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Key Findings

n The Uttar Pradesh Health Management
Information System (UP-HMIS) has allowed
managers across all levels of the health system to
access routinely collected data through an online
portal.

n The UP-HMIS built on the national HMIS by
capturing appropriate data elements; furthermore,
it integrated the collection of inputs and pro-
cesses indicators that had been collected via
80 paper-based forms that ran in parallel with the
national HMIS.

n To strengthen UP-HMIS implementation and
create a culture of high-quality data use, trainings
on improving data quality (e.g., through the
implementation of regular audits and supportive
supervision) and data use (e.g., through monthly
review meetings) were implemented across all
levels of the health system.

Key Implication

n Authorities should encourage continued data use
and performance improvement by investing in
training for local-level staff who analyze UP-HMIS
data for decision making.

ABSTRACT
An effective health management information system (HMIS) that
captures accurate, consistent, and relevant data in a timely fash-
ion can enable better planning and monitoring of health pro-
grams and improved service delivery, in turn helping increase
the impact of different interventions. In 2009, the Government of
Uttar Pradesh (GOUP) implemented HMIS, India’s national-level
health information platform. However, key challenges, including
difficulties in accessing the data through a web-based portal
and its limited relevance to decision making and managerial
needs, reduced its usability at the district and state levels. In
2015, with the support of the Uttar Pradesh Technical Support
Unit, the GOUP created its own data platform, the Uttar Pradesh
HMIS (UP-HMIS), to capture data elements missing from HMIS
but important to UP decision makers. The UP-HMIS was rede-
signed to capture these data elements to holistically measure
and monitor the performance of health programs and inform de-
cision making at the district and state levels. In addition, the
GOUP implemented complementary initiatives to improve data
quality and data use processes. To improve HMIS data quality,
the GOUP established data validation committee meetings at the
block, district, and state levels. To promote the use of these vali-
dated data, in 2017, the GOUP developed and implemented the
UP Health Dashboard, which ranks each of UP’s 75 districts on a
set of key HMIS priority health indicators. These policy guidelines
have brought greater attention to UP-HMIS data quality and use;
however, additional strengthening is required to improve the
quality and use of HMIS data. There is a need to increase the
overall capacity and understanding of HMIS data, not only for
staff with specific data-related responsibilities but also for pro-
gram managers and senior decision makers.

INTRODUCTION

Routine health information system or health man-
agement information system (HMIS) data enables

effective decision making by supporting multiple critical
health system functions; including enhancing client and
individual care; improving the management of health
units and facilities; and supporting the policy, planning,
and coordination of health programs.1

An effective HMIS captures accurate, consistent, and
relevant data in a timely fashion. This facilitates in-
formed planning and monitoring and improved service
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delivery, increasing the impact of different health
interventions and programs. Particularly in
Uttar Pradesh, India, which continues to have
one of the country’s highest infant, maternal,
and under-5 child mortality rates, strengthen-
ing the existing health systems, including the
HMIS, has been viewed as a key priority.2,3

The Government of India (GOI) has prioritized
implementing district-level electronic routine
health information databases and integrating
existing health information systems.4 The GOI
has identified HMIS as a priority because periodic
surveys, such as the National Family Health
Surveys5 (done every 5 years), do not capture the
relevant health data required for routine planning
and monitoring. Before 2008, the GOI collected
specific state-level health data using a paper-
based system; however, this was insufficient for
meeting planning and monitoring needs. To ad-
dress this challenge, in 2005, the GOI launched
the National Rural Health Mission—now known
as the National Health Mission—to improve the
health care of rural populations, especially poor
and marginalized groups.6 Part of the initiative in-
cluded establishing systems like the HMIS to cap-
ture information on health services performance
at the lowest levels of the health system (such as
the facility, block, and district levels) for regular
tracking and planning. In 2008, the GOI launched
the HMIS portal, leading to a faster flow of infor-
mation on specified data elements from the facility
level up to the block, district, state, and national
levels.

The national HMIS is a web-based monitoring
information system that has been implemented
and adopted across all states. Through the HMIS,
the GOI monitors a number of national health
schemes, tracks the performance of district health
systems, and captures data on (1) service delivery,
such as number and types of facility-, block-, and
district-level health services delivered; (2) train-
ing, such as numbers of medical and paramedical
staff trained; and (3) infrastructure, such as the
number of available human resources, equip-
ment, specialty, and other services provided by a
facility.7 All states and union territories submit
HMIS data every month. In 2019, the GOI intro-
duced a new web portal with improved perfor-
mance and functionality that was first launched
in UP and 4 other states8 and now has been imple-
mented nationwide.

The Government of Uttar Pradesh (GOUP)
first implemented the national HMIS platform
in 2009. However, several challenges affected
both data quality and usability for programmatic

decision making in Uttar Pradesh. These included
(1) difficulty in downloading the data from the na-
tional portal for more detailed analyses by the
state to identify gaps in data availability and quali-
ty, as well as programmatic gaps; (2) limited num-
ber of data fields in the national HMIS, which led
the state to design and implement a separate man-
ual (paper-based) data collection system to cap-
ture missing indicators; and (3) challenges with
integrating other state health data systems, such
as the Human Resource Management System and
the Drugs and Vaccines Distribution Management
System, with the national HMIS.

To understand these issues, in 2013, the
GOUP, in collaboration with the UP-TSU, con-
ducted a study that revealed redundancies in data
forms and data elements being collected, and the
absence of crucial elements necessary for effective
planning and programming at the block and dis-
trict levels (Box).9–11 Although subcenters, prima-
ry health centers, community health centers, and
district hospitals all reported data to the national
HMIS, the data were not consistently used to in-
form management and programmatic decision
making at the facility, district, and state levels.
HMIS data elements were viewed as less relevant
for day-to-day decisions because the format
lacked data on input and process indicators,
which program managers found more informa-
tive. Therefore, many program managers across
the block, district, and state levels collected these
data through separate paper-based or manual
data reports parallel to the HMIS.

When reflecting on the existing national data
systems and platforms, such as the HMIS and
Mother and Child Tracking System, the GOUP rec-
ognized the need for its own system to meet its
health data requirements. In 2015, with the sup-
port of the Uttar Pradesh Technical Support Unit
(UP-TSU), the GOUP began developing its own
data platform known as the Uttar Pradesh HMIS
(UP-HMIS), which was rolled out in 2017.12 The
3 primary objectives for UP-HMIS were to (1) cap-
ture the data absent from the national HMIS that
UP program managers required for decision mak-
ing, (2) provide decision makers at different levels
of the health system with relevant data to holisti-
callymeasure the performance of health programs,
and (3) integrate various government data portals
andmanual or paper-based reports into a centralized
electronic data portal. Specifically, theGOUP saw the
development of UP-HMIS as a first step toward cen-
tralizing all the health data in the state, and it
became a part of a broader vision for a comprehen-
sive and integrated digital government health data

TheGovernment
of Uttar Pradesh
saw the
development of
the UP-HMIS as a
first step towards
centralizing all the
health data in the
state, and it
becameapart of a
broader vision for
a comprehensive
and integrated
digital
government
health data
portal.
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portal. When the GOI updated the HMIS portal in
2019, the new web portal was implemented
across the state of UP and the changes were in-
corporated into the UP-HMIS.

We describe the strategies taken by the GOUP
in collaborationwith the UP-TSU to design, imple-
ment, and update the UP-HMIS and summarize
the key strengths, limitations, and lessons learned
from the process. We conclude with a discussion
of further plans to improve the UP-HMIS.

LANDSCAPE ANALYSIS:
UNCOVERING THE BARRIERS
AFFECTING HMIS IMPLEMENTATION

Before the policy decision to develop its own UP-
HMIS, the GOUP, with support from the UP-TSU,
initiated analyses to systematically understand the
ground realities and barriers affecting HMIS im-
plementation (Table 1). By early 2014, the UP-
TSU had recruited and trained staff to support
existing national HMIS data collection and analy-
ses, as well as support the broader data efforts for
the landscape analysis to uncover the challenges
to national HMIS implementation. Staff included
25 district monitoring and evaluation (M&E) spe-
cialists, who were placed in 25 high-priority dis-
tricts identified by the GOI and the GOUP, as well
as 100 nurse mentors and 100 block community
supervisors located in 100 of the 294 focus blocks
within the 25 high-priority districts.

In September 2014, the UP-TSU conducted a
landscape analysis consisting of (1) supportive su-
pervision by the district M&E specialists, nurse
mentors, and block community supervisors across
100 blocks in 25 high-priority districts, which re-
lied on using a standardized tool consisting of
open- and close-ended questions, to understand
the implementation of existing national HMIS
and data management processes at the block and

district levels; (2) analyses of existing HMIS data
to assess their reliability and validity; (3) observa-
tions of program review meetings at the district
and state levels; and (4) the document review of
guidelines published by the government (e.g.,
program implementation plans, district health so-
ciety meeting guidelines, and HMIS reporting
guidelines) and reports (e.g., program/expendi-
ture reports) submitted by the blocks and districts.
Findings from this landscape analysis revealed
technical, process-related, and organizational
challenges that hindered HMIS implementation
and subsequently affected data quality and use.

Technical Challenges
Duplicative and sometimes discrepant data were
being collected between the national HMIS and
the manual paper-based program reports, which
were identified by comparing which data ele-
ments included in manual paper-based reports
were missing from the HMIS. Furthermore, sup-
portive supervision visits revealed that each
program area had a separate data collection for-
mat, which had been developed to compensate
for the various data elements that were required
to monitor several national- and state-level
health schemes but that were missing from the
HMIS. However, most of these forms and for-
mats were not synchronized and several du-
plications in forms and data elements were
observed. Important data elements required for
planning and monitoring health programs were
also missing from paper-based reports. These
findings highlighted data gaps at the block, dis-
trict, and state levels, and the reliance on paper-
based reports also pointed to a larger need to
update the national HMIS. In its absence, identi-
fying the data elements on manual paper-based
program reports that were not reported in HMIS
became a priority, especially as state-level program

BOX. Establishment of the Uttar Pradesh Technical Support Unit
In October 2013, the University of Manitoba and the India Health Action Trust established the Uttar Pradesh Technical
Support Unit (UP-TSU) as a part of a memorandum of understanding between the Government of Uttar Pradesh (GOUP)
and the Bill & Melinda Gates Foundation to support the GOUP in enhancing the efficiency and effectiveness of imple-
menting the reproductive, maternal, neonatal, child, and adolescent health program. One of the UP-TSU’s key activities
was to support the GOUP in improving the collection, quality, and use of routinely collected health data across all levels of
the health system in the HMIS, as well as data reported in national-level initiatives, such as the Mother and Child Tracking
System (MCTS), which is separate from the national HMIS. Specifically, the MCTS captures individual beneficiary-level
data on the full range of health and immunizations services for pregnant women and children up to 5 years of age,11
unlike the HMIS, which captures facility-level services that are aggregated from registers. The MCTS was specifically de-
veloped to meet the data needs of health workers that were unmet by the HMIS because it captures a due list of antenatal
and child immunization services that need to be provided by catchment area.12
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directors and managers relied on indicators includ-
ed in the manual program reports to make deci-
sions about program performance.

Another technical challenge in the national
HMISwas the lack of easy access to raw data, mak-
ing regular analysis more difficult. The national
HMIS required that monthly facility data be en-
tered into a separate portal, but the portal lacked
provisions for program managers at the state,
district, or block levels to easily download it for

review and analysis. For instance, creating a
monthly HMIS data file for the state required
separately downloading the dataset for each
health facility in the state, then compiling them
—a process that could take at least 2 weeks.

Technical challenges were also noted at an in-
dividual level, as many block- and district-level
program managers had limited capacity to inter-
pret and analyze data elements in HMIS. For
example, they tended to have an inadequate

TABLE 1. Barriers Affecting the Availability, Quality, and Use of India National HMIS Administrative Data, and Subsequent Activities
and Policies Addressing the Barriers,a 2020

Barriers Affecting Existing Availability,
Use, and Quality of National HMIS Data

Major Activities Implemented During
Landscape Analysis to Understand and

Address Barriers
GOUP Policy Actions

Taken to Address Barriers

Data
availability

� Untimely or no reporting of data from
both public and private facilities; many
were absent from HMIS

� Duplication of data and reporting across
different manual paper-based forms
(several data elements included in exist-
ing routine data sources were consid-
ered irrelevant or duplicative)

� Data elements that program managers
found useful in daily decision making
were not listed in the existing national
HMIS or paper-based reports

� Mapped all public and private health
facilities in UP

� Reviewed and reduced duplication of
data elements across 80 reporting forms

� Revised reporting forms to include rel-
evant data for decision making

� Developed a definition guide for each
data element

� Conducted auxiliary nurse midwives
orientation workshops to increase fa-
miliarity with forms and data elements

� Established state data portal allowing
easy data download and analysis

� Outlined reporting timelines for all
the health facilities

� Required private health facilities to
report data to UP-HMIS

� Required updated UP-HMIS formats
to be printed and made available to
all facilities

Data quality � Processes for data quality review were
absent, poorly implemented, and
inadequate

� A routine platform to review the quality
of routine data missing from block, dis-
trict, and state levels

� Manual paper-based data collection re-
duced the timeliness, completeness, and
accuracy of reporting

� Conducted training sessions for data-
related managers at the block and dis-
trict levels on how to implement data
validation checks

� Required the establishment of data
validation committee meetings at the
block, district, and state levels

� Replaced manual paper-based
reporting with digital UP-HMIS
reporting across all districts

Data use � Difficulty downloading data from the
national HMIS to conduct analysis

� No uniform framework for review meet-
ing and data use

� Review mostly focused on logistics issues
rather than using data to address utili-
zation/coverage issues

� Complexity of data made analysis
difficult

� Lack of human resources (both in num-
ber and skill) to analyze the data for use

� Developed UP Health Dashboard and
shared login with all block, district, and
state level program managers

� Shared monthly district-level rankings
with districts

� Disseminated guidelines, including a
framework on how to use data to ad-
dress program barriers, develop action
plans, and conduct review meetings

� Directed all programs to review
data based on UP-HMIS and the UP
Health Dashboard to promote a cul-
ture of data-informed decision
making

Abbreviations: GOUP, Government of Uttar Pradesh; HMIS, health management information system; UP, Uttar Pradesh; UP-HMIS, Uttar Pradesh Health
Management Information System.
aSource: Authors’ analysis.
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understanding of the types of data elements being
collected, as well as how to analyze and use them
to plan, manage, and target health programs.

The availability of relevant data formats across
different levels of the health system also affected
HMIS quality. Across the health facilities surveyed
in 100 blocks, only 48% had the correct formats
available based on supportive supervision visits
conducted.13 Other factors contributing to incom-
plete reporting included the absence of multiple
public and private facilities from the HMIS and in-
sufficient reporting by private-sector facilities
(Supplement 1).13

Process-Related Challenges
The landscape analysis also uncovered challenges
resulting from poor processes affecting the timeli-
ness and completeness of reporting across the sur-
veyed blocks of high-priority districts. Although
the expected monthly data collection window
was the 21st–20th (21st of the previous month to
the 20th of the current month), only 49% of facil-
ities reported on time.13 Reporting periods tended
to differ by district, often based on the conve-
nience of when the district magistrate held a
district health society meeting. Consequently,
data would often be aggregated in advance of the
meeting, not necessarily to meet the outlined
manual program report guidelines. This resulted
in districts forwarding data to the state at differ-
ent intervals according to their own monthly
reporting periods (e.g., 15th–16th, 26th–25th,
1st–30th) that diverged from the state guide-
lines. An analysis of the existing national
HMIS also revealed that districts had inade-
quate mechanisms in place to validate the data.
Often data uploaded to the HMIS were blank
and inaccurate.

More broadly, the landscape analysis revealed
an inconsistency in how data sources were being
used by the GOI and the GOUP to monitor pro-
gram progress. Although the GOI only used the
HMIS data for program review—specifically, to
grade health facilities and establish a program im-
plementation plan—the GOUP intended to pri-
marily use the manual reports to make program
review decisions and to track district performance.

However, processes for data review were also
found to be weak. While the executive committee
meeting platform (monthly meetings chaired by
the district’s chief medical officer and attended by
block-level health staff) existed across the districts,
there were no clear guidelines or agendas that
supported a data-informed approach to decision

making during these meetings. Meetings tended
to focus on resolving logistical issues rather than
strategically thinking about how best to review
the data to identify and address gaps in service uti-
lization and coverage. Additionally, districts noted
a lack of understanding about data sources and
portals to review during these meetings, and how
to then analyze and apply the data for program de-
cision making.

Organizational Challenges
The landscape analysis also revealed broader orga-
nizational gaps affecting HMIS performance and a
lack of culture of data quality and use. For exam-
ple, therewere no policies and guidelines onHMIS
reporting processes across different levels of the
health system. In the absence of organizational
guidance or trainings, existing data quality review
and use mechanisms were inadequately imple-
mented at the block, district, and state levels.
Many block- and district-level staff responsible
for managing and running health programs need-
ed hands-on training on how to analyze data,
check data quality, and use those data to guide
programmatic decision making. Similarly, sup-
portive supervision visits for data quality and use
were weakly implemented, if at all, and there
were no structured guidelines or checklists to sup-
port their implementation.

DESIGNING AND IMPLEMENTING
INTERVENTIONS TO ADDRESS THE
NATIONAL HMIS CHALLENGES

The Performance of Routine Immunization
System Management (PRISM) framework is use-
ful for evaluating HMIS performance in any
health system and identifying key areas for
strengthening and integration.14 Although the
PRISM framework was not explicitly used to de-
sign the UP-HMIS and related interventions to
strengthen the system, we use it in this article to
describe the interventions that the GOUP and
UP-TSU developed to address the identified gaps,
including seeking technical and organizational-
level inputs and developing key processes to im-
prove the data collection, quality, and use of
HMIS/UP-HMIS data (Figure 1).

Addressing the Technical Challenges
Through the UP-HMISWeb Portal
The UP-HMIS was developed primarily to address
the technical limitations of the national HMIS
and address UP’s data needs to improve program

The landscape
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uncovered
challenges
resulting from
poor processes
affecting the
timeliness and
completeness of
reporting across
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blocks and
districts.
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monitoring and planning. To develop the UP-
HMIS, a comprehensive review of all available
reporting formats was conducted by the UP-TSU
in consultation with the GOUP program heads
to ensure that captured data were unique and
relevant for decision-making and management
needs. Multiple consultation workshops were
held from January–February 2017 with direc-
tors and joint directors from the Department of
Medical Health and Family Welfare, general
managers from the National Health Mission,
and other partners to assess the relevance and
use of data for decision making at the facility,
block, district, and state levels and reduce duplica-
tion across different reporting formats. To streamline
paper-based reporting, the GOUP implemented a
policy to create paperless reporting and review
through the UP-HMIS. Based on this decision, the
UP-TSU also beganmapping all the paper-based for-
mats used for GOUP and other allied government
partners in the state, initially identifying 80 formats.
After reviewing these data formats, 32 duplicate for-
mats were removed, and the 48 remaining unique
formats were used to develop the UP-HMIS imple-
mented in 2017.

The UP-HMIS was developed using District
Health Information System-2 (DHIS-2), an open-
source, web-based HMIS platform that has
been implemented in 67 low- and middle-
income countries. Using DHIS-2made it possible
to analyze UP-HMIS data in real time, generate
data visualizations, and create a health data

warehouse. Furthermore, the UP-TSU also built
in automated data quality and validation checks
to help managers at different levels of the health
system proactively identify and monitor data en-
try errors. The automatic locking of the data in
UP-HMIS also helped harmonize data reporting
periods and enabled consistent examination of
data quality indicators.

In addition to prioritizing the relevance of col-
lected data, the GOUP andUP-TSU also focused on
improving the number of public and private
health facilities reporting to the UP-HMIS, as well
as the completeness of data in each facility report.
In 2014–2015, the UP-TSU mapped and verified
the listings of public and private health facilities
in 25 high-priority districts, including the updat-
ing and removal of facilities that no longer
existed or were mislabeled. The list of facilities
from different data sources (HMIS, Mother and
Child Tracking System) were mapped and devel-
oped into a unique list and later verified by field
visits. Overall, this activity resulted in the inte-
gration of 4,143 additional health facilities into
the UP-HMIS (Supplement 1).

The UP-HMIS was designed such that data
were locked within the system at the block level
by the 15th of everymonth and included automat-
ed validation checks to signal data errors (useful to
examine data outliers). This technical design also
facilitated data quality checks at the block level
and district levels to be conducted in advance of
these meetings (as explained in later sections).

FIGURE 1. Mapping of Activities Conducted by UP-TSU, in Collaboration With the GOUP to Strengthen the Inputs and Processes to
Enhance Overall Quality and Use of HMIS/UP-HMIS Data in Uttar Pradesh

Abbreviations: HMIS, health management information system; M&E, monitoring and evaluation; PS/MD-NHM, Principal Secretary/Mission Director- National
Health Mission; UP-HMIS, Uttar Pradesh Health Management Information System.
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A review of UP-HMIS data quality from the time
it was first implemented in 2017 to 2019 revealed
that several data elements were not being used by
program officers for decision making (Table 2). This
prompted a UP-HMIS data rationalization activity
in June–September 2019. At the time, the GOUP
also decided to integrate into UP-HMIS relevant
process-level data from other portals, including
the Human Resources Management Systems, the
Drugs and Vaccine Distribution Management

System, and the Reproductive and Child Health
Portal (previously known as the Mother and Child
Tracking System). This activity helped streamline
data collection and lays the groundwork for future
data rationalization processes.

Addressing Process and Organizational
Challenges Through GOUP Policies
Anenablingpolicy environment, technical assistance
to enhance district-level capacities for data quality

TABLE 2. Reduction in the Number of Data Elements Collected in India National HMIS and UP-HMIS Formatsa by Facility Types,
2014–2019

HMIS Data Elements UP-HMIS Data Elements

Section Health Domains and Subdomains 2014 2017b 2017 2019c

A Human resources 0 0 102 0

B Training 1 0 39 16

C Availability of RMNCHþAd drugs, supplies, and equipment as per 5X5 matrix 0 27 113 32

D Performance indicator

D.1 Hospital and laboratory services 40 75 19 26

D.2 Maternal/newborn health 42 54 59 43

D.3 Maternal complication 5 2 84 48

D.4 Newborn complication 0 1 36 24

D.5 Child immunization 38 51 0 0

D.5 Child health 9 14 29 12

D.6 Family planning 18 25 28 0

D.7 Adolescent and reproductive health 0 6 0c 0

D.8 JSSKe and grievance redressal 0 0 16 16

D.9 NVBDCP and RNTCP 3 15 0 0

E Death details Line listing 41 0 0

F Process indicator and ASHA grievance redressal 0 0 43 5

G Home-based newborn care 0 0 19 19

H Village health and nutrition days/community process 0 0 21 6

I National program (blindness) 6 0 0 0

J Other (Janani Suraksha Yojana and urban health) 0 0 0 3

Total 162 311 608 250

Abbreviations: ASHA, accredited social health activist; GOUP, Government of Uttar Pradesh; HMIS, health management information system; NVBDCP, National
Vector Borne Disease Control Programme; RMNCHþA, reproductive, maternal, neonatal, child, and adolescent health; RNTCP, Revised National TB Control
Programme; UP, Uttar Pradesh; UP-HMIS, Uttar Pradesh Health Management Information System; UP-TSU, Uttar Pradesh Technical Support Unit.
aSource: UP-TSU analyses of HMIS and UP-HMIS.
bIn 2017, the Government of India updated the national HMIS facility-wise formats as per feedback received from the states.
cA data rationalization activity of UP-HMIS elements was conducted during June–September 2019 to remove several elements not used for decision making and to
add new programs at the state and national levels. In UP-HMIS, there are rows with zero data elements because these data are captured in HMIS and then inte-
grated in UPHMIS portal for data review. The UP-HMIS numbers are additional data elements beyond what is found in the HMIS.
dRMNCHþA standards.
eJanani Shishu Suraksha Karyakaram (JSSK) covers the delivery costs, including for cesarean delivery, for all pregnant women delivering in public health facilities.
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anduse, and the implementationof several initiatives
that strengthened the processes for data quality and
use at the block, district, and state levels were critical
for addressing the organizational and process-related
barriers that affected UP-HMIS performance.

Establishing an Enabling Policy Environment
Strong government leadership and an enabling poli-
cy environment were critical for the implementation
of the newUP-HMIS, as were data quality and re-
view processes to address the organizational
determinants of its performance. Government
policies, issued as circulars, guidelines, and let-
ters, were important in mobilizing these changes.
Figure 2 provides a timeline of major activities
and policy guidelines aimed at strengthening
UP-HMIS implementation and scale-up.

Specifically, the first set of government po-
licies focused on improving data availability.
Government guidelines aimed to promote uni-
formity of reporting periods across public and
private health facilities, increase the use of stan-
dardized UP-HMIS formats, and discontinue any
manual reporting forms.

Policy guidelines also targeted increasing
reporting from private health facilities. To pro-
mote the compliance of HMIS reporting from pri-
vate medical colleges and private medical facilities
at the district level, district offices invited private
facilities to participate in a workshop under the
chairmanship of the district magistrate and the
chief medical officer. This engagement not only

sensitized facilities to the guidelines but also creat-
ed an additional opportunity to update the listings
in the HMIS and UP-HMIS as well as the Mother
and Child Tracking System, now known as the
Reproductive Child Health Portal.

Subsequent government orders focused on in-
stitutionalizing processes to enhance data quality
and use for decision making at different levels, in-
cluding at the facility level, where it can influence
health care quality. Policy guidelines outlined the
composition of data validation committee meet-
ings at the block, district, and state levels, as well
as the analysis that should be conducted to assess
the absence, completeness, and accuracy of UP-
HMIS data. Monitoring guidelines also focused on
the implementation of supportive supervision
checklists and data audits to enhance data quality
across different levels of the health system.

The GOUP released specific guidelines and
held trainings to sensitize data-related managers
at the block, district, and state levels on how to re-
view, analyze, and monitor the quality of data
sources and conduct monthly data validation
meetings. In addition, the GOUP issued guidelines
to strengthen the use of these validated data.
Major policy decisions focused on (1) regularizing
the program reviewmeetings, known as executive
committee meetings or monthly block medical-
officer-in-charge meetings; (2) recommending
the review of district and block rankings on the
state health dashboard developed using UP-HMIS
data; and (3) conducting an action plan based on
the analysis of these rankings.

FIGURE 2. Timeline of the Implementation of Major Activities and Policy Guidelines to Strengthen the Performance
of UP-HMIS

Abbreviations: GOUP, Government of Uttar Pradesh; HMIS, health management information system; M&E, monitoring and evaluation;
UP, Uttar Pradesh; UP-HMIS, Uttar Pradesh Health Management Information System.
aPolicy guidelines released by the GOUP.

Government
guidelines aimed
to promote
uniformity of
reporting periods
across public and
private health
facilities, increase
the use of
standardized UP-
HMIS formats, and
discontinue any
manual reporting
forms.
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Providing Technical Assistance to Strengthen
District-Level Capacities to Implement the UP-HMIS
UP-TSU’s M&E specialists in the 25 high-priority
districts supported the field implementation of
the government orders and guidelines for UP-
HMIS strengthening activities. Specifically, they
facilitated the printing of the revised formats and
ensured their availability from the district level to
the subcenter levels, which had previously been
identified as a barrier. In addition, they supported
the planning and implementation of facility-level
trainings in those districts.

The UP-TSU and the GOUP also conducted
state-wide trainings for subcenter, block, district,
division, and state staff involved in data reporting,
entry, analysis, and review using the new data for-
mats and portals over a 3-month period in 2017.

Trainings were implemented across all 75 dis-
tricts using a training-of-trainers model. The UP-
TSU staff first trained all district- and block-level
staff, who then conducted facility-level trainings
for the staff nurses and auxiliary nurse midwives
working within their respective jurisdictions. The
UP-TSU monitored these facility-level trainings.
Overall, these trainings focused on reviewing the
key components of the UP-HMIS formats for staff
based at the primary health center, community
health center, and district hospital levels. Block-

and district-level managers, such as the medical
officers-in-charge, chief medical officers, pro-
gram nodal officers, district program managers,
and assistant research officers, were additional-
ly trained on how to use the UP-HMIS online
portal to review data and generate reports.
This training activity also targeted division- and
state-level program managers and directors,
monitoring and evaluation specialists, and assis-
tant research officers. At least 87% of all targeted
participants attended the trainings (Table 3), and
for those who missed the trainings, separate
trainings were conducted in subsequent months.

Implementing Targeted Initiatives to Strengthen
Processes for Data Quality
Following the initial UP-HMIS capacity building
and training activities, the GOUP’s efforts focused
on strengthening existing data quality processes.
First, to establish a platform for monitoring and
analyzing the quality of routine data sources on a
regular basis, the GOUP implemented monthly
data validation committee meetings at the block
and district levels and quarterly state-level data
quality meetings. These meetings focused on 2 pri-
mary objectives: (1) monitoring and rectifying per-
sistent data reporting challenges and (2) ensuring

District program manager in Etah district, with support of the monitoring and evaluation specialist, facilitates a
district review meeting using the Uttar Pradesh Health Dashboard. © 2022 Shekhar Dutt Sharma, Department
of Medical Health and Family Welfare, Uttar Pradesh

Following the
initial UP-HMIS
capacity building
and training
activities, the
GOUP’s efforts
focused on
strengthening
existing data
quality processes.
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data accuracy by conducting validation checkswith
source documents.

More broadly, to monitor UP-HMIS data qual-
ity processes across all the 75 districts in the state,
the UP-TSU implemented 2 key assessments:
(1) maternal and newborn complications audit to
monitor facility-level data quality (implemented
in October–November 2017); and (2) the UP-

HMIS checklist tool at the facility level (imple-
mented in December 2017–January 2018). A UP-
TSU analysis showed data quality improvements
(Table 4); subsequently, these activities were inte-
grated into the GOUP’s routine processes.

The implementation of these data quality
checks alongside the district data validation com-
mittee meetings has enabled data quality to

TABLE 3. Participants Trained on the UP-HMIS, 2017–2018a

Eligible Participants Total Participants Targeted, No. Training Attendees, No. (%)

State Program managers, directors, assistant research
officers, monitoring & evaluation specialists

73 65 (89)

Division Additional directors 48 48 (93)

District Chief medical officers, chief medical superinten-
dent, assistant chief medical officers, assistant
research officers, district program managers,
HMIS operator

225 233 (104)

Block Block program managers, block assistant re-
search officers, HMIS operator

2,616 2,431(93)

Subcenter Auxiliary nurse midwives, nurse supervisors 18,028b 15,738 (87)

Total 20,990 18,515 (88)

Abbreviations: HMIS, health management information system; UP-HMIS, Uttar Pradesh Health Management Information System.
aSource: Participant attendance sheet.
bOnly 1 auxiliary nurse midwife (ANM) per subcenter was targeted for the training (if more than 1 ANMwas on staff). For all other positions, everyone was invited
to participate in the trainings.

TABLE 4. Improvement in the Data Accuracy of MNCH Data Elements Between Rounds 1 and 2 Observed During Data Audits
Conducted by the UP-TSU Across 130 Facilities in 25 High-Priority Districtsa

Facility Type

Number of
MNCH Data
Elements
Audited

Number of
Facilities

Audited for
Data Accuracy

Data Elements Matched
With Source (Round 1,

October 2017)

Data Elements Matched
With Source (Round 2,

January 2018)
Mean Difference

(Round 2–Round 1) P ValueMean, % SD Mean, % SD

District hospitals 98 26 47 32 72 28 25 .007

Block-level community
health center and
block primary health
care

97 58 52 36 70 29 17 .001

Community health
center

97 20 51 37 66 33 15 .178

Primary health center 97 17 33 38 69 39 36 .002

Subcenter 97 9 53 40 70 37 17 .142

Total 130 49 36 70 31 21 .000

Abbreviations: MNCH, maternal, neonatal, and child health; SD, standard deviation; UP-TSU, Uttar Pradesh Technical Support Unit.
a Source: Based on the analysis of Maternal and Newborn Complication Data Audit conducted from Round 1 (October 2017) to Round 2 (January 2018) by the
UP-TSU. The 2 rounds of data quality assessment (data audit) for MNCH data elements were conducted by UP-TSU independently. During the audits, selected data
elements were matched between reported data and source register data for accuracy.
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improvemonth bymonth. Specifically, blocks and
facilities with major data quality issues identified
during meetings are prioritized for supervisory
visits to identify the sources of these issues.
Following the visit, an action plan is designed and
shared during the next meeting so that learnings
can be shared with other blocks and facilities fac-
ing similar challenges.

Currently, UP-TSUM&E specialists remain sta-
tioned in the 25 high-priority districts and provide
technical support to district-level staff responsible
for compiling data. They also review the district’s
data quality and support its use to inform program-
matic decision making.

Implementing Targeted Initiatives to Strengthen
Processes for Data Use
Similarly, to strengthen the routine use of these
data at block and district levels, the GOUP formally
strengthened the existing executive committee
platform reviewmeetings (also known asmonthly
medical-officer-in-charge review meetings), dur-
ing which district leadership reviews block-level
health program performance after the data vali-
dation committee meetings. To support this re-
view process, the GOUP (with the support of the
UP-TSU) developed an Uttar Pradesh Health
Dashboard, which ranks blocks and districts on a
key set of priority health and data quality indica-
tors (Supplement 2). These rankings are meant to

bring attention to generally low- and high-
performing blocks, so that gaps in service delivery
(e.g., availability of commodities, drugs, and hu-
man resources) can be identified. This facilitates
the development of action plans to determine
why these gaps exist and how to address them,
as well as tracking the decisions made during
these meetings to create responsibility and ac-
countability for follow-through.

Figure 3 summarizes the GOUP’s key steps and
guidelines for implementing the program review
meetings at the district level. To strengthen these
data review processes, the UP-TSU has also con-
ducted trainings across high-priority and non-
priority districts in Uttar Pradesh. These trainings
have focused on using data for decision making, in-
cluding how to download, analyze, and interpret the
data for a set of indicators according toprogramareas.

UP-HMIS ACHIEVEMENTS AND
RELATED CAPACITY-
STRENGTHENING INITIATIVES

Improvements in Data Completeness and
Quality
Since the creation of UP-HMIS, more facilities re-
port data on time,more completely, andwith few-
er errors. Data entered into the UP-HMIS are used
to generate a spreadsheet that is imported to the
national HMIS portal, minimizing discrepancies

FIGURE 3. Process of Enhancing the Use of Data for Decision Making During Program Review Meetings at the
District Level

Abbreviation: UP-HMIS, Uttar Pradesh Health Management Information System.

Since the creation
of UP-HMIS, more
facilities report
data on time,
more completely,
andwith fewer
errors.
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between UP-HMIS and HMIS data. There have
been improvements in other data quality metrics
as well. For example, on-time UP-HMIS reporting
from health facilities has increased from 12% in
2017 to above 90% by 2020 (Figure 4). Similarly,
there has been a steady increase in the total
reporting (defined as facilities that have ever
reported for specific months) to the portal, which
has increased from 49% in 2014 (in HMIS) and
has consistently remained above 90% since the
implementation of UP-HMIS (Figure 5).15

Several data quality comparisons examined
changes over time and across districts, using data
collected during supervision visits and data audits:
All showed improvements in data accuracy. A data
audit assessment (Supplement 3) showed that the
accuracy of data elements reported in UP-HMIS
relating to delivery, complication management
and referral, and pregnancy outcomes significant-
ly improved from 49% in October 2017 to 70% in
January 2018 (Table 4). Similarly, differences be-
tween the proportion of data elements matched
with the source document also decreased substan-
tially between October 2017 and January 2018 in
the 25 high-priority districts (Table 4). Third, the
comparison of 24 critical data elements related to
reproductive, maternal, and child health services
(as reported in 2 rounds of supportive supervision
in 8 aspirational districts of Uttar Pradesh)

indicated that data accuracy improved from 62%
in July 2018 to 74% in February 2020.16

Improvements in Data Use
There is evidence that UP-HMIS is being used by
district officials across the state. In April–May
2019, the UPHealth Dashboard user log and an as-
sessment conducted by UP-TSU found that 23 of
25 high-priority districts were also actively con-
ducting gap analysis and preparing action plans
based on dashboard and UP-HMIS data, as well as
conducting reviewmeetings on this basis (data not
shown). Similarly, during district-level executive
committee review meetings, the assessment
revealed that district leadership (namely, the dis-
trict magistrate and chief medical officer) fre-
quently referred to the UP Health Dashboard to
make decisions. The UP-TSU found that between
November 2017 and September 2019, the 25
high-priority districts made 631 decisions based
on data (Supplement 4).

REFLECTIONS ON ACHIEVEMENTS,
CHALLENGES, AND THE WAY
FORWARD

Overall, we hope this article offers insights into the
steps taken to identify, develop, and incorporate

FIGURE 4. Percentage of All Facilities in Uttar Pradesh Reporting Dataa,b in the UP-HMIS and HMIS Portals,
September 2014–March 2021

Abbreviations: HMIS, health management information system; UP-HMIS, Uttar Pradesh Health Management Information System.
aOn-time reporting defined as “% of facilities which have uploaded data on portal as on 30th of the month.” This indicator was tracked
for HMIS portal (before April 2017) and UP-HMIS portal (after April 2017) from across the 75 districts in the state.
bTotal reporting defined as “% of facilities which have ever reported for the specified month on the portal.” Prior to 2017, the “total
report” refers to total reports of HMIS formats. Following 2017, the “total report” refers to the UP-HMIS format, which include both
HMIS and new UP-HMIS data elements.
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relevant data by designing a state’s HMIS, and de-
veloping and implementing supportive processes
to improve the quality and use of those data in de-
cision making.

One of the GOUP’s strategic goals has been to
increase the availability, quality, and use of rou-
tine health data for improving program imple-
mentation. To make progress toward this goal,
the GOUP, in collaboration with the UP-TSU, de-
veloped UP-HMIS, which addressed the national
HMIS’ data gaps by ensuring that relevant data
were also being collected to support programmatic
decision making at the lower levels of the health
system. While the UP-HMIS provided district-
and state-level decision makers with the data
required tomanage and track health program per-
formance, the GOUP also rolled out interventions
designed to address organizational factors and im-
prove processes for data quality and use to ensure
the benefits of the UP-HMIS were fully realized.

Government orders, guidelines, and policies
institutionalized data quality and reviewmeetings
at the district and state levels. The UP-TSU provid-
ed technical assistance to conduct the district-level
meetings and more broadly attempted to lay the
groundwork for an organizational culture that
values quality data use in decision making. For
example, the GOUP (in collaboration with the

UP-TSU) conducted training activities across all
levels of the health system to ensure sufficient
understanding and use of these data in decision
making by health workers; block-, district-, and
state-level programmanagers; and data staff.

Together, these initiatives contributed to im-
provements in data availability, quality, and use,
and led to a positive shift in how data quality is
checked and reviewed at the block and district
levels in Uttar Pradesh.

However, several data quality challenges per-
sist. For example, human resource shortages and
gaps in technical skills have affected the data qual-
ity and use meetings at the block and district
levels.17 Working within a very hierarchical orga-
nizational system where the focus is on achieving
district rankings has also resulted in data quality
processes being overlooked or even ignored unless
there is sufficient demand from leadership.17

Addressing these challenges will require institu-
tionalizing the UP-HMIS and related data quality
and use processes. First, periodic review of the
UP-HMIS formats and the rationalization of the
data elements will be important to ensure that
only relevant and necessary information is collect-
ed, thereby reducing the data reporting burden.
Second, regular data quality audits need to be con-
ducted to track the quality of the government data

FIGURE 5. Percentage of Total Facilities With Greater Than 80% Non-Blank Data Element (Data Com-
pleteness)a,b

Abbreviation: UP-HMIS, Uttar Pradesh Health Management Information System.
aSource: UP-HMIS data quality analysis.
bCompleteness data after March 2020 is not comparable because HMIS data began being captured using a mobile/tablet applica-
tion at the source in phased manner across districts (as opposed to being entered on paper and then reentered on the web-based UP-
HMIS portal).

Addressing
persisting data
quality challenges
will require insti-
tutionalizing the
UP-HMIS and
related data
quality and use
processes.
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systems, particularly private-sector facilities, which
are still underreporting into the UP-HMIS. Third,
these data quality processes can be strengthened
by ensuring that presiding district- and block-level
staff have sufficient time and resources for support-
ive supervision activities.18 To support these pro-
cesses, the GOUP has also established a data
monitoring hub at the division level (the adminis-
trative tier between the district and state levels) to
bring greater attention to issues of data quality.
The division monitoring hub supports district pro-
grammanagers by analyzing data but also conducts
supportive supervision activities at the district and
block levels and implements periodic data quality
audits to ensure accuracy.

With respect to data use, the UP Health
Dashboard has been critical in incentivizing blocks
and districts to pay closer attention to the perfor-
mance of the 14 ranking health program indica-
tors during data review meetings. In several
districts, action plans are reportedly being devel-
oped to address gaps that may be affecting indica-
tor performance. The GOUP and UP-TSU will also
expand the data review meetings and processes to
lower levels of the health system, including health
workerswhowill be trained to use and analyze the
data as a job aid for planning.

Fully benefiting from the UP Health Dashboard
and these data review initiatives will require devel-
oping a culture of data use culture across the state,
which continues to remain GOUP’s long-term vi-
sion. Additional investments will be required to
promote behavioral change among health man-
agers in the public health system but also among
private-sector providers who report data to the
UP-HMIS.18 Several trainings have also focused on
improving data use for decision making to increase
the capacity of government-funded staff to conduct
data analysis; the eventual goal is to ensure data use
across all districts, with limited need for UP-TSU’s
technical assistance.

Institutionalizing processes for data quality
and use and building an organizational culture
that values good quality data for decision making
will happen over a considerable period. The
GOUP views the development of the UP-HMIS
as a first step toward centralizing the state’s
health data.

The GOUP has already started addressing
some of the technical gaps in data collection,
quality, and use by reducing paper-based report-
ing and attempting to integratemultiple data collec-
tion platforms. For example, with the introduction
of new systems like data entry at source (via
a mobile-based subcenter application) and an

e-HMIS (e-Hospital Management Information
System), which will allow tracking of all ser-
vices received by patients in the facility, the
quality and use of data are expected to improve.

Greater investments are required to achieve
this vision and to improve the quality of these
data; the expectation is that data use will help im-
prove data availability and quality over time.19

These investments will be important for the GOUP
to achieve its long-term vision of developing an in-
tegrated information communication technology
architecture to allow the flow of health data across
different data portals into a central dashboard re-
pository that visually presents key program moni-
toring data to support management and decision
making at various levels in the health system
(unpublished data).

Funding: This project was funded by the Bill & Melinda Gates
Foundation.

Author contributions: AMwrote the original draft. AM, ABT, HB, RP,
and SI contributed to the formal analysis. ABT, HB, RP, SI, and BMR
contributed to the investigation. ABT, HB, RP, and SI contributed to data
curation. ABT, HB, RP, VN, and BMR contributed to the project
administration. All authors contributed to conceptualization,
methodology, writing, review, and editing.

Competing interests: None declared.

REFERENCES
1. Lippeveld T, Sauerborn R, Bodart C, eds. Design and Implementation

of Health Information Systems. World Health Organization; 2000.
Accessed July 8, 2022. http://apps.who.int/iris/handle/10665/
42289

2. Government of India. Ministry of Health & Family Welfare
(MOHFW). National Rural Health Mission. Approval of State
Programme Implementation Plan: Uttar Pradesh. MOHFW; 2013.
Accessed July 8, 2022. https://upnrhm.gov.in/assets/site-files/
Approval_of_Programme_Implementation_Plan_2013-14_-Uttar_
Pradesh.pdf

3. Government of Uttar Pradesh (GOUP). Government order released by
the Principal Secretary of the Department ofMedical Health and Family
Welfare. GOUP; 2015. Accessed July 8, 2022. https://upnrhm.gov.
in/assets/site-files/updates/GO_For_HMIS-27-04-2015.pdf

4. Government of India. Ministry of Health & Family Welfare
(MOHFW).National Health Policy 2017. MOHFW; 2017. Accessed
July 8, 2022. https://www.nhp.gov.in/nhpfiles/national_health_
policy_2017.pdf

5. International Institute for Population Sciences (IIPS) and ICF.National
Family Health Survey (NFHS – 5), 2019–21: India. IIPS; 2022.
Accessed July 8, 2022. http://rchiips.org/nfhs/

6. National Rural Health Mission. Government of India. National Health
Mission. Updated July 8, 2022. Accessed July 8, 2022. https://nhm.
gov.in/index1.php?lang=1&level=1&lid=49&sublinkid=969

7. About us: Introduction: National Health Mission. Government of
India, HMIS-Health Management Information System. Updated June
23, 2022. Accessed July 8, 2022. https://hmis.nhp.gov.in/#
!/aboutus

8. MoHFW launches new real time Health Management Information
System online portal in five states. World Health Organization. June

Optimizing the Health Management Information System in Uttar Pradesh, India www.ghspjournal.org

Global Health: Science and Practice 2022 | Volume 10 | Number 4 14

http://apps.who.int/iris/handle/10665/42289
http://apps.who.int/iris/handle/10665/42289
https://upnrhm.gov.in/assets/site-files/Approval_of_Programme_Implementation_Plan_2013-14_-Uttar_Pradesh.pdf
https://upnrhm.gov.in/assets/site-files/Approval_of_Programme_Implementation_Plan_2013-14_-Uttar_Pradesh.pdf
https://upnrhm.gov.in/assets/site-files/Approval_of_Programme_Implementation_Plan_2013-14_-Uttar_Pradesh.pdf
https://upnrhm.gov.in/assets/site-files/updates/GO_For_HMIS-27-04-2015.pdf
https://upnrhm.gov.in/assets/site-files/updates/GO_For_HMIS-27-04-2015.pdf
https://www.nhp.gov.in/nhpfiles/national_health_policy_2017.pdf
https://www.nhp.gov.in/nhpfiles/national_health_policy_2017.pdf
http://rchiips.org/nfhs/
https://nhm.gov.in/index1.php?lang=1&level=1&lid=49&sublinkid=969
https://nhm.gov.in/index1.php?lang=1&level=1&lid=49&sublinkid=969
https://hmis.nhp.gov.in/#&hx0021;/aboutus
https://hmis.nhp.gov.in/#&hx0021;/aboutus
http://www.ghspjournal.org


30, 2019. Accessed July 8, 2022. https://www.who.int/india/
news/detail/30-06-2019-mohfw-launches-new-real-time-health-
management-information-system-online-portal-in-five-states

9. IDEAS. A Content Analysis of District Level Health Data in Uttar
Pradesh, India. IDEAS; 2014. Accessed July 8, 2022. https://ideas.
lshtm.ac.uk/wp-content/uploads/2017/08/
IDEASIndiaContentAnalysisPolicyBrief.pdf

10. Mother and Child Tracking Systems (MCTS). Government of India.
Digital India Programme. April 29, 2019. Accessed July 8, 2022.
https://digitalindia.gov.in/content/mother-child-tracking-system-
mcts

11. Garai A, Ganesan R. Role of information and communication tech-
nologies in accelerating the adoption of healthy behaviors. J Fam
Welfare. 2010;56:109–118. Accessed July 8, 2022. https://
papers.ssrn.com/abstract=1943597

12. DHIS2. District Health Information System 2 (DHIS2). Published
2019. Accessed July 8, 2022. https://www.dhis2.org/

13. Uttar Pradesh Technical Support Unit (UP TSU). Data Quality
Supportive Supervision Checklist Analysis in 100 Blocks in Uttar
Pradesh. UP TSU; 2015.

14. Aqil A, Lippeveld T, Hozumi D. PRISM framework: a paradigm shift
for designing, strengthening and evaluating routine health informa-
tion systems. Health Policy Plan. 2009;24(3):217–228. CrossRef.
Medline

15. Government of India. Health Management Information System Data
for Uttar Pradesh.

16. List of aspirational districts. Government of India. Ministry of Micro,
Small & Medium Enterprises. Accessed July 8, 2022. https://my.
msme.gov.in/MyMsme/List_of_AspirationalDistricts.aspx

17. Meghani A, Rodríguez DC, Bilal H, et al. Examining policy intentions
and actual implementation practices: how organizational factors in-
fluence health management information systems in Uttar Pradesh,
India. Soc Sci Med. 2021;286:114291. CrossRef. Medline

18. Lippeveld T. Routine health facility and community information sys-
tems: creating an information use culture.Glob Health Sci Pract.
2017;5(3):338–340. CrossRef. Medline

19. Prakash R, Dehury B, Yadav C, et al. Establishing evidence-based
decision-makingmechanism in a health eco-system and its linkages with
health service coverage in 25 high-priority districts of Uttar Pradesh,
India. BMC Health Serv Res. 2021;21(Suppl 1):196. CrossRef. Medline

Peer Reviewed

Received: December 28, 2021; Accepted: June 29, 2022; First published online: August 23, 2022.

Cite this article as: Meghani A, Tripathi AB, Bilal H, et al. Optimizing the health management information system in Uttar Pradesh, India: implementa-
tion insights and key learnings. Glob Health Sci Pract. 2022;10(4):e2100632. https://doi.org/10.9745/GHSP-D-21-00632

© Meghani et al. This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International License (CC BY 4.0),
which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are properly cited. To view a
copy of the license, visit https://creativecommons.org/licenses/by/4.0/. When linking to this article, please use the following permanent link: https://
doi.org/10.9745/GHSP-D-21-00632

Optimizing the Health Management Information System in Uttar Pradesh, India www.ghspjournal.org

Global Health: Science and Practice 2022 | Volume 10 | Number 4 15

https://www.who.int/india/news/detail/30-06-2019-mohfw-launches-new-real-time-health-management-information-system-online-portal-in-five-states
https://www.who.int/india/news/detail/30-06-2019-mohfw-launches-new-real-time-health-management-information-system-online-portal-in-five-states
https://www.who.int/india/news/detail/30-06-2019-mohfw-launches-new-real-time-health-management-information-system-online-portal-in-five-states
https://ideas.lshtm.ac.uk/wp-content/uploads/2017/08/IDEASIndiaContentAnalysisPolicyBrief.pdf
https://ideas.lshtm.ac.uk/wp-content/uploads/2017/08/IDEASIndiaContentAnalysisPolicyBrief.pdf
https://ideas.lshtm.ac.uk/wp-content/uploads/2017/08/IDEASIndiaContentAnalysisPolicyBrief.pdf
https://digitalindia.gov.in/content/mother-child-tracking-system-mcts
https://digitalindia.gov.in/content/mother-child-tracking-system-mcts
https://papers.ssrn.com/abstract=1943597
https://papers.ssrn.com/abstract=1943597
https://www.dhis2.org/
https://doi.org/10.1093/heapol/czp010
http://www.ncbi.nlm.nih.gov/pubmed/19304786
https://my.msme.gov.in/MyMsme/List_of_AspirationalDistricts.aspx
https://my.msme.gov.in/MyMsme/List_of_AspirationalDistricts.aspx
https://doi.org/10.1016/j.socscimed.2021.114291
http://www.ncbi.nlm.nih.gov/pubmed/34418584
https://doi.org/10.9745/GHSP-D-17-00319
http://www.ncbi.nlm.nih.gov/pubmed/28963169
https://doi.org/10.1186/s12913-021-06172-2
http://www.ncbi.nlm.nih.gov/pubmed/34511088
https://doi.org/10.9745/GHSP-D-21-00632
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.9745/GHSP-D-21-00632
https://doi.org/10.9745/GHSP-D-21-00632
http://www.ghspjournal.org

	fig1
	fig2
	fig3
	fig4
	fig5

