Study Design and Data Collection
A total of 40 individuals were identified and contacted through email for interviews. Of those,
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24 responded and were contacted via phone calls to confirm availability. Once confirmed,
individuals were emailed once again with an invitation for participation and a brief description of
study objectives. In total, 21 semi-structured KlIs took place across 24 respondents. Eighteen
interviews were conducted individually and 3 were conducted in pairs. Paired individuals were from
the same organization. Individuals interviewed were national stakeholders from both government
organizations (n=12) and non-government organizations (n=12) including UNICEF, World Health
Organization (WHO), the NNS, among others. Stakeholders were questioned on the perceived
achievements of NIS, personal and organizational data sources for decision-making, as well as
knowledge about Mukto and other nutrition dashboards.

Due to the COVID-19 pandemic, interviews were conducted virtually through Zoom between
December 2020 and January 2021. All participants provided oral consent for both participation in the
KIIs and recording of the interview. Semi-structured interview guides created by study team
members were utilized. KIIs were conducted by two facilitators (IAT and TRW), both of whom have
post-graduate level training and received training on study design and research ethics. One facilitator
is the lead of mHealth initiatives at mPower identifying as male, while the other is a research
coordinator, identifying as female. One facilitator led the KII and the second took notes with the two
maintaining the same roles throughout each interview. KlIs ranged from 1-2 hours, were conducted
in Bangla or English based on the interviewee’s preference, audio-recorded, and subsequently
transcribed and translated into English. Study team members based in Bangladesh (IAT, MC, and
TRW) completed the transcriptions, translations, and verification of the KIIs. Upon review of initial
interview transcripts, study team determined that data saturation was reached, and additional
interviews were not necessary.

Analysis

KII data were coded and analyzed utilizing a thematic content analysis approach. Data
analysis was conducted by a team of four (BF, LK, AK, and SP). An initial read through of
transcripts was performed to identify and discuss emerging themes. Creation of the codebook was
guided by the PATH Theory of Change for Accelerating Data Use in Health Systems (Figure 1) [19].
The Theory of Change framework was developed by PATH for visualization of the process for
strengthening data systems and increasing data use, with the goal of improving health systems, over
a ten-year period. A formula that encapsulates the Theory of Change framework is ‘data production’
plus ‘information use’ multiplied by ‘levers and accelerators’ leads to a culture of data use that
allows for better health system performance [20]. Levers are the components such as workforce,
leadership and governance, and infrastructure that set up an environment conducive to effective data
use with accelerators increasing the impact of each lever. PATH has employed the framework to
create an investment roadmap for Tanzania to utilize data for improving the country’s health system
and reach middle-income status [19]. The framework was chosen as a guide for qualitative analysis
of the KllIs as it encapsulates the components of a robust data ecosystem. The codebook was
iteratively developed leverage the seven the components of the WHO-ITU National eHealth Strategy
within the PATH Theory of Change. The codebook was then adapted as the team of researchers read
through the transcripts an identified emerging themes to include in the final codebook. Interviews
were divided among the team for analysis, with illustrative quotes extracted for themes. Data was
coded and managed in Microsoft Excel.

Ethical Considerations

This study received IRB approval from the Johns Hopkins University Bloomberg School of Public
Health Institutional Review Board (IRB No. 14637) and received a non-human subjects research
determination as defined by DHHS regulations 45 CFR 46.102. All participants provided oral
consent prior to interviews and were given the opportunity to opt out at any time. Data presented
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have been de-identified. No compensation was provided to participants.

RESULTS:

Figure 1. PATH Theory of Change for Accelerating Data Use in Health Systems [19]. This theory
explains how the data use cycle, made up of information use and data production, are influenced by
levers such as infrastructure and workforce. These levers can act as accelerators for the data use
process. All of these factors working together can contribute to improved health system performance,
which in turn, leads to improved health outcomes.

THEORY OF CHANGE FOR ACCELERATING DATA USE IN HEALTH SYSTEMS.
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Figure 2. NIS Mukto Dashboard[21]. An online platform for easy viewing of nutrition-related
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The KlIs (n=24) provided important insights into how Bangladesh’s NIS is being used,
including the Mukto dashboard (Figure 2.), and the challenges that inhibited its use. Following an
initial read through of all interviews, high level categories, known as levers, from the PATH
framework were used to guide the creation of relevant sub-categories. The predetermined levers
include standards & interoperability, infrastructure, workforce, legislation, policy & guidance,
services & applications, leadership & governance, strategy & investment [19]. From these levers, the
study team created subcategories which included indicator standardization, internet connectivity,
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capacity development, among others. A summary of results, across all interviews, mapped according
to PATH framework categories and our own subcategories are presented (see Table 1).

Table 1. Contextualizing KII Results with the PATH Framework [19]

Category Subcategory Results from KlIs

Indicator Standardization While the importance of indicator standardization is
understood, most nutrition indicators are not standardized,
and the process of standardizing indicators is time
consuming. Rural and urban indicators are not the same
and standards are not followed by all organizations.
Mentioned in 19/21 interviews.

Interoperability Interoperability between NIS and DHIS-2 should exist.

Lack of interoperability increases person power
requirements. NIS should also be linked with HIS and

Standards & nutrition counseling data. Mentioned in 8/21 interviews.

Interoperability

Data validation Using validated data is essential, but the validation process
is inadequate with data coming from multiple sources and
gaps remaining unaddressed. Given that validation is a
resource intensive process, auto-validation could be a
valid next step. Mentioned in 10/21 interviews.

Data quality Poor data quality cannot be retrospectively improved. Poor
quality data also inhibits decision-making. Mentioned in
20/21 interviews.

Rural vs urban differences | Rural data is much more accessible compared to urban
data. Reasons for this include: urban areas are not under
the jurisdiction of the Ministry of Health Planning, NNS
does not provide similar support for urban areas compared
to rural, and urban local governments regularly rely on
NGO support. Mentioned in 10/21 interviews.

in data

Outdated data Follow up and regular data collection is lacking and data
that is used for decision-making is sometimes 3-5 years
old. It is difficult to make decisions and monitor progress
when relying on outdated data. Mentioned in 6/21
interviews.

Manual data | Data collection is still mostly manual which increases
person power requirements and leaves room for error.

collection/ management Mentioned in 11/21 interviews.

Internet Connectivity Poor internet connection is a barrier for manual data input
at the health facility level, capacity building, and training.
When community health workers (CHWSs) do not have
proper internet connection, data input is delayed, and data
Infrastructure quality is potentially compromised. Mentioned in 7/21
interviews.

Person Power Person power is essential for data input, accuracy,
analysis, and monitoring, but there is a high amount of
staff turnover. Government NNS jobs are on a term
system, so person power is not permanent or guaranteed.
Health workers experience high burdens due to inadequate
staffing. Mentioned in 13/21 interviews.

Worker accuracy & | Data accuracy is affected by worker motivation,

tivati duri dat inadequate internet connection, and lack of expertise. If
mo lva_ 10n uring ald | gata accuracy is compromised at the input step, this affects
collection all future levels of data usage. Mentioned in 10/21
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Workforce

interviews.

Need for training

Since worker turnover is high, new employees must be
trained, but refresher training should happen for CHWs,
statisticians, Management Information System (MIS)
officers, and policymakers. However, frequent training
requires high levels of coordination which is currently a
barrier. Mentioned in 14/21 interviews.

Legislation,
Policy
Guidance

Data used for decision-
making

For many, data is compiled into reports and used for
decision-making, but data from dashboards is not being
utilized for decision-making and policy formulation.
Including local context in decisions is still a challenge.
Data, when utilized effectively, can be harnessed for
behavior change and increased performance. NIPU is
currently playing a part in decision-making, but its
sustainability should be ensured for future decision-
making. Mentioned in 19/21 interviews.

Ease of access to data for
decision-making

Access to indicators in DHIS2 is straightforward, but other
indicators such as adolescent nutrition, elderly nutrition, or
emergency nutrition are more difficult to access.
Receiving data from the field level is also difficult at times
due to late reports, which stem from infrastructure and
workforce issues. While functionality of data sources
should be ensured, easy access to data does not guarantee
its use during decision making. Mentioned in 14/21
interviews.

Services
Application

Capacity development

Capacity development is still an issue, but is currently a
work in progress. Data ownership is an important aspect of
future capacity development as stakeholders feel like they
do not have control over the system they are using.
Mentioned in 14/21 interviews.

Leadership
Governance

Inter-ministerial
involvement

There is some coordination with ministries providing data
and implementing nutrition programs, but that
coordination could be improved. These inter-ministerial
issues will take time to address. Mentioned in 9/21
interviews.

Strategy
Investment

Funding

Most funding is from the government and outside
organizations such as UNICEF. Utilization of these funds
is an issue, for example while nutrition may have
sufficient funding, NIS does not. Mentioned in 15/21
interviews.

Data monitoring

While NIS has improved the monitoring process, there is
still room for further improvement. Real time monitoring
is considered one of the first achievements of NIS.
Improvements can be made in the digitization process and
creating an NNS system to track nutrition-sensitive
indicators outlined in Bangladesh’s National Plan of
Action for Nutrition 2 (NPAN2). Mentioned in 11/21
interviews.

Additional cross-cutting themes emerged across these categories and subcategories including
trust, data usability, person power, and data use for decision-making. These themes provide further
contextualization of the factors that support or inhibit the use of NIS by key stakeholders, and
considerations for improvement to encourage its use and uptake.

Trust
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Trust was perceived as lacking in both the nutrition data sources and quality. Participants saw
trust as an integral part of decision-making and without it, efforts at all levels —from data collected in
the field to at the policy level — contains faults. All interviewed stakeholders, except one, commented
on data quality and its shortcomings. Three government stakeholders and five NGO stakeholders
expressed that data quality stems from the input stage and any compromise there carries on
throughout the lifecycle of the data. However, data input is not simply the responsibility of
community health workers, as clear and standard indicators must be well established beforehand.
Manual processes for data input and management also affect quality as errors can go unnoticed.

“The data that is coming from [the clinic level] is very weak, so if you think properly, you will
see that the fault happened at the beginning.”-NGO stakeholder

“At the root, [data quality has been compromised]| where the data is entered. Before that, the
right indicators should be there. The design is important. If the design is faulty then every step
dafter that will be faulty.”- NGO stakeholder

Two government stakeholders stressed that data must be of high quality for use at the policy
level. Without trust in where the data is coming from and what it comprises, there will be limited use
of data to inform decision-making. Ambiguous and confusing data sources will only further diminish
the credibility and assurance of the data ecosystem and impede data use and flow.

“We just see the data, but to work on a policy level we have to be careful about the authenticity
of the data, because you cannot provide misleading data on a national level.”-Government
stakeholder

However, one non-government stakeholder remarked that processes for data validation and
avoiding duplicates require significant person power especially with data coming from different
sources, as is the case in Bangladesh. Although trust in data quality was lacking for many
interviewees, one government stakeholder reported that their organization implements intensive data
audits to ensure high quality data:

“There are monitoring officers...they monitor everything on their visit. They have a lot of
mechanisms, and we visit them from the headquarter[s] to ensure quality.... we cross-check the
data of the register with the MIS, and then the MIS with entered data. We cross-check the
linkages among them. If there is any mistake, the links will not work. So everything is checked
through a mechanism.” -Government stakeholder

Data Usability

Data usability was another issue identified by stakeholders. Indicators are not currently
standardized across all organizations, regions, and data sources. For example, one non-government
stakeholder stated that while their organization is aware of 64 standard indicators, they only focus on
25 of them. There is also a lack of standardization within health facilities and between government
organizations. Gaps emerge in data collected if one health facility focuses on more indicators than
another or if government organizations utilize inconsistent indicator definitions. Stakeholders noted
that indicators should be standardized for maximum usability for decision-making, but this is a time-
consuming process that requires clear leadership. One NGO director noted that this leadership would
ideally come from the government, but discussions around the standardization process have not yet
occurred. Moreover, simply identifying indicators is not enough as there must be money and action
to put those indicators to use.
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“Because it is not about just including indicators; a lot of money is needed to publish them as
well. If two indicators are included in a list, it needs to be published, go to the facilities, and
training should be provided again. Where will this money come from? So I would not say it is not
harmonized at all. It was harmonized but it needs to be reviewed.”-Non-government stakeholder

“I remember [one] nutrition specific indicator, a small change was needed but we had to keep on
telling them to change it for many days.”’-Non-government stakeholder

Another issue affecting data usability is the irregularity of data collection which leads to an
unclear picture of country progress. Continuous data monitoring and review are critical to track the
progress of data collection and implement iterative data quality improvements.

“The problem is that [the data] is long term. One has to wait 4-5 years. In that case, if a sudden
recommendation is required, then that old data has to be used from long ago, for example from
2014.”-Government stakeholder

“In many cases, I have observed that if we cannot follow up properly the data will not reach
everywhere. So, you will find out that even after updating, a program is being carried out with
the old data.”-NGO stakeholder

Stakeholders also reported that there are usability differences between urban and rural data
given that rural nutrition information systems are more established than urban systems. Health and
nutrition efforts in Bangladesh have historically been focused on rural areas, leaving urban areas with
inequitable access to these vital services [22]. Unlike rural areas, urban areas are structurally
complicated, with less accountability and government support. While rural nutrition systems have
been operating under the guidance of NNS and the MoHFW, urban systems do not do so, with their
reporting being voluntary and largely completed with the support of NGOs. Another discrepancy
described between urban and rural areas is the lack of indicator standardization. Differences in rural
and urban areas were a cause of concern for 13 — over half — of the interviewed stakeholders, from
both government and NGOs. Insufficient data negatively affects policy and investment decisions and
diminishes the ability to understand the complete picture of the country’s nutrition status. Moreover,
as Bangladesh experiences rapid urbanization, lacking sufficient urban data to improve health and
nutrition could diminish national progress [22]. One of the cited reasons for the lag in urban data is
the dependence on NGO support without assistance from government entities and the lack of
accountability that comes with this.

“No one has told [urban areas] yet that the indicators are under the national system, and it is
happening in rural, not in urban. It has to be done. It has not been communicated with the urban
system on behalf of the government counterpart. So they don’t feel obliged to the nationally
harmonized indicator-based reporting. So they only do it when someone tells them or
backstopping them.”-Non-government stakeholder

Person power

Stakeholders reported that data collection, management, analysis, and monitoring are
frequently executed manually, requiring significant person power. Additionally, high staff turnover
leads to the constant need for training. Reasons for staff turnover include transfer to other cadres,
staff leaving after the completion of a project, and term-based NNS positions that do not set up a
permanent workforce.

Many stakeholders also suggested that regular training of all relevant persons, such as
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community health workers (CHWSs), data analysts, and policymakers should occur to help mitigate
errors during data collection, management, and analysis. Currently, although there are trainers
deployed at the field level and national levels — for government staff -, there remains to be some gaps
as government and NGOs variably provide such trainings to their respective staffs. One non-
government stakeholder provided an example of a gap, which is that their organization provides less
emphasis on nutrition training compared to other areas such as child health services and
immunization.

“Some technical systematic errors and [field workers] have to be motivated with one thing that
the data entry is important. [Field workers] think of it as extra work. This thing, this reporting is
often seen in a neglecting manner, NIS is not taken much seriously. I am doing a work, but if I do
not report that work, it does [not] hold any value. Does it? I have to make a report. So I think we
should put more stress and be aware of this reporting system and an information system above
that. And those who work at the policy level, if they take this thing more seriously, then I think it
is good.”’-Government stakeholder

“But the way it has been presented, it seems that only you need the specialized kind of training
or skill that only the NIPU team can do.”-Non-government stakeholder

Infrastructural challenges, including poor internet connection at the field level, also
exacerbate human resource issues. Internet issues were described as a barrier to both staff training
and capacity development. Poor internet connection can interfere with data input, leading to poor
quality or incorrect data reporting. Further, issues with connectivity may affect staff workload and
motivation.

“However, still we face some problems with the network coverage, maybe he/she does not get the
network coverage in office. But if he/she gets the network out of the office or at his home. For
this issue, they take the register book with them at his home and work there. But he/she should
not do this, but though he/she has the responsibility, he/she has to do it at any cost.”-Government
stakeholder

Data for Decision-Making

The topic of data use for decision-making, and the ease of access to that data, was a central
theme throughout interviews. Stakeholders expressed the importance of evidence-based decisions
and the necessity of timely and accurate data. Most participants reported receiving their data for
decision-making directly from reports rather than from dashboards. This data was utilized to inform
policy development, provide support, strengthen the understanding of data systems, and assess the
impact data has on the government.

“However, we use these data in many cases for example, for policy advocacy, trend analyzing,
giving a better understanding to the government, showing them the difference, providing support
to the places that have no support apart from additional supervision. We also use the data to
observe if any government impact is being created for the input we are giving in the technical
module and for the additional training that we provided.”-Government stakeholder

The amount of data used for decision-making differs among stakeholders with some reporting
that a vast amount of data is available, but not always being utilized. Available data sources also vary
among organizations. For example, two government managerial stakeholders and one NGO director
noted that their organization’s managers are aware of dashboards but do not use them as a primary
data source. Three government stakeholders reported that data for decision-making is received
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directly through reports or their own personal networks, while two other government stakeholders
receive their data from the national systems including DHIS-2, DGFP Management Information
System (DGFP-MIS), and the BDHS 2014. Respondents expressed that data must be accurate for
decision-making, which underscores the importance data trust and data quality.

“We can only observe the nutrition related indicators that have been collected on DHIS2
platform by MIS unit whereas they grant us access to those data. But we cannot [access] other
nutrition indicators such as adolescent nutrition, elderly nutrition, or emergency nutrition on
DHIS2 managed by MIS unit of the Ministry of Health. ”-Government stakeholder

“If I say straightway about DHIS-2 that I want to see the information there about my division,
district and upazila, the result will be shown there. I can get the information of four to five
nutrition indicators which are very much important and to run a system or to see what is
happening and what is the status of the nutrition in the country, it is easy to understand.”-NGO
stakeholder

One government stakeholder noted that when making national level decisions, the local
context is not always considered. A non-government stakeholder stated that making decisions based
on data at every level, such as the district and sub-district, remains a challenge to be addressed.
However, a different government stakeholder expressed that decision-making based on data does
indeed occur at the sub-national level.

“I think these few achievements have helped to create a better process where a manager of either
an event central level or upazila level can take some decisions based on the information.”-
Government stakeholder

A noted barrier to evidence-based decisions and dashboard use is person power and staff
motivation. Without the sufficient human resources and incentives to use dashboards, the
introduction of data dashboards may in turn increase the data and amount of work burden among
existing community health workers.

“So nutrition is one of the priorities of my activities and I will discuss about the dashboard with
everyone and get solutions for it. If they provide us any decision regarding this, I think we can
work so well from the national level. Especially managers, we send the program and data to
them first and tell them about the situation. Then they consider it as a burden and think when will
they do this pile of work.”-Government stakeholder

Stakeholders were aware of health and nutrition dashboards, and while most did not utilize
these for their decision-making process, there were some that discussed the value of dashboards. One
government stakeholder expressed that dashboards allow for comparison between districts and
facilities, which in turn facilitates decision-making and behavior change.

“We almost get the national data from there [DGHS dashboard] or we can learn how other
facilities of the health ministry are working. So it helps us to decide what we will do next and
how we will do it. This sometimes helps in our decision-making.”-Government stakeholder

DISCUSSION:
Principal Results

This study sought to identify and understand how Bangladesh’s NIS can be improved to
foster effective data use for increased coverage of nutrition services. Using the PATH’s theory for
accelerating data use (Figure 1), we organized our results to note gaps and areas for improvement

https://preprints.jmir.org/preprint/48294 [unpublished, peer-reviewed preprint]



JMIR Preprints Fesshayeet a

and increase in data use for decision-making. The KlIIs conducted with key government and NGO
nutrition stakeholders identified several facilitators and challenges towards data use — largely
centered around lack of trust in data, concerns around data usability, lack of person power, and how
that ultimately impacts data use for decision-making. We found that trust in the quality of nutrition
data is lacking among stakeholders, mainly due to errors occurring at the data collection phase. These
findings are similar to those conducted in Kenya and Malawi, which showed that routine data
collected at the field level is regularly perceived as poor quality [23] [24] [25]. Possible reasons for
poor quality data in other settings ranged from unstandardized data collection to lack of training [25],
which echo the concerns of stakeholders in Bangladesh.

Perceptions of data usability were influenced by data quality and existing discrepancies
between rural and urban data. Bangladesh’s sub-national discrepancies in data have been perpetuated
by the lack of accountability and support for urban areas coupled with historic focus of nutrition
services in rural areas [22]. Another usability issue noted is unstandardized nutrition indicators which
lead to inconsistencies during data collection. Person power was also a central theme as stakeholders
reported that manual data management is hindered by high staff turnover and that staff training
should take place regularly. Other studies in LMICs including Bangladesh, have also shown that field
level staff turnover is high while motivation is low, negatively affecting data quality and staff
performance [26,27]. Poor internet connection at the field level is a barrier for person power as it
interferes with data collection, staff training, and capacity development. The importance of using
data for decision-making was stressed by stakeholders and despite knowledge of dashboards, like
Mukto, decision-makers tend to receive data from their own preferred sources. A study conducted in
Mozambique found that dashboards were viewed as an externally (non-government) developed
strategy and garnered minimal interest from stakeholders, leading to the discontinuation of their use
in this setting [24]. While our results did not reveal explicit reasons for the limited use of dashboards
in the decision-making process, other settings may reveal possible causes. Addressing these possible
causes will allow nutrition indicator dashboards, such as the Mukto dashboard, reach their full
potential.

Data Ecosystems for Effective Decision-Making

Governments globally are increasingly utilizing data to support their functions and decision-
making capabilities [28]. Data systems are complex, and decision-makers are often far removed from
the entire data lifecycle - from data capture, compilation, distillation, and processing to visualization
and reporting. While data visualization tools can be leveraged to improve the use of data for global
health decision-making [10], we found that decision-makers first have to trust that the data is
believable, credible, timely, and responsive in order to use it. Generating this trust starts with having
clear governance, leadership, and support for those who are at the genesis of the data ultimately
presented in the summary program performance reports and dashboards. Trust also arises from
relevant persons having salient roles in construction and upkeep of the systems housing data [29].
These roles, contributing to a sense of ownership, are central to the success and longevity of the
systems in place [29,30]. Ownership can also contribute to awareness of the data content, allowing
for increased monitoring of the setting’s progress [29]. Continuous monitoring of progress and areas
of improvement requires an ecosystem of reliable, timely, trusted, and actionable data which may
arise from the use of digital visualization tools such as dashboards.

Importantly, data ecosystems should be localized and tailored to any setting or context, and
present key public health decision-makers with actionable messages to optimize decision-making
and translate knowledge into health practice, with the ultimate goal of improving health outcomes
and reducing health inequalities. Ideally, all public health practitioners should incorporate evidence-
informed decision-making during program implementation, policy development, and progress
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evaluation [12]. The data use ecosystem should foster the marriage between evidence-based public
health interventions with real-world contexts and settings. The improvement in data quality and use
will help facilitate the translation of findings into impactful policy recommendations and contribute
to the improvement of overall health and well-being [8,31,32].

Results from this study indicate that the Bangladesh nutrition data ecosystem, which includes
NIS and the Mukto dashboard, has not yet reached its full potential. Gaps exist in nutrition data and
decision-makers do not feel confident in data collection and quality. Continued improvement in
nutrition-related health outcomes will require tailoring of the Bangladesh nutrition data ecosystem
along with increased ownership among stakeholders.

Power, trust, and worker motivation

Improving data quality, trust, and use cannot occur without establishing an environment that
fosters worker motivation. CHWSs, who are the cornerstone of primary healthcare systems globally
by providing health services to hard-to-reach and rural communities, simultaneously play an
important role in collecting health services (including nutrition-based services) data [26,33].
Bangladesh’s CHW program faces significant levels of attrition and high workloads, with some
CHWs reporting discontent with their positions [26]. In our study, stakeholders expressed a lack of
trust in data collected by CHWSs and reported that field level staff believed many tasks were extra
work. However, the unrealistic workloads regularly placed on field staff [26] are likely the cause of
the negative sentiments reported. Negative stakeholder perceptions of CHWs may be detrimental to
the overall motivation and productivity of staff, further decreasing quality of and trust in data.
Motivation and satisfaction among CHWSs can be undermined by both external factors such as
program structure and provision of training, as well as internal factors such as satisfaction with work
and CHWs’ perception of relevant stakeholders [27,33].

It is critical to also consider how gender and power dynamics impact relationships between
field level and high-level staff. Gender roles can shape CHW experiences and relationships with
decision-makers [34]. A majority of the global health workforce, which includes CHWSs, are women
with relatively low socioeconomic status and education, while only 30% of global health leadership
roles are occupied by women[34,35]. Our interviewees expressed concern about the high worker
turnover, yet specific reasons for this turnover were largely unspecified. Previous research has shown
that reasons for attrition among women CHWs in Bangladesh include competing family
commitments, disapproval from family members, and insufficient income [34,36]. Given
Bangladesh’s reliance on CHWs for field-level data collection and service provision, a gender lens is
critical for identifying appropriate solutions.

Some solutions that have been shown to increase health worker motivation include
reasonable workloads, positive relationships with decision-makers, sufficient monetary
compensation, and recognition of efforts [26,27]. Without taking worker motivation and satisfaction
into account, it is difficult to ensure high quality data at the field level that decision-makers will trust.
Necessary improvements in worker motivation should come from those in leadership positions who
have the power to affect change in work environments. Responsibility to increase data quality cannot
fall solely on the backs of field level workers as pressure to sustain large workloads and insufficient
support from leadership are factors that decrease motivation and accuracy [26,27].

Innovative Data Systems and System Improvements

The number of interactive dashboards and other DVTs, especially in the nutrition sector, have
increased in recent years [37]. This is partly due to increased investments in nutrition that have
increased the availability of data for decision-makers and researchers [38]. However, the “build it
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and they will come” approach has been shown not to work [38] vis-a-vis health sector dashboards,
leading to a larger discourse around better resource use and user-centered design of program
monitoring systems [39]. We found that while government and non-government stakeholders were
aware of dashboards, most did not utilize them in their decision-making process. Furthermore, the
use of data dashboards does not guarantee improved data use and quality without sufficient user data
literacy, important research considerations, and an established environment of trust among key
decision makers. Moreover, the selection of key dashboard indicators to assess primary healthcare
performance also depends on the availability of data, which often is lacking in LMICs [11]. Data
ecosystems, which include data visualizations and dashboards, must have the capacity for constant
improvements and iterative changes. Users must be motivated by the innovativeness and benefit of
these tools to confidently and effectively employ them in the decision-making process. Only with
effective integration of dashboards in health decision-making along with concurrent supporting
policies, infrastructure, trust in data, empowered personnel, and an environment conducive to data
use can the momentum of the data revolution be followed.

Limitations

This study is not without limitations, Due to the study design, results may be influenced by social
desirability bias. Also, due the sample size and methods, results are likely not generalizable to other
settings.

Conclusion

We believe this study is valuable as it provides insights to stakeholder experience and
suggestions for effective use of nutrition data systems in Bangladesh. Although the creation of data
systems and dashboards are important to increase the transparency of data, the mere creation of these
systems may not solve Bangladesh’s NIS performance monitoring needs, as a clear intended user
base, and accountable stakeholders must be present at onset. Systems should be in place to ensure
authenticity and credibility at the point of generation, with steps being taken to correct erroneous
data. Data collection, management, and monitoring require robust, permanent human resources and
strong infrastructure, as well as strong government and community engagement at each step of the
data generation process.

Although these recommendations are not necessarily a prescription for success, increasing the
presence of credible data ecosystems can enhance decision-making efforts. The culmination of many
factors, such as appropriate infrastructure and trust, along with effective data use are necessary to
keep up with the data revolution. While Bangladesh has made considerable progress in the nutrition
field, ensuring that all future policy and governance decisions are informed by data is vital for
continued improvement.
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PATH Theory of Change for Accelerating Data Use in Health Systems. This theory explains how the data use cycle, made up
of information use and data production, are influenced by levers. Levers are the components such as workforce, leadership and
governance, and infrastructure that set up an environment conducive to effective data use with accelerators increasing the
impact of each lever. Together these factors can contribute to improved health system performance, which in turn, leads to
improved health outcomes.
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NIS Mukto Dashboard. An online, open access platform for easy viewing of nutrition-related performance indicators at the
national, district, and sub-district levelsin Bangladesh.
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COREQ checklist.
URL.: http://asset.jmir.pub/assets/0a2b468cf5473eef 3403a30d27be7bbce. pdf
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