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Abstract

Objectives: To understand factors underpinning the quality of health information systems
(HIS) data by examining the creation of government health records for pregnant and
postpartum women in India.

Setting: Madhya Pradesh and Rajasthan states in India at the community, clinical and
administrative levels of the health system.

Participants: Interviews (n=59) with frontline health workers (FLHWs), data entry operators,
and higher level officials. Focus group discussions (n=12) with pregnant women to discuss
experiences with sharing data in the health system. Observations (n=9) of interactions
between stakeholders for data collection and the process of data digitization.

Primary and secondary outcome measures: Thematic analysis identified how key actors
experienced the data collection and digitization process, reasons for late or inaccurate data,

and mechanisms that can bolster timeliness and accuracy.

Results: Health system actors noted challenges with the digital system but valued the
broader project of digitization. Pregnant women were comfortable sharing mobile numbers
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with health workers but many were unaware that their data moved beyond their FLHW.
FLHWs valued knowing up-to-date beneficiary mobile numbers but felt little incentive to
ensure accuracy in the digital records system. Delays in registering pregnant women in the
online portal were attributed to slow movement of paper records into the digital system
and difficulties in gathering required documents from beneficiaries. Mobile numbers were
hand written and copied multiple times by beneficiaries and health workers with variable
literacy. Supervision tended to focus on completeness rather than accuracy.

Conclusions: Frontline health workers have adjusted to a digital HIS despite implementation
challenges and are enthusiastic about moving digital data entry from the facility to the field-
based worker. However, government health systems may consider increasing focus on data
processes, training and supervision that prioritizes accuracy and timeliness.

Strengths and limitations of this study

e This study was strengthened by the use of multiple research methods (interviews,
focus groups and observation) and engagement of multiple frontline stakeholders:
the women whose data is entered into the system, the frontline health workers
who care for them and create the initial (paper) records, the data entry operators
who digitize these records, and the managers, administrators and leaders who
supervise these processes.

e Frontline health workers and data entry operators were aware that their work was
being observed and thus may have minimized or hidden unauthorized behavior,
such as shortcuts to speed up data entry or unsanctioned task-shifting.

e Data collection occurred just prior to the launch of a new digitization strategy in
some (but not all) regions, wherein frontline health workers would be given
tablets and asked to directly digitize patient health data; thus some of the
challenges identified in this study may have self-resolved due to this new (shorter)
dataflow pathway, and new challenges to accuracy, timeliness and completeness
may have arisen.

Introduction

Health information systems (HIS) capture data on patients and their contacts with routine
health services. HIS support responsive policymaking, resource allocation, routine service
delivery, and health systems accountability.! The achievement of these functions is largely
dependent on the accuracy, completeness and timeliness of HIS data.? Information
communication technologies (ICTs) are increasingly being used to improve the core
functions of HIS through digitization.3=> While ICTs for HIS have great potential to strengthen
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health systems®’, the use of digital tools can place a high burden on health care providers
who require device and software training, technical support, and reliable electricity,
internet, and servers.?

The digitization of HIS has occurred concurrently with increasing mobile phone penetration
at a population level and, in turn, an increase in mobile health (mHealth) initiatives.
mHealth programs can transmit health-related information, send reminders, or solicit
patient feedback on services.® To attain high population level coverage at scale, mHealth
programs often rely on beneficiary mobile numbers and other data that have been collected
through government HIS. The accuracy, completeness, and timeliness of records in
government systems can directly affect the capacity of mHealth programs to reach target
populations at the right timepoints.

The Government of India’s Kilkari program is the world’s largest maternal mobile messaging
initiative. It delivers maternal, child, and reproductive health information content through
up to 72 once-weekly outgoing pre-recorded calls. Pregnant or postpartum women are
subscribed to Kilkari based on the mobile number captured in governmental HIS registries
called, depending on the state, the Maternal and Child Health Tracking System (MCTS) or
Reproductive and Child Health (RCH) system. The gestational age estimate or child’s date of
birth is used to determine the appropriate Kilkari messages to send based on the stage in
pregnancy or child’s age. Missing, incorrect or late data limits the reach and appropriateness
of program timing.

Quantitative research has identified gaps in MCTS/RCH data. A 2015 study?® found that one-
third of women’s profiles in Rajasthan and two-thirds in Uttar Pradesh were incomplete. In
addition, one quarter of the unique mobile numbers registered for Kilkari are never reached
due to inaccurate or out of date mobile numbers or the phone being switched off or out of
network. Data delays impede overall exposure to the program. Delays in registering
pregnant women in the online portals averaged 72 days between service delivery and data
capture in Bihar’'s MCTS.!! Kilkari exposure can begin in second trimester of pregnancy,
however only 31% of subscribers answered their first call during this period.*? Over half
(58%) answered their first call after they give birth, which means they missed at least one-
third of Kilkari’s content.2

This analysis aims to identify barriers to the accurate, complete and timely creation of MCTS
and RCH HIS records in India. We explore beneficiary perceptions of providing mobile phone
numbers to health care providers, and frontline health worker (FLHW) experiences with the
digital health record system. Study findings will inform health systems in India and beyond
as they move towards ICT-enabled strategies to bolster the quality of health information
systems.

Methods

Study setting

This qualitative study took place in Madhya Pradesh and Rajasthan, two large Hindi speaking
states in central and western India, respectively. These states have high burdens of
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maternal and child mortality, significant gender gaps around technology access and literacy,

and sub-optimal maternal healthcare services (table 1).

Table 1. Social and health indicators, Rajasthan and Madhya Pradesh

Indicator Rajasthan Madhya Pradesh
Population 77 million | 82 million
Maternal mortality ratio (deaths per 100,000)3 164 173
Under five mortality (deaths per 1000 live births) 1415 51 65
Literacy!41>

e Female 57% 59%

e Male 85% 82%
Mobile phone access#1>

e Household ownership 94% 84%

e Female access 41% 29%
Maternal health care'#%>

e Pregnant women attended ANC in first trimester 63% 53%

e Received recommended four ANC visits 39% 36%

e Gave birth in a health facility 84% 81%

e Received postnatal health check within 2 days of birth | 64% 55%

e Registered pregnancies for which the mother received | 92% 92%

Mother and Child Protection (MCP) card

Both Madhya Pradesh and Rajasthan moved to digital health records in the late 2000s,
however there are important differences between the states, in terms of the digital
programs and processes implemented (Table 2). In 2016, MP transitioned from MCTS to
RCH. RCH added urban coverage, an initial registration of all “eligible couples” (married
couples of reproductive age) who would then be linked to pregnancy tracking when a
pregnancy occurred, and the creation of village profiles.'® Furthermore, RCH expanded the
data elements collected from 111 (in MCTS) to 247 to include abortion tracking, beneficiary
bank account and identification details (including Aadhaar number), additional details about
the pregnant woman’s antenatal care, infant feeding practice, and the child’s immunization
records for his or her first five years.'® Mobile phone numbers were collected in MCTS and
continued to be in RCH. In contrast to MP, the Rajasthan state government did not adopt
RCH but instead retained its state-level version of MCTS, called the Pregnancy, Child
Tracking, and Health Services Management System (PCTS), which syncs with MCTS.

Table 2. Comparing Rajasthan and Madhya Pradesh’s digital HIS

Parameter Madhya Pradesh Rajasthan

HIS system Reproductive and Child Health (RCH) Pregnancy Child Tracking and Health

currently in (an expanded and upgraded version of | Services Management System (PCTS)

use MCTS)

Timeline Adopted MCTS in 2009 and RCH in Adopted PCTS in 2008 (first state in
2016 India to launch an electronic health

records system)
System Through separate portals, women get | Online JSY and eShubh Laxmi Payment
through JSY (Rs. 1400) for all institutional and Management (OJSPM): Through the
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Parameter Madhya Pradesh Rajasthan
which deliveries, Mukya Mantri Shramik Seva | Bhamashah program, women get JSY
pregnant and | (Prasuti Sahayata) Yojna (Rs. 16,000) payment (Rs. 1400) and Shubh Laxmi
postpartum for labourers, and Pradhan Mantri (Rs. 7300) payment for girl child
women Matritva Vandanada Yojina (PMMVY)
receive (Rs. 5000) for first pregnancy
financial
support
State-level ID | Samagra, mandatory unique ID for Bhamashah, ID for the state health
number families and individuals insurance program
Who collects | ASHA & ANM ASHA Sahyogini, Anganwadi worker &
HIS data at ANM
the frontline?
Feedback Creates a workplan for the ANM Creates a workplan for the ANM telling
mechanisms telling her who is due for ANC, her who is due for ANC, delivery, PNC as
built into the | delivery, and PNC, as well as listing well as listing drop outs; sends SMS
digital record | drop outs; sends SMS alerts to alerts to beneficiaries (Swasthya
system beneficiaries and also to health Sandesh Sewa)

Paper forms
involved

1) RCH form: One form per woman,
filled by ASHA/ANM and given to DEO.
Meant to travel back and forth
between ANM and DEO as the woman
proceeds through her ANC visits and
delivery.

2) Mother Child Protection (MCP)
card: Card filled by ANM/ASHA; stays
with the pregnant woman

3) RCH register: Book kept with the
ANM or at the health center; all
pregnancies under the ANM are in this
book. It is passed to the DEO for entry.
4) Personal ANM diary: Unofficial
paper book that ANMs fill (because
RCH register is sometimes too big to
bring to the village or is with the DEO)
5) Personal ASHA diary: Official paper
book that the ASHA fills

1) Pregnant women’s ANC registry
form: Paper where up to five new
pregnancies can be listed with details of
first ANC. This form is filled in by the
ASHA/ANM and passed to the DEO for
entry into PCTS.

2) Mamta card: Card filled by
ANM/ASHA; stays with the pregnant
woman

3) RCH register: Book kept with the
ANM or at the health center; all
pregnancies under the ANM are in this
book. It is passed to the DEO for entry.
4) Personal ANM diary: Unofficial paper
book that ANMs fill (because RCH
register is sometimes too big to bring to
the village or is with the DEQO)

5) Personal ASHA diary: Official paper
book that the ASHA fills

The states thus provide a natural comparative study between a more typical case (Madhya
Pradesh), which, like most large Indian states, recently moved from MCTS to RCH, and an
outlier case (Rajasthan) which has retained a tailor-made electronic record system since the
beginning of digitization.

Data collection

Five experienced qualitative researchers with master’s level social science degrees (authors

OU (male) MS, DG, BM and NC (female)) conducted in depth interviews (n=59), focus groups
(n=12) and observation of data collection and entry (n=9) in Rajasthan and Madhya Pradesh

in September 2018 (table 3). All researchers were trained over a one-week period, which
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included pilot testing the FLHW interview guide. In each state, we selected one district and
two blocks within that district with high levels of female phone ownership to explore
barriers to capturing women’s mobile phone numbers in MCTS/RCH. We sampled
government health system actors who were involved in MCTS/RCH at the state, district,
block and frontline levels, including medical officers, data entry officers and frontline
providers, as well as with women who recently interacted with government healthcare
providers in situations where they were asked to register their mobile numbers in
MCTS/RCH (table 3).

Table 3. Respondent sample

Respondent type Respondent profile MP RIN N

In depth interviews

State level stakeholders Senior government employees of the department of 3 1 4
health and family welfare who are in charge of data

District stakeholders Community mobilizers, District Programme Manager 3 4 7

(DPM), District Community Mobilizer (DCM), District
Monitoring and Evaluation Officer (DMEOQ), District Nodal

Officer (DNO)
Medical officers (MO) at Doctors (allopathic, homeopathic or ayurvedic), 5.5 years 2 4 6
primary health centers training
Data entry operators Information technologists with undergraduate level 4 6 10
education
Auxiliary nurse midwives Female maternal and child health worker with 1.5 years 10 9 19
(ANMs) training (6 months midwifery focused)
ASHA Female volunteer community health worker, received 3 5 8

incentive based remuneration, initial 24 days training and
periodic week-long additional training

Other stakeholders at the Block Programme Manager (BPM), Multipurpose Health 2 3 5
PHC and block level Supervisor (MPS), Primary Health Centre Supervisor (PHS)
Total IDIs 27 32 59
FGDs
Beneficiaries Pregnant and post-partum women with mobile phones

who recently interacted with health system actors for

MCTS/RCH registration 6 6 12
Observation
Beneficiary — FLHW Observation of beneficiary — FLHW interaction (ANC or 1 1 2
interaction post-partum) interaction where MCTS/RCH data recorded
Data entry into electronic Observation of data entry into electronic system 3 4 7
system
Total observations 4 5 9

The respondents were approached through their government health facility. A research
team member contacted potential respondents by phone or face-to-face and explained the
study, and that the team was from a Delhi-based company and had governmental approval,
then invited them for a face to face meeting to learn more and, if they agreed, to
participate. The study information and informed consent was read to each potential
participant and then summarized in conversational language to ensure comprehension.
While all the health facility staff approached for the study agreed to participate while three
women invited to attend focus groups declined, siting responsibilities at home. The
interviews took about an hour and the focus group discussions took about an hour and a
half; all were conducted in health faculties and audio recorded and detailed notes were
taken. When curious onlookers came over during focus groups and interviews, another
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researcher politely asked them to move on. If any supervisors, patients or family members
stopped by to speak to the respondents during the interviews or focus groups the research
paused until privacy was restored.

Interviews and FGDs were conducted using semi structured guides that explored a range of
domains around sharing, documenting, inputting, and using health data, such as reasons for
late pregnancy identification by FLHWs, FLHW work environment, and a detailed description
of data flow from when a pregnant woman first interacts with a FLHW until her health
information is entered into the online portal.

Ethics approval

This study was approved by the institutional ethics review boards at Sigma, Delhi, India
(10041/1RB/D/17-18) and JHU, Baltimore, USA (00008360). All respondents provided
informed oral consent.

Data analysis

Daily debriefs enabled the team to share emergent findings, refine the focus of their
probing for the next day’s data collection, and identify areas of saturation. The audio files
were transcribed and translated into English. Data were coded in Dedoose by OU and KS,
using principles of thematic network analysis.'” A coding framework was developed that
consisted of emergent codes on specific reasons for inaccurate and delayed data, that were
then grouped according to an overarching data flow framework (Fig 1). For instance, we
created a code cluster for late ANC registration, which included codes to be applied to text
describing when and how pregnancies come to the FLHW’s attention, when pregnancies
were entered into the online portal, reasons FLHWs become aware of pregnancies late
(after the first trimester), and the implications of a woman’s choice of the public or private
sector for ANC on timeliness of registration. After coding, we read the text excerpts that had
been tagged for specific codes to identify how key actors experience of the data collection
and digitization process, reasons for late or inaccurate data, and mechanisms that can
bolster timeliness and accuracy.

Conceptual framework

We describe the data collection and digitization process according to a general health
system data flow framework (Fig 1). This framework identifies six components that enable
the creation and movement of health data from beneficiaries through FLHWs to electronic
data entry and onward.

Figure 1. Data flow framework for electronic health record systems
The first component, “beneficiary,” describes women’s access to the data required for
documentation, particularly mobile phone numbers, as well as their attitudes towards

sharing this data with government health system functionaries. The second component
considers the beneficiary-FLHW interactions that initiate the government health system’s
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awareness of a health event. In this section we consider how and when FLHWs become
aware of a new pregnancy, the value that FLHWs place on collecting beneficiary data, and
the strategies used by beneficiaries to collect data. The third component involves the
creation of initial paper records. In this section we consider the various official and unofficial
forms and registers where data is recorded, potential delays between a health worker
interacting with a beneficiary and a paper record being created, and the FLHW experience
of documentation. The fourth component considers the process through which a paper
health record reaches the site of digitization. While steps three and four may be dropped as
FLHWSs directly create digital records themselves, in most LMIC health systems paper
records created during outreach service provision remain the norm. The fifth component is
the time when data is digitized and considers the data entry personnel’s work environment,
training, the electronic portal interface, and staffing considerations. The final component
examines the ongoing use of data through paper forms and online systems. Here we
consider how data can be corrected or updated, data monitoring and supervision, and the
use of data by FLHWs and higher level health system actors.

Patient and Public Involvement

The research was shaped by health system actor priorities, experiences and preferences
through iterative probing and flexibility within our research domains. Results were
disseminated to Government of India stakeholders but not to research participants.

Findings

Our findings are organized conceptually according to the six components in the general data
flow framework. For each step, we provide a description of how this aspect of the data
system is experienced by the actors involved, and identify barriers and facilitators to
timeliness and accuracy.

Level 1. Beneficiary

Women face barriers to accessing phones and services that generate the data
required by MCTS/RCH

Women who did not have their own personal mobile phones could not provide their
number. Many women lived in households with phones so could provide their husband’s
phone number or the number for a shared phone. Women living in households without a
phone could provide a neighbor’s phone number or a FLHW’s number.

R: Some women have their husband’s mobile number. In some cases both
husband and wife don’t have mobile phones. Some are from poor families
where both of them don’t have mobile phones.

| : So, what do you do in such situation?
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R: Either we take a relative’s phone number or a neighbor’s. [...] If any laborer
is there who does labor work how will he have mobile phone? Even if it’s there
then her husband must have taken it while going for labor work.
(MP_IDI_FLHW_06)

Additional data required from beneficiaries included their bank account numbers and
branch names (for both the beneficiary and her husband), national identification (Aadhaar),
ration card number, and state identification numbers (Bhamashah state health insurance in
Rajasthan and Samagra in Madhya Pradesh). FLHWSs explained that women often did not
have all of these items or did not know this information. ASHAs were tasked with following
up with women to encourage them — or at times personally help them — open bank
accounts, register for identification numbers, and provide photocopies of this information.

Like the [bank] account number, aadhaar number we get them very rarely. We
have to with the ASHA then go again to get information. We fill the form and
submit it and it’s fed in. If half the information remains incomplete then we
can't do the RCH. (MP_IDI_FLHW_01)

Women are generally comfortable sharing data with frontline health workers

Women and FLHWs overwhelmingly reported that beneficiaries with access to a mobile
phone shared their mobile number with their ASHA or ANM without hesitation and without
guestioning. They explained that women trusted FLHWs and felt that the number would
only be used to help them, such as to convey important information about health services
or financial benefits through government programs.

They are observing me from 20 years so they are aware that madam will not
misuse the number so they never deny giving number (RIN_IDI_FLHW_25)

[They take our mobile number] so that they can give us a phone call next time
to call us whenever vaccination is to be given. That’s why.
(RIN_FGD_BENEF_07)

They are aware that the mobile number is essential as when the money will
come in the bank account then they will get the message on mobile. We take
the mobile number for their comfort only as we can call them as required. [...]
And calls also come on their mobile who tells them about the health.
(RIN_IDI_FLHW_27)

There were exceptions to this predominantly positive view of sharing mobile numbers with
health workers. FLHWs and beneficiaries reported that a very small minority of women
resisted sharing their numbers with them because of concern about receiving calls from
strangers or because they had hidden their mobile phone.

In Madhya Pradesh, most women thought that only the ASHA had their number. When told
that their numbers were passed onward from the ASHA to the ANM, women were
unconcerned. In Rajasthan, women were generally aware that their mobile numbers were
collected for use beyond beneficiary-ASHA communication. They clearly explained that their
mobile number was linked to their receipt of financial benefits. While most women in
Rajasthan said the only calls they received from government actors were from their ASHA,
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calling them for checkups, a few received informational calls from the government of India,
which were likely Kilkari messages and one said that the government would use their mobile
numbers to call them and check “whether the facilities which government is providing are
reaching us or not” (RIN_FGD_BENEF_09).

Level 2. FLHW-beneficiary interaction

Early identification of most pregnancies — with notable exceptions

Digital records of pregnancies can only be created after the government health system
functionaries identify a pregnant woman. ASHAs are a pregnant women’s first point of
contact with the government health system. ANMs rely on ASHAs to identify pregnant
women and encourage them to meet the ANM for antenatal care. Beneficiaries and FLHWs
reported that ASHAs were notified within the first four months about almost all
pregnancies.

However, FLHWs noted that women living in remote communities, migrants and less
educated women, may delay seeking antenatal care due to “carelessness”
(RIN_IDI_FLHW_27), superstition, and not knowing that they were pregnant. Wealthier
women who received ANC in private facilities would also be missed by the government
health system or registered only after giving birth.

FLHWSs place high value on collecting and digitizing beneficiary data

FLHWSs in Rajasthan and MP articulated a clear focus on accurately collecting and digitizing
women’s bank account details and identification numbers, since this data enabled women
to receive financial support from government programs. While phone numbers were
considered important for ASHA-beneficiary communication, the value of digitizing this
information (rather than just ensuring it was collected in the ASHA's paper records) was not
always clear. Some health workers in MP could only articulate a vague sense that entering
mobile numbers in RCH was useful. Most FLHWs in MP reported that mobile numbers were
used by the state or central government to call beneficiaries and check whether they are
receiving appropriate health services, suggesting that FLHWs saw the digitization of
women’s mobile numbers as a means for the government to keep tabs on FLHW
performance. In Rajasthan, FLHWSs were clear about the value of mobile numbers in PCTS,
and explained that the numbers were not only used for checking that women were
receiving health services, but also for conveying health information, advertising government
programs, and notifying women about financial transfers.

FLHWSs describe several strategies for trying to collect accurate data

In Rajasthan and MP, ASHAs and ANMs explained that many women could not accurately
recall their mobile numbers at ANC visits. For cases when women did not have mobile
phones with them, ASHAs would visit their homes and ask other family members to provide
a mobile number or ASHAs and ANMs would ask women to bring a mobile number written
on a piece of paper to the next ANC checkup.
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Like, they don't know, some of them.. they don't know the mobile number. So,
we tell them to ask the people in her house who can write, to note it down on a
piece of paper, and bring it to us. Tell them the sister needs it, for your
information. So they do that. (MP_FLHW_01)

ASHAs were confident that they received accurate numbers because they reported
frequently calling women using the number provided. In cases when women had mobile
phones with them, some ANMs or ASHAs reported giving themselves a missed call from
beneficiary mobile phones to identify the number; however, the use of missed calls was not
a universal practice.

FLHWs said that pregnant women sometimes asked FLHWs to record their husband’s mobile
number rather than their own, even when she had her own phone. Women in one FGD
(RIN_FGD_BENEF_10) explained that the husband’s mobile number was often provided so
that he would receive the SMS notification of a financial transfer into the beneficiary’s bank
account. While some FLHWs complied in taking the husband’s number, others tried to
convince woman to provide her own mobile number since her husband will frequently be
out of the house with the mobile.

FLHWSs reported asking women to provide photocopies of bank account information and
government identification cards, in order to reduce errors that could be introduced by
women conveying this information on scraps of paper. When assessing last menstrual
period (LMP) in order to estimate gestational age, two FLHWs noted that many women
struggled to report exact dates. FLHWs estimated LMP based on women’s recall of the
moon cycle, harvest, or festivals, which would introduce inaccuracy around pregnancy
stage.

Level 3. Creation of paper records

Beneficiary data copied by ASHAs and ANMs across multiple paper forms and

registers

In MP and Rajasthan, when an ASHA identified a pregnancy in the village she would write
key information about the woman in her official ASHA diary. In cases where ASHAs were
considered sufficiently literate by the local ANM, the ASHA was also expected to start a
paper RCH form (in MP) or ANC form (in Rajasthan) by filling in some initial fields. In MP we
found that ASHAs in one block reported being paid Rs. 50 ($0.80) for each form they
created, while in a nearby block ASHAs received no payment. In both states, some ASHAs
first wrote the pregnant woman’s details in an unofficial notebook and then copied this
information into the official ASHA diary and the RCH/ANC form. While some ASHAs were
clear and confident about their role filling in the RCH/ANC form, others were unsure about
which documents they completed.

When the woman comes the VHND, the ASHA will pass the partially-filled RCH/ANC form to

the ANM. The ANM will fill in additional details from the woman’s first ANC visit, often with
the ASHA’s help. ANMs explained that they were overwhelmed by documentation
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requirements and thus had to take assistance from ASHAs, even when ASHAs struggled with
the literacy and numeracy requirements of this work.

We have to fill a big register, we make sehyogini [ASHA] fill it that is the reason
it gets wrong. Now they [ASHAs] don't understand. They themselves have filled
the card. Now, there was so much crowd that time, that | was writing
something.. and if they say, the weight is 53 and she says its 61, so then there's
confusion like that. So sometimes they write it wrong. When there's a crowd
sometimes, we take help from them only, and it becomes wrong.
(MP_IDI_FLHW_07, ANM)

In addition to the RCH/ANC form, ANMs record data about pregnant women in the ANM
RCH register (a book) and create a Mother and Child Protection (MCP) card (Madhya
Pradesh) or Mamta card (Rajasthan). MCP/Mamta card is given to the pregnant woman to
keep. Similar to our observations of ASHAs, ANMs in MP also sometimes wrote down
beneficiary information in unofficial notebooks and then copied this information into their
official RCH register and the RCH forms once they returned home; they explained that the
RCH register is heavy and they wanted to keep it neat and clean. In Rajasthan the official
register was smaller and more portable so ANMs tended to carry it with them.

Delays in antenatal care have implications for the creation of health records

There could be several weeks or even months between the ASHA becoming aware of a
pregnancy and the ANM meeting the woman for first antenatal care. No paper record could
be completed until the woman interacted with an ANM for antenatal care, thus introducing
delay in the production of official health records.

FLHWSs found data collection under RCH to be too time-intensive

ANMs in Madhya Pradesh said that they found data collection to be highly burdensome.
They felt that their work had shifted from healthcare provision to finding documents and
filling in forms. FLHWs described facing pressure to complete the digital records from senior
actors in the health system hierarchy as well as from beneficiaries who were worried about
delays in receiving their financial incentives. They described having to fill up to 70 data
fields in various paper forms and registers, and having to track down beneficiary banking
and identification details, without adequate time or support.

We have to do this also and that also. In this what happens is, like this “Prashuti
Sahayata Yojana” has come [i.e., yet another scheme has been introduced]. So,
we keep on calling them the whole day that “Get this paper” “This is not
enough” “This paper is short.” Just now also madam [a supervisor] called. And
sir [another supervisor] also called saying that high risk pregnancy too needs to
be checked too. (MP_FLHW_06, ANM)

They've increased our work a lot, a lot. ... We need to visit each beneficiary 10
times... “Give the Aadhar card, the Samagrah ID.” The beneficiary isn't able to
submit, isn't able to give it to us, and above that they reach here and start
complaining, that, madam isn't filling our form so we aren't getting our money
when they themselves aren't giving us the documents all together. We used to
go to each house, of the beneficiary, give them the vaccinations, meet each
one. And the bai [women] that were there, they had very good behaviour, were
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respectful, and would make us sit inside, that come, madam, sit inside. Would
treat us very well. And, these days | don't know what is happening, so the
beneficiaries also snap at us, for a little bit. If they say, madam we need the
money, and we tell them to submit the documents, and they'll get the money...
Oh oh, but you need this paper, and that paper, and we've given it to the
Anganwadi, to you, and to the ASHA, what is this nonsense.
(MP_IDI_FLHW_07)

ANMs who worked with low-literacy ASHAs noted that they faced an additional struggle
because they ould not rely on the ASHAs to complete any paper forms.

Level 4. Paper records brought to health centre

Delay between creation of paper records and records reaching the health center with

a computer

The ANM becomes aware of a pregnancy during the woman'’s first ANC visit and considers
the woman’s pregnancy to have been registered at this time. However, the pregnancy is not
entered into the online portal until the ANM brings the RCH/ANC forms and RCH registers to
the health center for digitization. This occurs only once per month. In addition, if an ANM is
waiting for a beneficiary to provide documents required to complete the RCH/ANC form,
she will hold on the form even longer, until a future visit to the health center.

There are some women in the village, even after their delivery, their Samagra
ID isn't able to be made..[...] [So] It's not fed [entered into RCH] here because
the Samagra ID is incomplete. (MP_IDI_FLHW_01)

Level 5. Data entry

DEOs spoke of high workloads and some technical challenges but noted recent

improvements and supportive peers

DEOs in both states said there was excess workload, which could lead to data entry backlog.
They explained that in addition to entering maternal and child health data they were also
responsible for entering data from the pharmacy, ASHA records, birth and death
registration, HMIS, and health facility forms. In some areas, one DEO was covering the
workload of two or three because of vacancies. ANMs suggested that DEOs may make data
entry errors, because they were rushing or careless.

In both states the DEOs mentioned that the infrastructure to support them was improving,
such as the provision of newer computers, faster internet, and upgraded servers. In
Rajasthan the DEOs had battery backup for power outages and a dedicated broadband
internet connection; even so, during observation, opening the PCTS portal took up to 10
minutes because of slow internet connection or server capacity. In MP, many DEOs did not
have functioning battery backup, leaving them unable to work when the electricity went off.
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Some relied on their own portable WIFI device or their mobile phone’s hotspot, both of
which were often slow.

DEOs in MP reported having received only one training on RCH, while DEOs in Rajasthan
received frequent trainings and felt reasonably well supported by the supervisory structure
as well as their peers. The one-time training in MP occurred years ago, and many months
before RCH was introduced so recipients forgot much of it. It consisted of a presentation
without any hands-on learning. DEOs reported learning how to use RCH on the job, through
trial and error and from other DEOs, who provided ongoing peer support.

Required fields and auto-fill invite errors

The digital portals had numerous required fields, validation checks, and autofill features,
including that 10 digits be entered in the mobile number field. In many cases these features
supported accurate and complete data entry. However, DEOs recalled instances where
these features forced them to introduce errors into the system. For instance, when DEOs
encountered forms that did not have a beneficiary mobile number, DEOs reported using the
ASHA’s number or their own number because the mobile number field is mandatory. In MP,
DEOs reported that RCH initially required all mobile numbers to start with the digit 9. When
a new phone company began issuing mobile numbers beginning with 6 or 7, DEOs could not
get the system to accept these numbers until the RCH portal was updated.

In RCH, pregnancy records are linked to eligible couple record. The pre-existing eligible
couple registry auto-completes fields in the new pregnancy registry, including for the mobile
number. Thus the phone number provided by a family at time of marriage becomes the
default current phone number at the time of pregnancy.

DEO and ANM absences can lead to data entry delays and may compromise quality

When DEOs took time off, there were not always additional trained personnel to fill in.
Other health system actors (such as a PHC health supervisor or ASHA supervisor) would take
over data entry, even without training. In cases of longer-term absence, such as when there
was no DEO appointed to a PHC at all, a DEO at a neighbouring facility would be assigned to
cover both catchment areas. ANMs then had to bring their paper records to a more distant
health facility to have them digitized and DEOs had to cover double the caseload.

There are gaps in data collection at the frontlines when ANMs take time off, during
transition from an older ANM to a new recruit, or when the ANM position is vacant. During
these periods no health records are created or digitized but the district health system actors
demand that data continues to be entered. This leaves the DEO in a difficult situation
wherein no paper records are being passed on to them but they are expected to create
digital records.

Level 6. Ongoing use of paper and online records
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Mobile numbers are not corrected or updated in the online system

Beneficiaries explained that they updated their ASHA whenever they changed mobile
numbers and ASHAs were confident that they retained up to date mobile numbers for the
pregnant women in their villages. However, ASHAs, ANMs and DEOs reported that they do
not update or change mobile numbers in the online portals. Some DEOs were unsure if it is
even possible to do so. Checking and correcting bank account details and government
identification details was common, since this ensured financial transfers proceeded.
Ensuring correct and up-to-date mobile numbers was not a priority. Even among women
and FLHWs who identified benefits for women who shared their mobile number with the
government, the value of receiving government information and notifications was
overshadowed by the importance of receiving financial incentives.

Supervision focuses on completeness not accuracy

DEOs as well as block, district and state level actors focused on data entry completion and
timeliness but not on accuracy. DEOs were encouraged to complete their data entry
activities each month and clear backlog. However attention to data accuracy only arose
when mistakes came to light through irregular means, such as a financial transfer going into
the wrong bank account or a polio outbreak alert being triggered by a DEO incorrectly
entering eight polio cases rather than zero.

In MP, some health facilities had multi-purpose supervisors and ASHA support staff who
checked the forms and registers provided by ANMs and ASHAs to the DEO and who oversaw
the DEOs work. These supervisors could flag potential inaccuracies for follow up. However
in other facilities these positions were vacant. The Medical Officer was expected to sign off
on the DEQ’s work but was so busy with patient care that they often gave an automatic
approval or even provided their login and password to the DEO so that the DEO could
approve their own work.

In both MP and Rajasthan, DEO work at the health centers was overseen by block level
supervisors. In both states these actors reported being overwhelmed by having to oversee
five to seven software programs and more than 50 reporting processes and could only focus
on issues of incomplete data.

At the frontlines, ANMs and ASHAs in MP and RJN had no way of knowing whether the
mobile number entered in PCTS or RCH was correct and had never been asked to cross
check these digital records with beneficiary numbers.

Health system actors have an overall positive view of the value of digitization

Despite noting hiccups and increased documentation burden, ANMs and ASHAs were
generally positive about the move towards digital health records. They framed the use of
digital systems as a better way for them to showcase their hard work and to receive
recognition (and, for ASHAs, performance based remuneration), rather than a way to
benefit from the digital system’s ability to generate ANM workplans or other synthesized
data. Block, district and state level actors described benefiting enormously from the digital
system. The explained that it enabled them to see the progress of programs, monitor
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service provision by FLHWs, conduct yearly planning to address gaps, and prioritize
resources: “In one click the full report can be retrieved” (RIN_IDI_MO_04).

Discussion

This study explored how beneficiaries, frontline health workers, data entry operators and
higher level actors in the government health system experienced HIS digitization to
understand barriers to timely, accurate, and complete data (Table 4). We found that
frontline workers and their supervisors prioritized the accuracy of core health information
and of data elements that enabled pregnant clients to receive government financial
entitlements (e.g., bank account information, identification numbers) over timeliness or the
accuracy of beneficiary mobile phone numbers. Providers reported that it often took
months — and significant effort that detracted from healthcare provision — to gather the
documents and information from pregnant clients required to create a digital record;
frontline workers relied on their existing paper systems to provide ongoing healthcare and
keep track of up-to-date beneficiary mobile numbers.
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Table 4. Summary of barriers to the creation of timely, accurate and complete PCTS/RCH data
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Barriers to timely data

Uo g6TTS0-T202-uadolwa/9g

Joy Buipnjoui

Barriers to accurate and complete data

1.
Beneficiary

e Beneficiaries must open bank accounts

and attain government identification
before an electronic record can be
created

e Duplicate mobile phone entries are created when one rrumlaer is provided by multiple pregnant
women, such as when multiple women in a joint famllyavlth-nrbne phone become pregnant, or when
multiple women provide a neighbour’s number or the KSHAC number.

¢ Non-beneficiary numbers are entered when women w@ﬁa@ personal mobile phones provide their
husband’s number, a joint family phone number, a nelg%tﬁ)@' s number, or the ASHA’s number.

2.
Beneficiary-
FLHW

e While ASHAs learn of most pregnancies

within the first trimester, pregnancies
among migrants, women living in
remote communities, very poor women
who did not see the value in seeking
early ANC, and wealthy women who
received ANC in the private sector were
all detected late — sometimes even
after the baby was born

e FLHWs value collecting correct mobile numbers so thatyé\grms can keep in touch with beneficiaries.

The value of accurately digitizing these numbers is not 51‘&85 clear to FLHWs in MP. In both
Rajasthan and MP accurate mobile phone number dlgltgaglén does not have immediate or direct
influence on health care or financial transfers. g—gg

e While ASHAs and ANMs have a number of strategies tosse‘elg_correct mobile numbers, beneficiaries
may incorrectly recall their mobile numbers; checking t@e be:nefluary s number through a missed
call is common but not universal and is not an official reqwrgment

e Accurate gestational age estimation (which is linked to Ebe ﬁovmon of stage-based information in
Kilkari) is a challenge since women cannot always reporﬁthegexact date of their last menstrual

period. = s

3. FLHW
creates
paper

records

There can be a delay of weeks or even
months between an ASHA learning of a
new pregnancy and the woman
receiving her first ANC from the ANM at
village health and nutrition days

It is only after the woman meets the
ANM that her (paper) RCH form can be
passed onward for digitization

e Copying errors can occur when ASHAs and ANMs write@on&n s information in multiple places for
different programs, often with slightly different data fleg’ds Beneficiaries may also provide their
mobile phone numbers on scraps of paper. U

e ASHAs are often expected to complete many fields in t@ RG—H/ANC form before the ANM fills in
additional details and passes it to the DEO; ASHAs with E)wa literacy struggled with this
responsibility. m S

e FLWHSs in MP found data collection for RCH to be hlghly@urgensome and described high pressure
from above to fill forms and registries without adequatg—tm're or support.

e Some ASHAs were confused about the names and purpﬁsesl:of various paper forms and some hand
made their own additional registries that they use in th%’fie@

4. FLHW
brings
paper
records to
health
centre

Many ANMs bring paper RCH/ANC
forms and RCH registers to the health
center for data entry only once a month
e A woman’s paper form cannot be
passed to the health center until she
has provided all required fields (such as

¢ Respondents did not note any risks to data accuracy or comgleteness while transporting paper
forms and registers from the field to the data digitization fafllity.

V.11-Za9 wawied
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Barriers to timely data

Barriers to accurate and complete data

a bank account number), which may
introduce further delays

04 Buign|gui ‘1ybrAdoo Aq |
D £6TTS0T20Z-uadolwa/og

5. Data e Server errors, internet and electricity e When entering a pregnancy into the online portal, RCH gutcz)fills the mobile number provided at
entry into issues may delay DEO in creating the time of “eligible couple” registration; this number ri%ay fe outdated.
online electronic records e DEOs in MP found their training on RCH to be |nsuff|C|egt pger support enabled DEOs to navigate
portal o If DEOs are overburdened with data challenges. DEOs in Rajasthan were confident in PCTS aa(g'r&celved frequent training.

entry activities, they can fall behind e When DEOs are on leave or when DEO positions are vagagwesult in other health facility

employees, who have not been trained, f’, % B

6. Ongoing | None identified e Although the ASHA is generally notified if a pregnant weﬁr@ags contact number changes over the
use of course of her pregnancy, this new number will not be u%d%@d in the PCTS/RHC portals
paper and e Supervisor positions remain vacant in some health faultﬂ@gnd higher level supervisors (block and
online district level) oversee numerous databases and reportlr;gg%@‘tems
records

e Supervisors tend to focus on completeness and timelingss r_a;ther than accuracy

'salbojouyoal Jejiwis pue ‘Bulures |y ‘Buly
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Scholars have critiqued India’s health system digitization as disproportionately focused on
the collection of data rather than its use.'®1° However the health system actors that we
interviewed conveyed a clear understanding of ways in which the digital HIS supports work
planning and monitoring. Nonetheless, the overarching logic behind digitization articulated
by frontline workers remained as a mechanism to feed information up the health system
hierarchy rather than to improve their work planning or to access information about their
clients.

While pregnant women were willing to share their or their family’s mobile numbers with
ASHAs and ANMs, many were unaware that their mobile numbers were passed onward and
entered into computers. Although women trusted the health workers and associated the
provision of requested data with receiving benefits from the government, strengthening
consent processes can protect beneficiaries and safeguard relationships at the frontlines.

As identified earlier by other researchers,?® we again found poor standardization across
multiple data systems (paper based and digital) and identified opportunities for streamlining
records and entry options to become more intuitive and user friendly. Echoing findings from
other settings,?! supervision focused on completeness rather than accuracy, highlighted by
the fact that there were no mechanisms to check whether mobile numbers were correct.
Workers at the frontlines require clear guidelines on how to handle common challenges in
accessing data, particularly mobile phone numbers, including how to handle data changes
(such as new phone numbers) and unavailable data (such as no phone number).

Required fields, auto-fill features and validation checks can force DEOs to adjust the data
provided to them according to their judgement in order to proceed with data entry. Another
study on PCTS in Rajasthan found that the portal would not accept delivery dates that
appeared to occur after more than 9 months gestation, a situation created by incorrect
gestational age estimation based on faulty last menstrual period estimates.?? Finally, the
consolidation and standardization of multiple records may reduce errors introduced by
manual copying from form to form and reduce the work burden on frontline actors.

Conclusion

Frontline health workers are broadly supportive of the move towards digitization despite
implementation challenge. Beneficiary willingness to share their information with health
workers —including their mobile phone numbers — highlights their trust in health workers
and the value they place on government financial incentives. This positive engagement
bodes well for derivative uses of HIS, such as for mHealth programs and surveys. However
the underlying causes of inaccuracies and severe delays must be addressed before the true
benefit of these uses will be realised. In addition to data system and supervisory supports,
frontline workers and beneficiaries themselves must understand and experience the
benefits of accurate, complete and timely digital health information systems.
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Abstract

Objectives: To understand factors underpinning the accuracy and timeliness of mobile
phone numbers and other health information captured in India’s government registry for
pregnant and postpartum women. Accurate and timely registration of mobile phone
numbers is necessary for beneficiaries to receive mHealth services.

Setting: Madhya Pradesh and Rajasthan states in India at the community, clinical, and
administrative levels of the health system.

Participants: Interviews (n=59) with frontline health workers (FLHWs), data entry operators,
and higher level officials. Focus group discussions (n=12) with pregnant women to discuss
experiences with sharing data in the health system. Observations (n=9) of interactions
between stakeholders for data collection and the process of data digitization.

Primary and secondary outcome measures: Thematic analysis identified how key actors

experienced the data collection and digitization process, reasons for late or inaccurate data,
and mechanisms that can bolster timeliness and accuracy.
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Results: Pregnant women were comfortable sharing mobile numbers with health workers
but many were unaware that their data moved beyond their FLHW. FLHWs valued knowing
up-to-date beneficiary mobile numbers but felt little incentive to ensure accuracy in the
digital records system. Delays in registering pregnant women in the online portal were
attributed to slow movement of paper records into the digital system and difficulties in
gathering required documents from beneficiaries. Data, including women’s phone numbers,
were hand written and copied multiple times by beneficiaries and health workers with
variable literacy. Supervision tended to focus on completeness rather than accuracy. Health
system actors noted challenges with the digital system but valued the broader project of
digitization.

Conclusions: Increased focus on training, supportive supervision, and user-friendly data
processes that prioritize accuracy and timeliness should be considered. These inputs can
build upon existing positive patient-provider relationships and health system actors’
enthusiasm for digitization.

Strengths and limitations of this study

e This study was strengthened by the use of multiple research methods (interviews,
focus groups and observation) and engagement of multiple frontline stakeholders:
the women whose data is entered into the system, the frontline health workers
who care for them and create the initial (paper) records, the data entry operators
who digitize these records, and the managers, administrators and leaders who
supervise these processes.

e Frontline health workers and data entry operators were aware that their work was
being observed and thus may have minimized or hidden unauthorized behavior,
such as shortcuts to speed up data entry or unsanctioned task-shifting.

e Data collection occurred just prior to the launch of a new digitization strategy in
some (but not all) regions, wherein frontline health workers would be given
tablets and asked to directly digitize patient health data; thus some of the
challenges identified in this study may have self-resolved due to this new (shorter)
dataflow pathway, and new challenges to accuracy, timeliness and completeness
may have arisen.

Introduction

Health information systems (HIS) capture data on patients and their contacts with routine
health services. Data collected about patients includes clinical content, such as weight and
blood pressure, and non-clinical content, such as their address, patient identification code,
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and phone number. HIS support responsive policymaking, resource allocation, routine
service delivery, and health systems accountability.! The achievement of these functions is
largely dependent on the accuracy, completeness and timeliness of the data in the health
information system.? Information communication technologies (ICTs) are increasingly being
used to improve the core functions of HIS through digitization, wherein patient data is
entered into a computer system rather than maintained in handwritten records.3= ICTs for
health information systems have great potential to strengthen health systems by
streamlining data collection and entry, accelerating the transmission and analysis of data,
instituting validity checks, and increasing frontline worker access to a range of clinical and
administrative support services. %7 8

The digitization of health information systems has occurred concurrently with increasing
mobile phone penetration at a population level and, in turn, an increase in mobile health
(mHealth) initiatives. mHealth programs can transmit health-related information, send
reminders, or solicit patient feedback on services.’ To attain high population level coverage
at scale, mHealth programs often rely on beneficiary mobile numbers and other clinical and
non-clinical data that have been collected through government health information systems.
The accuracy, completeness, and timeliness of records in government systems can directly
affect the capacity of mHealth programs to reach target populations at the right timepoints.

The Government of India’s Kilkari program is one example of an mHealth service that relies
on the quality and timeliness of mobile phone numbers and other data collected in the
government’s health registries in order to reach beneficiaries. Developed and scaled by BBC
Media Action in collaboration with the Indian Ministry of Health and Family Welfare, Kilkari
is the world’s largest maternal mobile messaging initiative, having reached 10 million
subscribers in 13 states by December 2018.1° It delivers maternal, child, and reproductive
health information content through up to 72 once-weekly outgoing pre-recorded calls.
Beneficiaries (pregnant or postpartum women and their husbands)!! are subscribed to
Kilkari based on the mobile number captured in governmental HIS registries called,
depending on the state, the Maternal and Child Health Tracking System (MCTS) or
Reproductive and Child Health (RCH) system.10 The gestational age estimate or child’s date
of birth is used to determine the appropriate Kilkari messages to send based on the stage in
pregnancy or child’s age.

Missing and incorrect data in MCTS/RCH reduces the number of beneficiaries who can be
exposed to Kilkari. In 2018, one quarter of the unique mobile numbers registered for Kilkari
were never reached!? due to a number of factors including inaccurate or out-of-date mobile
numbers and the phone being switched off or out of network. A 2015 study?!3 found that
one-third of women'’s profiles in the government registry in Rajasthan and two-thirds in
Uttar Pradesh were incomplete. Data delays and late care-seeking impede overall exposure
to Kilkari. Kilkari exposure can begin in second trimester of pregnancy, however only 31% of
subscribers answered their first call during this period.2 Over half (58%) answered their first
call after they give birth, which means they missed at least one-third of Kilkari’s content.12
Research from Bihar documented an average delay of 72 days between service delivery and
being registered in MCTS.14
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In order to understand why Kilkari was not reaching every pregnant woman as soon as
possible (e.g., in the second trimester) we conducted a qualitative examination of frontline
barriers to the accurate, complete, and timely capture of mobile phone numbers and other
data in MCTS/RCH. We explored beneficiary perceptions of providing mobile phone
numbers to health care providers, and frontline health worker (FLHW) experiences with the
digital health record system broadly, and capturing mobile numbers specifically. Study
findings will inform health systems in India and beyond as they move towards ICT-enabled

strategies to bolster the quality of health information systems.

Methods

Study setting

This qualitative study took place in Madhya Pradesh and Rajasthan, two large Hindi speaking
states in central and western India, respectively. These states have high burdens of
maternal and child mortality, significant gender gaps around technology access and literacy,

and sub-optimal maternal healthcare services (table 1).

Table 1. Social and health indicators, Rajasthan and Madhya Pradesh

Indicator Rajasthan Madhya Pradesh
Population 77 million | 82 million
Maternal mortality ratio (deaths per 100,000)%® 164 173
Under five mortality (deaths per 1000 live births) 1617 51 65
Literacy®17

e Female 57% 59%

e Male 85% 82%
Mobile phone access!®’

e Household ownership 94% 84%

e Female access 41% 29%
Maternal health care'®’

e Pregnant women attended antenatal care in first 63% 53%

trimester

e Received recommended four antenatal care visits 39% 36%

e Gave birth in a health facility 84% 81%

e Received postnatal health check within 2 days of birth | 64% 55%

e Registered pregnancies for which the mother received | 92% 92%

Mother and Child Protection (MCP) card

Both Madhya Pradesh and Rajasthan moved to digital health records in the late 2000s,
however there are important differences between the states, in terms of the digital
programs and processes implemented (Table 2). In 2016, Madhya Pradesh transitioned from
MCTS to RCH. RCH added urban coverage, an initial registration of all “eligible couples”
(married couples of reproductive age) who would then be linked to pregnancy tracking
when a pregnancy occurred, and the creation of village profiles.*® Furthermore, RCH
expanded the data elements collected from 111 (in MCTS) to 247 to include abortion
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tracking, beneficiary bank account and identification details (including the Aadhaar national
identification number), additional details about the pregnant woman’s antenatal care,
infant feeding practice, and the child’s immunization records for his or her first five years.'8
Mobile phone numbers were collected in MCTS and continued to be in RCH. In contrast to
Madhya Pradesh, the Rajasthan state government did not adopt RCH but instead retained
its state-level version of MCTS, called the Pregnancy, Child Tracking, and Health Services
Management System (PCTS), which syncs with MCTS. Annexure 1 contains an explanation of

key acronyms and terms.

Table 2. Comparing Rajasthan and Madhya Pradesh’s digital HIS

India to launch an electronic health
records system) and has not changed
to RCH

Parameter Rajasthan Madhya Pradesh
HIS system Pregnancy Child Tracking and Health Reproductive and Child Health (RCH), an
currently in Services Management System (PCTS), | expanded and upgraded version of MCTS
use a state-specific system that syncs

with MCTS
Timeline Adopted PCTS in 2008 (first state in Adopted MCTS in 2009 and changed to

RCH in 2016

Who collects

Three frontline workers: community

Two frontline workers: ASHA & ANM. The

Swasthya Sandesh Sewa)

HIS data at health worker called the Accredited anganwadi worker is not involved.
the Social Health Activist (ASHA Sahyogini
frontline? in Rajasthan), community nutrition

and preschool worker called

anganwadi & auxiliary nurse midwife

(ANM)
Feedback Creates a workplan for the ANM Creates a workplan for the ANM telling
mechanisms | telling her who is due for antenatal her who is due for antenatal care,
built into the | care, delivery, postnatal care as well delivery, and postnatal care, as well as
digital record | as listing drop outs; sends SMS alerts | listing drop outs; sends SMS alerts to
system to beneficiaries (program called beneficiaries and also to health

functionaries at different levels

Paper forms
involved in
data
collection for
pregnancies

1) Pregnant women’s antenatal care
registry form: Paper where up to five
new pregnancies being managed by
the frontline worker can be listed
with details of first antnatal care visit.
This form is filled in by the
ASHA/ANM and passed to the data
entry operator for entry into PCTS.

2) Mamta card: Card filled by
ANM/ASHA,; stays with the pregnant
woman

3) Reproductive and Child Health
(RCH) register: Book kept with the
ANM or at the health center; all
pregnancies under the ANM are in
this book. It is passed to the data
entry operator for data entry.

4) Personal ANM diary: Unofficial
paper book that ANMs fill (because

RCH register is sometimes too big to

1) RCH form: One form per woman, filled
by ASHA/ANM and given to the data entry
operator. Meant to travel back and forth
between ANM and data entry operator as
the woman proceeds through her
antenatal care visits and delivery.

2) Mother Child Protection (MCP) card.:
Card filled by ANM/ASHA; stays with the
pregnant woman

3) RCH register: Book kept with the ANM
or at the health center; all pregnancies
under the ANM are in this book. It is
passed to the data entry operator for data
entry.

4) Personal ANM diary: Unofficial paper
book that ANMs fill (because RCH register
is sometimes too big to bring to the
village or is with the data entry operator)
5) Personal ASHA diary: Official paper
book that the ASHA fills
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1

2

3 Parameter Rajasthan Madhya Pradesh

4 bring to the village or is with the data

Z entry operator)

7 5) Personal ASHA diary: Official

8 paper book that the ASHA fills

9

10 The states thus enable us to examine data systems in a more typical case (Madhya Pradesh),
1 which, like most large Indian states, recently moved from MCTS to RCH, and an outlier case
g (Rajasthan) which has retained a tailor-made electronic record system since the beginning
14 of digitization.

15

16

17 .

18 Data collection

19 Five experienced qualitative researchers with master’s level social science degrees (authors
20 OU (male) MS, DG, BM and NC (female)) conducted in depth interviews (n=59), focus groups
;; (n=12) and observation of data collection and entry (n=9) in Rajasthan and Madhya Pradesh
23 in September 2018 (table 3). All researchers were trained over a one-week period, which
24 included pilot testing the FLHW interview guide. In each state, we selected one district and
25 two blocks within that district with high levels of female phone ownership to explore

26 barriers to capturing women’s mobile phone numbers in MCTS/RCH. We sampled

27 . . .

28 government health system actors who were involved in MCTS/RCH at the state, district,

29 block and frontline levels, including medical officers, data entry officers and frontline

30 providers, as well as with women who recently interacted with government healthcare

31 providers in situations where they were asked to register their mobile numbers in

gg MCTS/RCH (table 3).

34

35 Table 3. Respondent sample

36 Respondent type Respondent profile MP RIN N
37 In depth interviews (IDIs) Number of IDIs
38 State level stakeholders Senior government employees of the department of 3 1 4
39 health and family welfare who are in charge of data

40 District stakeholders Community mobilizers, District Programme Manager, 3 4 7
41 District Community Mobilizer, District Monitoring and

42 Evaluation Officer, District Nodal Officer

43 Medical officers (MOs) at Doctors (allopathic, homeopathic or ayurvedic), 5.5 years 2 4 6
44 primary health centers training

45 Data entry operators Information technologists with undergraduate level 4 6 10
46 (DEOs) education

47 Auxiliary nurse midwives Female maternal and child health worker with 1.5 years 10 9 19
48 (ANMs) training (6 months midwifery focused)

49 Accredited Social Health Female volunteer community health worker, received 3 5 8
50 Activist (ASHA) community incentive based remuneration, initial 24 days training and

51 health worker periodic week-long additional training

52 Other stakeholders at the Block Programme Manager, Multipurpose Health 2 3 5
33 PHC and block level Supervisor, Primary Health Centre Supervisor

gg Total IDIs 27 32 59
56 Focus Group Discussions (FGDs) Number of FGDs
57 Beneficiaries Pregnant and post-partum women with mobile phones

58 who recently interacted with health system actors for

59 MCTS/RCH registration 6 6 12
60

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

Observation Number of
observations

Beneficiary — FLHW Observation of beneficiary — FLHW interaction (antenatal 1 1 2
interaction or post-partum) where MCTS/RCH data recorded
Data entry into electronic ~ Observation of data entry into electronic system 3 4 7
system
Total observations 4 5 9

The respondents were approached through their government health facility. A research
team member contacted potential respondents by phone or face-to-face and explained the
study, and that the team was from a Delhi-based company and had governmental approval,
then invited them for a face to face meeting to learn more and, if they agreed, to
participate. The study information and informed consent was read to each potential
participant and then summarized in conversational language to ensure comprehension.
While all the health facility staff approached for the study agreed to participate while three
women invited to attend focus groups declined, siting responsibilities at home. The
interviews took about an hour and the focus group discussions took about an hour and a
half; all were conducted in health faculties and audio recorded and detailed notes were
taken. When curious onlookers came over during focus groups and interviews, another
researcher politely asked them to move on. If any supervisors, patients or family members
stopped by to speak to the respondents during the interviews or focus groups the research
paused until privacy was restored.

Interviews and FGDs were conducted using semi structured guides that explored a range of
domains around sharing, documenting, inputting, and using data, with a focus on mobile
numbers. We explored potential drivers of inaccuracies and delays by asking about late
pregnancy identification, FLHW work environment, and the relationship between
beneficiaries and FLHWSs. In the interviews with health system actors we also explored each
step of a detailed description of data flow (Fig 1) from when a pregnant woman first
interacts with a FLHW until her health information is entered into the online portal, and
beyond to understand perceptions on the use of this data.

Ethics approval

This study was approved by the institutional ethics review boards at Sigma, Delhi, India
(10041/1RB/D/17-18) and JHU, Baltimore, USA (00008360). All respondents provided
informed oral consent.

Data analysis

Daily debriefs enabled the team to share emergent findings, refine the focus of their
probing for the next day’s data collection, and identify areas of saturation. The audio files
were transcribed and translated into English. Data were coded in Dedoose by OU and KS,
using principles of thematic network analysis.’® A coding framework was developed that
consisted of emergent codes on specific reasons for inaccurate and delayed data, that were
then grouped according to an overarching data flow framework (Fig 1). For instance, we
created a code cluster for late antenatal care registration, which included codes to be
applied to text describing when and how pregnancies come to the FLHW’s attention, when
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pregnancies were entered into the online portal, reasons FLHWs become aware of
pregnancies late (after the first trimester), and the implications of a woman’s choice of the
public or private sector for antenatal care on timeliness of registration. After coding, we
read the text excerpts that had been tagged for specific codes to identify how key actors
experience of the data collection and digitization process, reasons for late or inaccurate
data, and mechanisms that can bolster timeliness and accuracy.

Conceptual framework

While we initially set out to understand inaccuracies and delays in entering mobile phone
numbers into the pregnancy registry, it became clear that this one piece of data could not
be separated from the broader data collection process at the frontlines of government
health service provision. We thus examined mobile phone number data collection and
digitization within the context of an overarching health system data flow framework (Fig 1).
This framework identifies six components that enable the creation and movement of health
data, including mobile phone numbers, from beneficiaries through FLHWs to electronic data
entry and onward.

Figure 1. Data flow framework for electronic health record systems

The first component, “beneficiary,” describes women’s access to the data required for
documentation (e.g., whether they have a mobile phone number to provide), as well as
their attitudes towards sharing this data with government health system functionaries (e.g.,
their willingness to provide their mobile numbers when asked). The second component
considers the beneficiary-FLHW interactions that initiate the government health system’s
awareness of a health event. In this section we consider how and when FLHWs become
aware of a new pregnancy, the value that FLHWs place on collecting beneficiary data, and
the strategies used to collect data. The third component involves the creation of initial
paper records. In this section we consider the various official and unofficial forms and
registers where data is recorded, the health worker’s literacy and numeracy if data is copied
from paper form to paper form, and potential delays between a health worker interacting
with a beneficiary and a paper record being created. The fourth component considers the
process through which a paper health record reaches the site of digitization. We consider
how often the FLHW visits the digitization site and whether the FLWH waits to bring paper
records for digitization until all mandatory fields have been filled out. While steps three and
four may be dropped as FLHWs directly create digital records themselves, in many health
systems in lower resource settings, paper records are still created during outreach service
provision. The fifth component is the time when data is digitized and considers the data
entry personnel’s work environment, training, the electronic portal interface, and staffing
considerations. The final component examines the ongoing use of data through paper forms
and online systems. Here we consider how data can be corrected or updated, data
monitoring and supervision, and the use of data by FLHWs and higher level health system
actors.
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Patient and Public Involvement

The research was shaped by health system actor priorities, experiences and preferences
through iterative probing and flexibility within our research domains. Results were
disseminated to Government of India stakeholders but not to research participants due to
the policy-level implications of our findings.

Findings

Our findings are organized conceptually according to the six components in the general data
flow framework. For each step, we provide a description of how this aspect of the data
system is experienced by the actors involved, and identify barriers and facilitators to
timeliness and accuracy.

Level 1. Beneficiary

Women faced barriers to accessing phones and services that generate the data

required by MCTS/RCH

Women who did not have their own personal mobile phones could not provide their
number. Many women lived in households with phones so could provide their husband’s
phone number or the number for a shared phone. Women living in households without a
phone could provide a neighbor’s phone number or a FLHW’s number.

R: Some women have their husband’s mobile number. In some cases both
husband and wife don’t have mobile phones. Some are from poor families
where both of them don’t have mobile phones.

| : So, what do you do in such situation?

R: Either we take a relative’s phone number or a neighbor’s. [...] If any laborer
is there who does labor work how will he have mobile phone? Even if it’s there
then her husband must have taken it while going for labor work.
(MP_IDI_FLHW_06, ANM)

Additional data required from beneficiaries included their bank account numbers and
branch names (for both the beneficiary and her husband), national identification (Aadhaar),
ration card number, and state identification numbers (Bhamashah state health insurance in
Rajasthan and Samagra in Madhya Pradesh). FLHWs explained that women often did not
have all of these items or did not know this information. ASHAs were tasked with following
up with women to encourage them — or at times personally help them — open bank
accounts, register for identification numbers, and provide photocopies of this information.

Like the [bank] account number, Aadhaar number we get them very rarely. We
have to with the ASHA then go again to get information. We fill the form and
submit it and it’s fed in. If half the information remains incomplete then we
can't do the RCH. (MP_IDI_FLHW_01, ANM)
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Women were generally comfortable sharing data with frontline health workers

Women and FLHWs overwhelmingly reported that beneficiaries with access to a mobile
phone shared their mobile number with their ASHA or ANM without hesitation and without
qguestioning. They explained that women trusted FLHWs and felt that the number would
only be used to help them, such as to convey important information about health services
or financial benefits through government programs.

They are observing me from 20 years so they are aware that madam will not
misuse the number so they never deny giving number (RIJN_IDI_FLHW_25,
ANM)

[Frontline health workers take our mobile number] so that they can give us a
phone call next time to call us whenever vaccination is to be given. That’s why.
(RIN_FGD_BENEF_07)

They are aware that the mobile number is essential as when the money will
come in the bank account then they will get the message on mobile. We take
the mobile number for their comfort only as we can call them as required. [...]
And calls also come on their mobile who tells them about the health.
(RIN_IDI_FLHW_27, ASHA)

There were exceptions to this predominantly positive view of sharing mobile numbers with
health workers. FLHWs and beneficiaries reported that a very small minority of women
resisted sharing their numbers with them because of concern about receiving calls from
strangers or because they had hidden their mobile phone.

In Madhya Pradesh, most women thought that only the ASHA had their number. When told
that their numbers were passed onward from the ASHA to the ANM, women were
unconcerned. In Rajasthan, women were generally aware that their mobile numbers were
collected for use beyond beneficiary-ASHA communication. They clearly explained that their
mobile number was linked to their receipt of financial benefits. While most women in
Rajasthan said the only calls they received from government actors were from their ASHA,
calling them for checkups, a few received informational calls from the government of India,
which were likely Kilkari messages, and one said that the government would use their
mobile numbers to call them and check “whether the facilities which government is
providing are reaching us or not” (RIN_FGD_BENEF_09).

Level 2. FLHW-beneficiary interaction

Early identification of most pregnancies — with notable exceptions

Digital records of pregnancies can only be created after the government health system
functionaries identify a pregnant woman. ASHAs are a pregnant women’s first point of
contact with the government health system. ANMs rely on ASHAs to identify pregnant
women and encourage them to meet the ANM for antenatal care. Beneficiaries and FLHWs
reported that ASHAs were notified within the first four months about almost all
pregnancies.
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However, FLHWs noted that women living in remote communities, migrants and less
educated women, may delay seeking antenatal care due to “carelessness”
(RIN_IDI_FLHW_27, ASHA), superstition, and not knowing that they were pregnant.
Wealthier women who received antenatal care in private facilities would also be missed by
the government health system or registered only after giving birth.

FLHWSs place high value on collecting and digitizing beneficiary data

FLHWs in Rajasthan and Madhya Pradesh articulated a clear focus on accurately collecting
and digitizing women’s bank account details and identification numbers, since this data
enabled women to receive financial support from government programs. While phone
numbers were considered important for ASHA-beneficiary communication, the value of
digitizing this information (rather than just ensuring it was collected in the ASHA’s paper
records) was not always clear. Some health workers in Madhya Pradesh could only
articulate a vague sense that entering mobile numbers in RCH was useful. Most FLHWs in
Madhya Pradesh reported that mobile numbers were used by the state or central
government to call beneficiaries and check whether they are receiving appropriate health
services, suggesting that FLHWs saw the digitization of women’s mobile numbers as a
means for the government to keep tabs on FLHW performance. In Rajasthan, FLHWs were
clear about the value of mobile numbers in PCTS, and explained that the numbers were not
only used for checking that women were receiving health services, but also for conveying
health information, advertising government programs, and notifying women about financial
transfers.

FLHWSs describe several strategies for trying to collect accurate data

In Rajasthan and Madhya Pradesh, ASHAs and ANMs explained that many women could not
accurately recall their mobile numbers at antenatal care visits. For cases when women did
not have mobile phones with them, ASHAs would visit their homes and ask other family
members to provide a mobile number or ASHAs and ANMs would ask women to bring a
mobile number written on a piece of paper to the next antenatal care checkup.

Like, they don't know, some of them.. they don't know the mobile number. So,
we tell them to ask the people in her house who can write, to note it down on a
piece of paper, and bring it to us. Tell them the sister [nurse] needs it, for your
information. So they do that. (MP_IDI_FLHW_01, ANM)

ASHAs were confident that they received accurate numbers because they reported
frequently calling women using the number provided. In cases when women had mobile
phones with them, some ANMs or ASHAs reported giving themselves a missed call from
beneficiary mobile phones to identify the number; however, the use of missed calls was not
a universal practice, as observed during beneficiary — FLHW interactions.

FLHWs said that pregnant women sometimes asked FLHW:s to record their husband’s mobile
number rather than their own, even when she had her own phone. Women in one FGD
(RIN_FGD_BENEF_10) explained that the husband’s mobile number was often provided so
that he would receive the SMS notification of a financial transfer into the beneficiary’s bank
account. While some FLHWs complied in taking the husband’s number, others tried to
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convince woman to provide her own mobile number since her husband will frequently be
out of the house with the mobile.

FLHWs reported asking women to provide photocopies of bank account information and
government identification cards, in order to reduce errors that could be introduced by
women conveying this information on scraps of paper. When assessing last menstrual
period in order to estimate gestational age, two FLHWSs noted that many women struggled
to report exact dates. FLHWs estimated last menstrual period based on women’s recall of
the moon cycle, harvest, or festivals, which would introduce inaccuracy around pregnancy
stage.

Level 3. Creation of paper records

Beneficiary data copied by ASHAs and ANMs across multiple paper forms and

registers

In Madhya Pradesh and Rajasthan, when an ASHA identified a pregnancy in the village she
would write key information about the woman in her official ASHA diary. In cases where
ASHAs were considered sufficiently literate by the local ANM, the ASHA was also expected
to start a paper RCH form (in Madhya Pradesh) or ANC form (in Rajasthan) by filling in some
initial fields. In Madhya Pradesh we found that ASHAs in one block reported being paid Rs.
50 ($0.80) for each form they created, while in a nearby block ASHAs received no payment.
In both states, some ASHAs first wrote the pregnant woman’s details in an unofficial
notebook and then copied this information into the official ASHA diary and the RCH/ANC
form. While some ASHAs were clear and confident about their role filling in the RCH/ANC
form, others were unsure about which documents they completed.

When the woman comes the village health and nutrition day (an outreach event where
antenatal care is provided by ANMs), the ASHA will pass the partially-filled RCH/ANC form to
the ANM. The ANM will fill in additional details from the woman’s first antenatal care visit,
often with the ASHA’s help. ANMs explained that they were overwhelmed by
documentation requirements and thus had to take assistance from ASHAs, even when
ASHAs struggled with the literacy and numeracy requirements of this work.

We have to fill a big register, we make sehyogini [ASHA] fill it that is the reason
it gets wrong. Now they [ASHAs] don't understand. They themselves have filled
the card. Now, there was so much crowd that time, that | was writing
something.. and if they say, the weight is 53 and she says its 61, so then there's
confusion like that. So sometimes they write it wrong. When there's a crowd
sometimes, we take help from them only, and it becomes wrong.
(MP_IDI_FLHW_07, ANM)

In addition to the RCH/ANC form, ANMs record data about pregnant women in the ANM
RCH register (a book) and create a Mother and Child Protection (MCP) card (Madhya
Pradesh) or Mamta card (Rajasthan). MCP/Mamta card is given to the pregnant woman to
keep. Similar to our observations of ASHAs, ANMs in Madhya Pradesh also sometimes wrote
down beneficiary information in unofficial notebooks and then copied this information into
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their official RCH register and the RCH forms once they returned home; they explained that
the RCH register is heavy and they wanted to keep it neat and clean. In Rajasthan the official
register was smaller and more portable so ANMs tended to carry it with them.

Delays in antenatal care have implications for the creation of health records

There could be several weeks or even months between the ASHA becoming aware of a
pregnancy and the ANM meeting the woman for first antenatal care. No paper record could
be completed until the woman interacted with an ANM for antenatal care, thus introducing
delay in the production of official health records.

FLHWSs found data collection under RCH to be too time-intensive

ANMs in Madhya Pradesh said that they found data collection to be highly burdensome.
They felt that their work had shifted from healthcare provision to finding documents and
filling in forms. FLHWs described facing pressure to complete the digital records from senior
actors in the health system hierarchy as well as from beneficiaries who were worried about
delays in receiving their financial incentives. They described having to fill up to 70 data
fields in various paper forms and registers, and having to track down beneficiary banking
and identification details, without adequate time or support.

We have to do this also and that also. In this what happens is, like this “Prashuti
Sahayata Yojana” has come [i.e., yet another scheme has been introduced]. So,
we keep on calling them the whole day that “Get this paper” “This is not
enough” “This paper is short.” Just now also madam [a supervisor] called. And
sir [another supervisor] also called saying that high risk pregnancy too needs to
be checked too. (MP_IDI_FLHW_06, ANM)

They've increased our work a lot, a lot. ... We need to visit each beneficiary 10
times... “Give the Aadhar card, the Samagrah ID.” The beneficiary isn't able to
submit, isn't able to give it to us, and above that they reach here and start
complaining, that, madam isn't filling our form so we aren't getting our money
when they themselves aren't giving us the documents all together. We used to
go to each house, of the beneficiary, give them the vaccinations, meet each
one. And the bai [women] that were there, they had very good behaviour, were
respectful, and would make us sit inside, that come, madam, sit inside. Would
treat us very well. And, these days | don't know what is happening, so the
beneficiaries also snap at us, for a little bit. If they say, madam we need the
money, and we tell them to submit the documents, and they'll get the money...
Oh oh, but you need this paper, and that paper, and we've given it to the
Anganwadi, to you, and to the ASHA, what is this nonsense. (MP_IDI_FLHW_07,
ANM)

ANMs who worked with low-literacy ASHAs noted that they faced an additional struggle
because they could not rely on the ASHAs to complete any paper forms.
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Level 4. Paper records brought to health centre

Delay between creation of paper records and records reaching the health center with

a computer

The ANM becomes aware of a pregnancy during the woman’s first antenatal care visit and
considers the woman’s pregnancy to have been registered at this time. However, the
pregnancy is not entered into the online portal until the ANM brings the RCH/ANC forms
and RCH registers to the health center for digitization. This occurs only once per month. In
addition, if an ANM is waiting for a beneficiary to provide documents required to complete
the RCH/ANC form, she will hold on the form even longer, until a future visit to the health
center.

There are some women in the village, even after their delivery, their Samagra
ID isn't able to be made..[...] [So] It's not fed [entered into RCH] here because
the Samagra ID is incomplete. (MP_IDI_FLHW_01, ANM)

Level 5. Data entry

DEOs spoke of high workloads and some technical challenges but noted recent

improvements and supportive peers

DEOs in both states said there was excess workload, which could lead to data entry backlog.
They explained that in addition to entering maternal and child health data they were also
responsible for entering data from the pharmacy, ASHA records, birth and death
registration, HMIS, and health facility forms. In some areas, one DEO was covering the
workload of two or three because of vacancies. ANMs suggested that DEOs may make data
entry errors, because they were rushing or careless.

In both states the DEOs mentioned that the infrastructure to support them was improving,
such as the provision of newer computers, faster internet, and upgraded servers. In
Rajasthan the DEOs had battery backup for power outages and a dedicated broadband
internet connection; even so, during observation, opening the PCTS portal took up to 10
minutes because of slow internet connection or server capacity. In Madhya Pradesh, many
DEOs did not have functioning battery backup, leaving them unable to work when the
electricity went off. Some relied on their own portable WIFI device or their mobile phone’s
hotspot, both of which were often slow.

DEOs in Madhya Pradesh reported having received only one training on RCH, while DEOs in
Rajasthan received frequent trainings and felt reasonably well supported by the supervisory
structure as well as their peers. The one-time training in Madhya Pradesh occurred years
ago, and many months before RCH was introduced so recipients forgot much of it. It
consisted of a presentation without any hands-on learning. DEOs reported learning how to
use RCH on the job, through trial and error and from other DEOs, who provided ongoing
peer support.
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Required fields and auto-fill invite errors

The digital portals had numerous required fields, validation checks, and autofill features,
including that 10 digits be entered in the mobile number field. In many cases these features
supported accurate and complete data entry. However, DEOs recalled instances where
these features forced them to introduce errors into the system. For instance, when DEOs
encountered forms that did not have a beneficiary mobile number, DEOs reported using the
ASHA’s number or their own number because the mobile number field is mandatory. In
Madhya Pradesh, DEOs reported that RCH initially required all mobile numbers to start with
the digit 9. When a new phone company began issuing mobile numbers beginning with 6 or
7, DEOs could not get the system to accept these numbers until the RCH portal was
updated.

In RCH, pregnancy records are linked to eligible couple record. The pre-existing eligible
couple registry auto-completes fields in the new pregnancy registry, including for the mobile
number. Thus the phone number provided by a family at time of marriage becomes the
default current phone number at the time of pregnancy.

DEO and ANM absences can lead to data entry delays and may compromise quality

When DEOs took time off, there were not always additional trained personnel to fill in.
Other health system actors (such as a PHC health supervisor or ASHA supervisor) would take
over data entry, even without training. In cases of longer-term absence, such as when there
was no DEO appointed to a PHC at all, a DEO at a neighbouring facility would be assigned to
cover both catchment areas. ANMs then had to bring their paper records to a more distant
health facility to have them digitized and DEOs had to cover double the caseload.

There are gaps in data collection at the frontlines when ANMs take time off, during
transition from an older ANM to a new recruit, or when the ANM position is vacant. During
these periods no health records are created or digitized but the district health system actors
demand that data continues to be entered. This leaves the DEO in a difficult situation
wherein no paper records are being passed on to them but they are expected to create
digital records.

Level 6. Ongoing use of paper and online records

Mobile numbers are not corrected or updated in the online system

Beneficiaries explained that they updated their ASHA whenever they changed mobile
numbers and ASHAs were confident that they retained up to date mobile numbers for the
pregnant women in their villages. However, ASHAs, ANMs and DEOs reported that they do
not update or change mobile numbers in the online portals. Some DEOs were unsure if it is
even possible to do so. Checking and correcting bank account details and government
identification details was common, since this ensured financial transfers proceeded.
Ensuring correct and up-to-date mobile numbers was not a priority. Even among women
and FLHWs who identified benefits for women who shared their mobile number with the
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government, the value of receiving government information and notifications was
overshadowed by the importance of receiving financial incentives.

Supervision focuses on completeness not accuracy

DEOs as well as block, district and state level actors focused on data entry completion and
timeliness but not on accuracy. DEOs were encouraged to complete their data entry
activities each month and clear backlog. However attention to data accuracy only arose
when mistakes came to light through irregular means, such as a financial transfer going into
the wrong bank account or a polio outbreak alert being triggered by a DEO incorrectly
entering eight polio cases rather than zero.

In Madhya Pradesh, some health facilities had multi-purpose supervisors and ASHA support
staff who checked the forms and registers provided by ANMs and ASHAs to the DEO and
who oversaw the DEOs work. These supervisors could flag potential inaccuracies for follow
up. However in other facilities these positions were vacant. The Medical Officer was
expected to sign off on the DEO’s work but was so busy with patient care that they often
gave an automatic approval or even provided their login and password to the DEO so that
the DEO could approve their own work.

In both Madhya Pradesh and Rajasthan, DEO work at the health centers was overseen by
block level supervisors. In both states these actors reported being overwhelmed by having
to oversee five to seven software programs and more than 50 reporting processes and could
only focus on issues of incomplete data.

At the frontlines, ANMs and ASHAs in Madhya Pradesh and RJN had no way of knowing
whether the mobile number entered in PCTS or RCH was correct and had never been asked
to cross check these digital records with beneficiary numbers.

Health system actors have an overall positive view of the value of digitization

Despite noting hiccups and increased documentation burden, ANMs and ASHAs were
generally positive about the move towards digital health records. They framed the use of
digital systems as a better way for them to showcase their hard work and to receive
recognition (and, for ASHAs, performance based remuneration), rather than a way to
benefit from the digital system’s ability to generate ANM workplans or other synthesized
data. Block, district and state level actors described benefiting enormously from the digital
system. The explained that it enabled them to see the progress of programs, monitor
service provision by FLHWSs, conduct yearly planning to address gaps, and prioritize
resources: “In one click the full report can be retrieved” (RIN_IDI_MO_04, doctor).

Discussion

This study explored how beneficiaries, frontline health workers, data entry operators and
higher level actors in the government health system experienced HIS digitization to
understand barriers to accurate, complete, and timely capture of mobile phone numbers
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and other data (Table 4). We found that frontline workers and their supervisors prioritized
the accuracy of administrative data elements that enabled pregnant clients to receive
government financial entitlements (e.g., bank account information, identification numbers)
over mobile phone numbers. Providers reported that it often took months — and significant
effort that detracted from healthcare provision — to gather the documents and information
from pregnant clients required to create a digital record; frontline workers relied on their
existing paper systems to provide ongoing healthcare and keep track of up-to-date
beneficiary mobile numbers.
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TS/RCH data

Barriers to timely data
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Barriers to accurate and complete data

1.
Beneficiary

e Beneficiaries must open bank accounts

and attain government identification
before an electronic record can be
created.

e Duplicate mobile phone entries are created when one rrumlaer is provided by multiple pregnant
women, such as when multiple women in a joint famllyavlth-nrbne phone become pregnant, or when
multiple women provide a neighbour’s number or the KSHAC number.

¢ Non-beneficiary numbers are entered when women w@ﬁé{@ personal mobile phones provide their
husband’s number, a joint family phone number, a nelg%tﬁ)@' s number, or the ASHA’s number.

2.
Beneficiary-
FLHW

e While ASHAs learn of most pregnancies

within the first trimester, pregnancies
among migrants, women living in
remote communities, very poor women
who did not see the value in seeking
early antenatal care, and wealthy
women who received antenatal care in
the private sector were all detected late
—sometimes even after the baby was
born.

e FLHWs value collecting correct mobile numbers so thatggkglrms can keep in touch with beneficiaries.
The value of accurately digitizing these numbers is not 51‘&85 clear to FLHWs in Madhya Pradesh.
In both Rajasthan and Madhya Pradesh accurate mobllgq%éne number digitization does not have
immediate or direct influence on health care or fmanu%@a@sfers

e While ASHAs and ANMs have a number of strategies tosse‘elg_correct mobile numbers, beneficiaries
may incorrectly recall their mobile numbers; checking t@e be:nefluary s number through a missed
call is common but not universal and is not an official reqwrgment

e Accurate gestational age estimation (which is linked to Ebe ﬁovmon of stage-based information in
Kilkari) is a challenge since women cannot always reporﬁthe@xact date of their last menstrual
period. = s

3. FLHW
creates
paper

records

There can be a delay of weeks or even
months between an ASHA learning of a
new pregnancy and the woman
receiving her first antenatal care from
the ANM at village health and nutrition
days.

It is only after the woman meets the
ANM that her (paper) antenatal care /
RCH form can be filled in with details of
the first antenatal care visit.

e Copying errors can occur when ASHAs and ANMs write@on&n s information in multiple places for
different programs, often with slightly different data fleg’ds Beneficiaries may also provide their
mobile phone numbers on scraps of paper. U

e ASHAs are often expected to complete many fields in t@ RG—H/ANC form before the ANM fills in
additional details and passes it to the DEO; ASHAs with E)wer literacy struggled with this
responsibility. m S

e FLWHSs in Madhya Pradesh found data collection for RCE’toie highly burdensome and described
high pressure from above to fill forms and registries wrr%ou‘%adequate time or support.

e Some ASHAs were confused about the names and purpﬁses,\of various paper forms and some hand
made their own additional registries that they use in thé fiefd.

4. FLHW
brings
paper
records to
health
centre

Many ANMs bring paper antenatal care
/ RCH forms and registers to the health
center for data entry only once a
month.

e A woman'’s paper form cannot be
passed to the health center until she

¢ Respondents did not note any risks to data accuracy or comgleteness while transporting paper
forms and registers from the field to the data digitization fafllity.

V.11-Za9 wawied

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

Barriers to timely data

Barriers to accurate and complete data

has provided all required fields (such as
a bank account number), which may
introduce further delays.

n Joj Buigniaur ‘1ybuAdoo Aq |
5 UO £6TTS0{T202Z-uadolwa/9g

5. Data e Server errors, internet and electricity e When entering a pregnancy into the online portal, RCH ?ﬁutqgfllls the mobile number provided at
entry into issues may delay DEO in creating the time of “eligible couple” registration; this number rgay Be outdated.
online electronic records. ¢ DEOs in Madhya Pradesh found their training on RCH t@fbg Ehsufflaent peer support enabled
portal o If DEOs are overburdened with data DEOs to navigate challenges. DEOs in Rajasthan were c@ﬂdgnt in PCTS and received frequent

entry activities, they can fall behind. training. °GRN

e When DEOs are on leave or when DEO positions are va%a@besult in other health facility
employees, who have not been trained, perform data e@tiﬁyé

6. Ongoing None identified o Although the ASHA is generally notified if a pregnant wen@n s contact number changes over the
use of course of her pregnancy or postpartum, this new numbgr%@l not be updated in the PCTS/RHC
paper and portals. 3
online e Supervisor positions remain vacant in some health faulgles%nd higher level supervisors (block and
records district level) oversee numerous databases and reportlﬂg sygtems.

e Supervisors tend to focus on completeness and timelingss f&ther than accuracy.
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Scholars have critiqued India’s health system digitization as disproportionately focused on
the collection of data rather than its use.?%2! However the health system actors that we
interviewed conveyed a clear understanding of ways in which the digital HIS supports work
planning and monitoring. Nonetheless, the overarching logic behind digitization articulated
by frontline workers remained as a mechanism to feed information up the health system
hierarchy rather than to improve their work planning or to access information about their
clients.

While pregnant women were willing to share their or their family’s mobile numbers with
ASHAs and ANMs, many were unaware that their mobile numbers were passed onward and
entered into computers. Although women trusted the health workers and associated the
provision of requested data with receiving benefits from the government, strengthening
consent processes can protect beneficiaries and safeguard relationships at the frontlines.
These processes can inform beneficiaries and frontline providers about the benefits of
ensuring accurate mobile numbers are registered in the digital system (including that
beneficiaries can be subscribed to mHealth programs such as Kilkari), potentially increasing
both parties’ motivation to keep the registry up-to-date.

As identified earlier by other researchers,?? we found poor standardization across multiple
data systems (paper based and digital) and identified opportunities for streamlining records
and entry options to become more intuitive and user friendly. Echoing findings from other
settings,?3 supervision focused on completeness rather than accuracy, highlighted by the
fact that there were no mechanisms to check whether mobile numbers were correct.
Workers at the frontlines require clear guidelines on how to handle common challenges in
accessing data, particularly mobile phone numbers, including how to handle data changes
(such as new phone numbers) and unavailable data (such as no phone number). Health
workers require training on the value of maintaining an up-to-date mobile number in their
data registries, so that they are motivated to ensure these numbers are correct.
Furthermore, in light of research findings that “SIM churn” (changing SIM cards, and as a
result getting a new mobile number) is as high as 44% per year among rural families,*°
frontline workers need to regularly confirm beneficiary mobile numbers and have access to
user-friendly mechanisms to update numbers whenever they change.

Required fields, auto-fill features and validation checks can force DEOs to adjust the data
provided to them according to their judgement in order to proceed with data entry. Another
study on PCTS in Rajasthan found that the portal would not accept delivery dates that
appeared to occur after more than 9 months gestation, a situation created by incorrect
gestational age estimation based on faulty last menstrual period estimates.?* Finally, the
consolidation and standardization of multiple records may reduce errors introduced by
manual copying from form to form and reduce the work burden on frontline actors.

Three core determinants of accurate, complete and timely administrative data emerged
from our research and are likely applicable to health registries for pregnant and postpartum
women in other lower resource settings. First, beneficiaries who trust their health workers
and the government more broadly are willing to provide accurate data.?>?® Second, data
entry systems that are easy to use, appropriate to the local context, and useful to the
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frontline worker facilitate data accuracy and timeliness.®?” And third, supportive supervision
and adequate resources are vital to building frontline health worker skills and knowledge
across clinical and administrative functions.?8-30

Conclusion

Frontline health workers are broadly supportive of the move towards digitization despite
implementation challenge. Beneficiary willingness to share their information with health
workers —including their mobile phone numbers — highlights their trust in health workers
and the value they place on government financial incentives. This positive engagement
bodes well for derivative uses of HIS, such as for mHealth programs and surveys. However
the underlying causes of inaccuracies and severe delays must be addressed before the true
benefit of these uses will be realised. In addition to data system and supervisory supports,
frontline workers and beneficiaries themselves must understand and experience the
benefits of accurate, complete and timely digital health information systems.
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Annex 1. Acronyms and key terms used

ASHA

AWW or
Anganwadi

ANM

DEO

FGD
FLHW
HIS

ICT

IDI

MCP card

MCTS

mHealth

MO
PCTS

RCH portal

Accredited Social Health Activist (ASHA Sahyogini in Rajasthan), a
female community health worker

Anganwadi Worker, a female community nutrition and preschool
functionary

Auxiliary nurse midwife, a female frontline health worker who
provides outreach and some clinical maternal and child health care

Data entry operator

Focus group discussion

Frontline health workers

Health information systems

Information communication technologies
In-depth interview

Mother Child Protection card, a health tracking and information card
filled out by the frontline worker and kept by the pregnant woman

Maternal and Child Health Tracking System / Reproductive and Child
Health system. MCTS is an initiative of Ministry of Health & Family
Welfare to leverage information technology for ensuring delivery of
full spectrum of healthcare and immunization services to pregnant
women and children up to 5 years of age. It facilitates and monitors
service delivery and also establishes a two way communication
between the service providers and beneficiaries (Ref: Digital India,
MoHFW, http://nrhm-mcts.nic.in/Home.aspx [accessed 3 Dec 2021])

Mobile health, use of mobile and wireless technologies to support
the achievement of health objectives

Medical Officer (a doctor)

Pregnancy, Child Tracking, and Health Services Management System
(Rajasthan’s version of MCTS, which also syncs with MCTS)

Reproductive and Child Health portal. RCH (an upgraded version of
MCTS) has been designed for early identification and tracking of the
individual beneficiary throughout the reproductive lifecycle. While
MCTS tracks every pregnancy, RCH portal tracks a woman
throughout her reproductive life cycle, thus making available
information on obstetric history. (Ref: RCH Portal & Allied Initiatives
of MoHFW, 2018, https://icds-
wcd.nic.in/nnm/Events/TechThon/ExistingTechnologyPlatform for
HealthSchemes MoHFW-28-06-2018.pdf [accessed 3 Dec 2021])
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COREQ, (COnsolidated criteria for REporting Qualitative research) Checklist

A checklist of items that should be included in reports of qualitative research. You must report the page number in your manuscript

where you consider each of the items listed in this checklist. If you have not included this information, either revise your manuscript

accordingly before submitting or note N/A.

Topic Item No. Guide Questions/Description Reported on
Page No.

Domain 1: Research team .
and reflexivity g
Personal characteristics ¢
Interviewer/facilitator 1 Which author/s conducted the interview or focus group? 5
Credentials 2 What were the researcher’s credentials? E.g. PhD, MD 5 f
Occupation 3 What was their occupation at the time of the study? c 'E
Gender 4 Was the researcher male or female? 5 g
Experience and training 5 What experience or training did the researcher have? 5 E-
Relationship with g
participants S
Relationship established Was a relationship established prior to study commencement? 6 bl
Participant knowledge of What did the participants know about the researcher? e.g. personal 6 .
the interviewer goals, reasons for doing the research —§'
Interviewer characteristics 8 What characteristics were reported about the inter viewer/facilitator? 6 d

e.g. Bias, assumptions, reasons and interests in the research topic %’-g
Domain 2: Study design .-'g
Theoretical framework a %
Methodological orientation 9 What methodological orientation was stated to underpin the study? e.g. 1S
and Theory grounded theory, discourse analysis, ethnography, phenomenology, 6 g §

content analysis :é- S
Participant selection 3
Sampling 10 How were participants selected? e.g. purposive, convenience, 45 E

consecutive, snowball R
Method of approach 11 How were participants approached? e.g. face-to-face, telephone, mail, 6 =

email ;:L'
Sample size 12 How many participants were in the study? 6 3
Non-participation 13 How many people refused to participate or dropped out? Reasons? §) &
Setting Z
Setting of data collection 14 Where was the data collected? e.g. home, clinic, workplace 5 _§_-
Presence of non- 15 Was anyone else present besides the participants and researchers? > g
participants 9
Description of sample 16 What are the important characteristics of the sample? e.g. demographic 586 %

data, date f
Data collection Y
Interview guide 17 Were questions, prompts, guides provided by the authors? Was it pilot 7

tested?
Repeat interviews 18 Were repeat inter views carried out? If yes, how many? NA, S
Audio/visual recording 19 Did the research use audio or visual recording to collect the data? 6
Field notes 20 Were field notes made during and/or after the inter view or focus group? 6
Duration 21 What was the duration of the inter views or focus group? o
Data saturation 22 Was data saturation discussed? /
Transcripts returned 23 Were transcripts returned to participants for comment and/or No, 8

F
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Page No.
correction?
Domain 3: analysis and
findings
Data analysis
Number of data coders 24 How many data coders coded the data? /
Description of the coding 25 Did authors provide a description of the coding tree?
tree 7:&
Derivation of themes 26 Were themes identified in advance or derived from the data? 7 g
Software 27 What software, if applicable, was used to manage the data? 7 =
Participant checking 28 Did participants provide feedback on the findings? 8 3
Reporting g
Quotations presented 29 Were participant quotations presented to illustrate the themes/findings? Yes, 8-15 T‘<;
Was each quotation identified? e.g. participant number g
Data and findings consistent 30 Was there consistency between the data presented and the findings? Yes 8 - 15 j
Clarity of major themes 31 Were major themes clearly presented in the findings? 8- 15 ?
Clarity of minor themes 32 Is there a description of diverse cases or discussion of minor themes? 8-15 ‘5"-

Developed from: Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative research (COREQ): a 32-item checklist
for interviews and focus groups. International Journal for Quality in Health Care. 2007. Volume 19, Number 6: pp. 349 — 357

Once you have completed this checklist, please save a copy and upload it as part of your submission. DO NOT include this

checklist as part of the main manuscript document. It must be uploaded as a separate file.
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Abstract

Objectives: To understand factors underpinning the accuracy and timeliness of mobile
phone numbers and other health information captured in India’s government registry for
pregnant and postpartum women. Accurate and timely registration of mobile phone
numbers is necessary for beneficiaries to receive mHealth services.

Setting: Madhya Pradesh and Rajasthan states in India at the community, clinical, and
administrative levels of the health system.

Participants: Interviews (n=59) with frontline health workers (FLHWs), data entry operators,
and higher level officials. Focus group discussions (n=12) with pregnant women to discuss
experiences with sharing data in the health system. Observations (n=9) of interactions
between stakeholders for data collection and the process of data digitization.

Primary and secondary outcome measures: Thematic analysis identified how key actors

experienced the data collection and digitization process, reasons for late or inaccurate data,
and mechanisms that can bolster timeliness and accuracy.
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Results: Pregnant women were comfortable sharing mobile numbers with health workers
but many were unaware that their data moved beyond their FLHW. FLHWs valued knowing
up-to-date beneficiary mobile numbers but felt little incentive to ensure accuracy in the
digital records system. Delays in registering pregnant women in the online portal were
attributed to slow movement of paper records into the digital system and difficulties in
gathering required documents from beneficiaries. Data, including women’s phone numbers,
were hand written and copied multiple times by beneficiaries and health workers with
variable literacy. Supervision tended to focus on completeness rather than accuracy. Health
system actors noted challenges with the digital system but valued the broader project of
digitization.

Conclusions: Increased focus on training, supportive supervision, and user-friendly data
processes that prioritize accuracy and timeliness should be considered. These inputs can
build upon existing positive patient-provider relationships and health system actors’
enthusiasm for digitization.

Strengths and limitations of this study

e This study was strengthened by the use of multiple research methods (interviews,
focus groups and observation) and engagement of multiple frontline stakeholders:
the women whose data is entered into the system, the frontline health workers
who care for them and create the initial (paper) records, the data entry operators
who digitize these records, and the managers, administrators and leaders who
supervise these processes.

e Frontline health workers and data entry operators were aware that their work was
being observed and thus may have minimized or hidden unauthorized behavior,
such as shortcuts to speed up data entry or unsanctioned task-shifting.

e Data collection occurred just prior to the launch of a new digitization strategy in
some (but not all) regions, wherein frontline health workers would be given
tablets and asked to directly digitize patient health data; thus some of the
challenges identified in this study may have self-resolved due to this new (shorter)
dataflow pathway, and new challenges to accuracy, timeliness and completeness
may have arisen.

Introduction

Health information systems (HIS) capture data on patients and their contacts with routine
health services. Data collected about patients includes clinical content, such as weight and
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blood pressure, and non-clinical content, such as their address, patient identification code,
and phone number. HIS support responsive policymaking, resource allocation, routine
service delivery, and health systems accountability.! The achievement of these functions is
largely dependent on the accuracy, completeness and timeliness of the data in the health
information system.? Information communication technologies (ICTs) are increasingly being
used to improve the core functions of HIS through digitization, wherein patient data is
entered into a computer system rather than maintained in handwritten records.3= ICTs for
health information systems have great potential to strengthen health systems by
streamlining data collection and entry, accelerating the transmission and analysis of data,
instituting validity checks, and increasing frontline worker access to a range of clinical and
administrative support services. %7 8

The digitization of health information systems has occurred concurrently with increasing
mobile phone penetration at a population level and, in turn, an increase in mobile health
(mHealth) initiatives. mHealth programs can transmit health-related information, send
reminders, or solicit patient feedback on services.’ To attain high population level coverage
at scale, mHealth programs often rely on beneficiary mobile numbers and other clinical and
non-clinical data that have been collected through government health information systems.
The accuracy, completeness, and timeliness of records in government systems can directly
affect the capacity of mHealth programs to reach target populations at the right timepoints.

The Government of India’s Kilkari program is one example of an mHealth service that relies
on the quality and timeliness of mobile phone numbers and other data collected in the
government’s health registries in order to reach beneficiaries. Developed and scaled by BBC
Media Action in collaboration with the Indian Ministry of Health and Family Welfare, Kilkari
is the world’s largest maternal mobile messaging initiative, having reached 10 million
subscribers in 13 states by December 2018.1° It delivers maternal, child, and reproductive
health information content through up to 72 once-weekly outgoing pre-recorded calls.
Beneficiaries (pregnant or postpartum women and their husbands)!! are subscribed to
Kilkari based on the mobile number captured in governmental HIS registries called,
depending on the state, the Maternal and Child Health Tracking System (MCTS) or
Reproductive and Child Health (RCH) system.10 The gestational age estimate or child’s date
of birth is used to determine the appropriate Kilkari messages to send based on the stage in
pregnancy or child’s age.

Missing and incorrect data in MCTS/RCH reduces the number of beneficiaries who can be
exposed to Kilkari. In 2018, one quarter of the unique mobile numbers registered for Kilkari
were never reached!? due to a number of factors including inaccurate or out-of-date mobile
numbers and the phone being switched off or out of network. A 2015 study?!3 found that
one-third of women'’s profiles in the government registry in Rajasthan and two-thirds in
Uttar Pradesh were incomplete. Data delays and late care-seeking impede overall exposure
to Kilkari. Kilkari exposure can begin in second trimester of pregnancy, however only 31% of
subscribers answered their first call during this period.1? Over half (58%) answered their first
call after they give birth, which means they missed at least one-third of Kilkari’s content.12
Research from Bihar documented an average delay of 72 days between service delivery and
being registered in MCTS.14
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In order to understand why Kilkari was not reaching every pregnant woman as soon as
possible (e.g., in the second trimester) we conducted a qualitative examination of frontline
barriers to the accurate, complete, and timely capture of mobile phone numbers and other
data in MCTS/RCH. We explored beneficiary perceptions of providing mobile phone
numbers to health care providers, and frontline health worker (FLHW) experiences with the
digital health record system broadly, and capturing mobile numbers specifically. Study
findings will inform health systems in India and beyond as they move towards ICT-enabled

strategies to bolster the quality of health information systems.

Methods

Study setting

This qualitative study took place in Madhya Pradesh and Rajasthan, two large Hindi speaking
states in central and western India, respectively. These states have high burdens of
maternal and child mortality, significant gender gaps around technology access and literacy,

and sub-optimal maternal healthcare services (table 1).

Table 1. Social and health indicators, Rajasthan and Madhya Pradesh

Indicator Rajasthan Madhya Pradesh
Population 77 million | 82 million
Maternal mortality ratio (deaths per 100,000)%® 164 173
Under five mortality (deaths per 1000 live births) 1617 51 65
Literacy®17

e Female 57% 59%

e Male 85% 82%
Mobile phone access!®’

e Household ownership 94% 84%

e Female access 41% 29%
Maternal health care'®’

e Pregnant women attended antenatal care in first 63% 53%

trimester

e Received recommended four antenatal care visits 39% 36%

e Gave birth in a health facility 84% 81%

e Received postnatal health check within 2 days of birth | 64% 55%

e Registered pregnancies for which the mother received | 92% 92%

Mother and Child Protection (MCP) card

Both Madhya Pradesh and Rajasthan moved to digital health records in the late 2000s,
however there are important differences between the states, in terms of the digital
programs and processes implemented (Table 2). In 2016, Madhya Pradesh transitioned from
MCTS to RCH. RCH added urban coverage, an initial registration of all “eligible couples”
(married couples of reproductive age) who would then be linked to pregnancy tracking
when a pregnancy occurred, and the creation of village profiles.*® Furthermore, RCH
expanded the data elements collected from 111 (in MCTS) to 247 to include abortion
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tracking, beneficiary bank account and identification details (including the Aadhaar national
identification number), additional details about the pregnant woman’s antenatal care,
infant feeding practice, and the child’s immunization records for his or her first five years.'8
Mobile phone numbers were collected in MCTS and continued to be in RCH. In contrast to
Madhya Pradesh, the Rajasthan state government did not adopt RCH but instead retained
its state-level version of MCTS, called the Pregnancy, Child Tracking, and Health Services
Management System (PCTS), which syncs with MCTS. Annexure 1 contains an explanation of

key acronyms and terms.

Table 2. Comparing Rajasthan and Madhya Pradesh’s digital HIS

India to launch an electronic health
records system) and has not changed
to RCH

Parameter Rajasthan Madhya Pradesh
HIS system Pregnancy Child Tracking and Health Reproductive and Child Health (RCH), an
currently in Services Management System (PCTS), | expanded and upgraded version of MCTS
use a state-specific system that syncs

with MCTS
Timeline Adopted PCTS in 2008 (first state in Adopted MCTS in 2009 and changed to

RCH in 2016

Who collects

Three frontline workers: community

Two frontline workers: ASHA & ANM. The

Swasthya Sandesh Sewa)

HIS data at health worker called the Accredited anganwadi worker is not involved.
the Social Health Activist (ASHA Sahyogini
frontline? in Rajasthan), community nutrition

and preschool worker called

anganwadi & auxiliary nurse midwife

(ANM)
Feedback Creates a workplan for the ANM Creates a workplan for the ANM telling
mechanisms | telling her who is due for antenatal her who is due for antenatal care,
built into the | care, delivery, postnatal care as well delivery, and postnatal care, as well as
digital record | as listing drop outs; sends SMS alerts | listing drop outs; sends SMS alerts to
system to beneficiaries (program called beneficiaries and also to health

functionaries at different levels

Paper forms
involved in
data
collection for
pregnancies

1) Pregnant women’s antenatal care
registry form: Paper where up to five
new pregnancies being managed by
the frontline worker can be listed
with details of first antnatal care visit.
This form is filled in by the
ASHA/ANM and passed to the data
entry operator for entry into PCTS.

2) Mamta card: Card filled by
ANM/ASHA,; stays with the pregnant
woman

3) Reproductive and Child Health
(RCH) register: Book kept with the
ANM or at the health center; all
pregnancies under the ANM are in
this book. It is passed to the data
entry operator for data entry.

4) Personal ANM diary: Unofficial
paper book that ANMs fill (because

RCH register is sometimes too big to

1) RCH form: One form per woman, filled
by ASHA/ANM and given to the data entry
operator. Meant to travel back and forth
between ANM and data entry operator as
the woman proceeds through her
antenatal care visits and delivery.

2) Mother Child Protection (MCP) card.:
Card filled by ANM/ASHA; stays with the
pregnant woman

3) RCH register: Book kept with the ANM
or at the health center; all pregnancies
under the ANM are in this book. It is
passed to the data entry operator for data
entry.

4) Personal ANM diary: Unofficial paper
book that ANMs fill (because RCH register
is sometimes too big to bring to the
village or is with the data entry operator)
5) Personal ASHA diary: Official paper
book that the ASHA fills

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 6 of 41

.

"salbojouyoal Jejiwis pue ‘Bulures; | ‘Buluiw elep pue 1Xa1 01 pale|al sasn 1o) Bulpnjoul ‘1ybliAdoo Aq paldalold
* jooyasaboysnwse.iq


http://bmjopen.bmj.com/

Page 7 of 41 BMJ Open

.

* jooyasaboysnwselq

"salbojouyoal Jejiwis pue ‘Bulures; | ‘Buluiw elep pue 1Xa1 01 pale|al sasn 1o) Bulpnjoul ‘1ybliAdoo Aq paldalold

1

2

3 Parameter Rajasthan Madhya Pradesh

4 bring to the village or is with the data

Z entry operator)

7 5) Personal ASHA diary: Official

8 paper book that the ASHA fills

9

10 The states thus enable us to examine data systems in a more typical case (Madhya Pradesh),
1 which, like most large Indian states, recently moved from MCTS to RCH, and an outlier case
g (Rajasthan) which has retained a tailor-made electronic record system since the beginning
14 of digitization.

15

16

17 .

18 Data collection

19 Five experienced qualitative researchers with master’s level social science degrees (authors
20 OU (male) MS, DG, BM and NC (female)) conducted in depth interviews (n=59), focus groups
;; (n=12) and observation of data collection and entry (n=9) in Rajasthan and Madhya Pradesh
23 in September and October 2018 (table 3). All researchers were trained over a one-week

24 period, which included pilot testing the FLHW interview guide. In each state, we selected
25 one district and two blocks within that district with high levels of female phone ownership
;? to explore barriers to capturing women’s mobile phone numbers in MCTS/RCH. We sampled
28 government health system actors who were involved in MCTS/RCH at the state, district,

29 block and frontline levels, including medical officers, data entry officers and frontline

30 providers, as well as with women who recently interacted with government healthcare

31 providers in situations where they were asked to register their mobile numbers in

gg MCTS/RCH (table 3).

34

35 Table 3. Respondent sample

36 Respondent type Respondent profile MP RIN N
37 In depth interviews (IDIs) Number of IDIs
38 State level stakeholders Senior government employees of the department of 3 1 4
39 health and family welfare who are in charge of data

40 District stakeholders Community mobilizers, District Programme Manager, 3 4 7
41 District Community Mobilizer, District Monitoring and

42 Evaluation Officer, District Nodal Officer

43 Medical officers (MOs) at Doctors (allopathic, homeopathic or ayurvedic), 5.5 years 2 4 6
44 primary health centers training

45 Data entry operators Information technologists with undergraduate level 4 6 10
46 (DEOs) education

47 Auxiliary nurse midwives Female maternal and child health worker with 1.5 years 10 9 19
48 (ANMs) training (6 months midwifery focused)

49 Accredited Social Health Female volunteer community health worker, received 3 5 8
50 Activist (ASHA) community incentive based remuneration, initial 24 days training and

51 health worker periodic week-long additional training

52 Other stakeholders at the Block Programme Manager, Multipurpose Health 2 3 5
33 PHC and block level Supervisor, Primary Health Centre Supervisor

g;‘r Total IDIs 27 32 59
56 Focus Group Discussions (FGDs) Number of FGDs
57 Beneficiaries Pregnant and post-partum women with mobile phones

58 who recently interacted with health system actors for

59 MCTS/RCH registration 6 6 12
60
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Observation Number of
observations

Beneficiary — FLHW Observation of beneficiary — FLHW interaction (antenatal 1 1 2
interaction or post-partum) where MCTS/RCH data recorded
Data entry into electronic ~ Observation of data entry into electronic system 3 4 7
system
Total observations 4 5 9

The respondents were approached through their government health facility. A research
team member contacted potential respondents by phone or face-to-face and explained the
study, and that the team was from a Delhi-based company and had governmental approval,
then invited them for a face to face meeting to learn more and, if they agreed, to
participate. The study information and informed consent was read to each potential
participant and then summarized in conversational language to ensure comprehension.
While all the health facility staff approached for the study agreed to participate while three
women invited to attend focus groups declined, siting responsibilities at home. The
interviews took about an hour and the focus group discussions took about an hour and a
half; all were conducted in health faculties and audio recorded and detailed notes were
taken. When curious onlookers came over during focus groups and interviews, another
researcher politely asked them to move on. If any supervisors, patients or family members
stopped by to speak to the respondents during the interviews or focus groups the research
paused until privacy was restored.

FGDs ranged from four to 10 participants (mean 7.6 participants). The focus group
compositions broadly reflected local demographics. They included women with a wide
range of education levels (from no education to master’s degrees), castes (most included a
mix of women from marginalized schedule caste and schedule tribal groups as well as
women from “other backwards castes” and general caste groups), and religions (three
included some Hindu and some Muslim women, while the remainder were all Hindu). Most
women were homemakers, while a sizable minority worked as agricultural farmers and
labourers, and also included students, tailors, shopkeepers and bangle/jewelry saleswomen.

Interviews and FGDs were conducted using semi structured guides that explored a range of
domains around sharing, documenting, inputting, and using data, with a focus on mobile
numbers (see supplementary file 1 for examples of the guides). We explored potential
drivers of inaccuracies and delays by asking about late pregnancy identification, FLHW work
environment, and the relationship between beneficiaries and FLHWSs. In the interviews with
health system actors we also explored each step of a detailed description of data flow (Fig 1)
from when a pregnant woman first interacts with a FLHW until her health information is
entered into the online portal, and beyond to understand perceptions on the use of this
data.

Ethics approval

This study was approved by the institutional ethics review boards at Sigma, Delhi, India
(10041/1RB/D/17-18) and JHU, Baltimore, USA (00008360). All respondents provided
informed oral consent.
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Data analysis

Daily debriefs enabled the team to share emergent findings, refine the focus of their
probing for the next day’s data collection, and identify areas of saturation. The audio files
were transcribed and translated into English. Data were coded in Dedoose by OU and KS,
using principles of thematic network analysis.’® A coding framework was developed that
consisted of emergent codes on specific reasons for inaccurate and delayed data, that were
then grouped according to an overarching data flow framework (Fig 1). For instance, we
created a code cluster for late antenatal care registration, which included codes to be
applied to text describing when and how pregnancies come to the FLHW’s attention, when
pregnancies were entered into the online portal, reasons FLHWs become aware of
pregnancies late (after the first trimester), and the implications of a woman’s choice of the
public or private sector for antenatal care on timeliness of registration. After coding, we
read the text excerpts that had been tagged for specific codes to identify how key actors
experience of the data collection and digitization process, reasons for late or inaccurate
data, and mechanisms that can bolster timeliness and accuracy.

Conceptual framework

While we initially set out to understand inaccuracies and delays in entering mobile phone
numbers into the pregnancy registry, it became clear that this one piece of data could not
be separated from the broader data collection process at the frontlines of government
health service provision. We thus examined mobile phone number data collection and
digitization within the context of an overarching health system data flow framework (Fig 1).
This framework identifies six components that enable the creation and movement of health
data, including mobile phone numbers, from beneficiaries through FLHWs to electronic data
entry and onward.

Figure 1. Data flow framework for electronic health record systems

The first component, “beneficiary,” describes women’s access to the data required for
documentation (e.g., whether they have a mobile phone number to provide), as well as
their attitudes towards sharing this data with government health system functionaries (e.g.,
their willingness to provide their mobile numbers when asked). The second component
considers the beneficiary-FLHW interactions that initiate the government health system’s
awareness of a health event. In this section we consider how and when FLHWs become
aware of a new pregnancy, the value that FLHWSs place on collecting beneficiary data, and
the strategies used to collect data. The third component involves the creation of initial
paper records. In this section we consider the various official and unofficial forms and
registers where data is recorded, the health worker’s literacy and numeracy if data is copied
from paper form to paper form, and potential delays between a health worker interacting
with a beneficiary and a paper record being created. The fourth component considers the
process through which a paper health record reaches the site of digitization. We consider
how often the FLHW visits the digitization site and whether the FLWH waits to bring paper
records for digitization until all mandatory fields have been filled out. While steps three and
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four may be dropped as FLHW:s directly create digital records themselves, in many health
systems in lower resource settings, paper records are still created during outreach service
provision. The fifth component is the time when data is digitized and considers the data
entry personnel’s work environment, training, the electronic portal interface, and staffing
considerations. The final component examines the ongoing use of data through paper forms
and online systems. Here we consider how data can be corrected or updated, data
monitoring and supervision, and the use of data by FLHWs and higher level health system
actors.

Patient and Public Involvement

The research was shaped by health system actor priorities, experiences and preferences
through iterative probing and flexibility within our research domains. Results were
disseminated to Government of India stakeholders but not to research participants due to
the policy-level implications of our findings.

Findings

Our findings are organized conceptually according to the six components in the general data
flow framework. For each step, we provide a description of how this aspect of the data
system is experienced by the actors involved, and identify barriers and facilitators to
timeliness and accuracy.

Level 1. Beneficiary

Women faced barriers to accessing phones and services that generate the data

required by MCTS/RCH

Women who did not have their own personal mobile phones could not provide their
number. Many women lived in households with phones so could provide their husband’s
phone number or the number for a shared phone. Women living in households without a
phone could provide a neighbor’s phone number or a FLHW’s number.

R: Some women have their husband’s mobile number. In some cases both
husband and wife don’t have mobile phones. Some are from poor families
where both of them don’t have mobile phones.

| : So, what do you do in such situation?

R: Either we take a relative’s phone number or a neighbor’s. [...] If any laborer
is there who does labor work how will he have mobile phone? Even if it's there
then her husband must have taken it while going for labor work.
(MP_IDI_FLHW_06, ANM)

Additional data required from beneficiaries included their bank account numbers and

branch names (for both the beneficiary and her husband), national identification (Aadhaar),
ration card number, and state identification numbers (Bhamashah state health insurance in
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Rajasthan and Samagra in Madhya Pradesh). FLHWs explained that women often did not
have all of these items or did not know this information. ASHAs were tasked with following
up with women to encourage them — or at times personally help them — open bank
accounts, register for identification numbers, and provide photocopies of this information.

Like the [bank] account number, Aadhaar number we get them very rarely. We
have to with the ASHA then go again to get information. We fill the form and
submit it and it’s fed in. If half the information remains incomplete then we
can't do the RCH. (MP_IDI_FLHW_01, ANM)

Women were generally comfortable sharing data with frontline health workers

Women and FLHWs overwhelmingly reported that beneficiaries with access to a mobile
phone shared their mobile number with their ASHA or ANM without hesitation and without
guestioning. They explained that women trusted FLHWs and felt that the number would
only be used to help them, such as to convey important information about health services
or financial benefits through government programs.

They are observing me from 20 years so they are aware that madam will not
misuse the number so they never deny giving number (RIN_IDI_FLHW _25,
ANM)

[Frontline health workers take our mobile number] so that they can give us a
phone call next time to call us whenever vaccination is to be given. That's why.
(RIN_FGD_BENEF_07)

They are aware that the mobile number is essential as when the money will
come in the bank account then they will get the message on mobile. We take
the mobile number for their comfort only as we can call them as required. [...]
And calls also come on their mobile who tells them about the health.
(RIN_IDI_FLHW_27, ASHA)

There were exceptions to this predominantly positive view of sharing mobile numbers with
health workers. FLHWs and beneficiaries reported that a very small minority of women
resisted sharing their numbers with them because of concern about receiving calls from
strangers or because they had hidden their mobile phone.

In Madhya Pradesh, most women thought that only the ASHA had their number. When told
that their numbers were passed onward from the ASHA to the ANM, women were
unconcerned. In Rajasthan, women were generally aware that their mobile numbers were
collected for use beyond beneficiary-ASHA communication. They clearly explained that their
mobile number was linked to their receipt of financial benefits. While most women in
Rajasthan said the only calls they received from government actors were from their ASHA,
calling them for checkups, a few received informational calls from the government of India,
which were likely Kilkari messages, and one said that the government would use their
mobile numbers to call them and check “whether the facilities which government is
providing are reaching us or not” (RIN_FGD_BENEF_09).
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Level 2. FLHW-beneficiary interaction

Early identification of most pregnancies — with notable exceptions

Digital records of pregnancies can only be created after the government health system
functionaries identify a pregnant woman. ASHAs are a pregnant women’s first point of
contact with the government health system. ANMs rely on ASHAs to identify pregnant
women and encourage them to meet the ANM for antenatal care. Beneficiaries and FLHWs
reported that ASHAs were notified within the first four months about almost all
pregnancies.

However, FLHWs noted that women living in remote communities, migrants and less
educated women, may delay seeking antenatal care due to “carelessness”
(RIN_IDI_FLHW_27, ASHA), superstition, and not knowing that they were pregnant.
Wealthier women who received antenatal care in private facilities would also be missed by
the government health system or registered only after giving birth.

FLHWSs place high value on collecting and digitizing beneficiary data

FLHWs in Rajasthan and Madhya Pradesh articulated a clear focus on accurately collecting
and digitizing women’s bank account details and identification numbers, since this data
enabled women to receive financial support from government programs. While phone
numbers were considered important for ASHA-beneficiary communication, the value of
digitizing this information (rather than just ensuring it was collected in the ASHA’s paper
records) was not always clear. Some health workers in Madhya Pradesh could only
articulate a vague sense that entering mobile numbers in RCH was useful. Most FLHWs in
Madhya Pradesh reported that mobile numbers were used by the state or central
government to call beneficiaries and check whether they are receiving appropriate health
services, suggesting that FLHWs saw the digitization of women’s mobile numbers as a
means for the government to keep tabs on FLHW performance. In Rajasthan, FLHWs were
clear about the value of mobile numbers in PCTS, and explained that the numbers were not
only used for checking that women were receiving health services, but also for conveying
health information, advertising government programs, and notifying women about financial
transfers.

FLHWSs describe several strategies for trying to collect accurate data

In Rajasthan and Madhya Pradesh, ASHAs and ANMs explained that many women could not
accurately recall their mobile numbers at antenatal care visits. For cases when women did
not have mobile phones with them, ASHAs would visit their homes and ask other family
members to provide a mobile number or ASHAs and ANMs would ask women to bring a
mobile number written on a piece of paper to the next antenatal care checkup.

Like, they don't know, some of them.. they don't know the mobile number. So,
we tell them to ask the people in her house who can write, to note it down on a
piece of paper, and bring it to us. Tell them the sister [nurse] needs it, for your
information. So they do that. (MP_IDI_FLHW_01, ANM)
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ASHAs were confident that they received accurate numbers because they reported
frequently calling women using the number provided. In cases when women had mobile
phones with them, some ANMs or ASHAs reported giving themselves a missed call from
beneficiary mobile phones to identify the number; however, the use of missed calls was not
a universal practice, as observed during beneficiary — FLHW interactions.

FLHWs said that pregnant women sometimes asked FLHWs to record their husband’s mobile
number rather than their own, even when she had her own phone. Women in one FGD
(RIN_FGD_BENEF_10) explained that the husband’s mobile number was often provided so
that he would receive the SMS notification of a financial transfer into the beneficiary’s bank
account. While some FLHWs complied in taking the husband’s number, others tried to
convince woman to provide her own mobile number since her husband will frequently be
out of the house with the mobile.

FLHWs reported asking women to provide photocopies of bank account information and
government identification cards, in order to reduce errors that could be introduced by
women conveying this information on scraps of paper. When assessing last menstrual
period in order to estimate gestational age, two FLHWSs noted that many women struggled
to report exact dates. FLHWs estimated last menstrual period based on women’s recall of
the moon cycle, harvest, or festivals, which would introduce inaccuracy around pregnancy
stage.

Level 3. Creation of paper records

Beneficiary data copied by ASHAs and ANMs across multiple paper forms and

registers

In Madhya Pradesh and Rajasthan, when an ASHA identified a pregnancy in the village she
would write key information about the woman in her official ASHA diary. In cases where
ASHAs were considered sufficiently literate by the local ANM, the ASHA was also expected
to start a paper RCH form (in Madhya Pradesh) or ANC form (in Rajasthan) by filling in some
initial fields. In Madhya Pradesh we found that ASHAs in one block reported being paid Rs.
50 (S0.80) for each form they created, while in a nearby block ASHAs received no payment.
In both states, some ASHAs first wrote the pregnant woman’s details in an unofficial
notebook and then copied this information into the official ASHA diary and the RCH/ANC
form. While some ASHAs were clear and confident about their role filling in the RCH/ANC
form, others were unsure about which documents they completed.

When the woman comes the village health and nutrition day (an outreach event where
antenatal care is provided by ANMs), the ASHA will pass the partially-filled RCH/ANC form to
the ANM. The ANM will fill in additional details from the woman’s first antenatal care visit,
often with the ASHA’s help. ANMs explained that they were overwhelmed by
documentation requirements and thus had to take assistance from ASHAs, even when
ASHAs struggled with the literacy and numeracy requirements of this work.

We have to fill a big register, we make sehyogini [ASHA] fill it that is the reason
it gets wrong. Now they [ASHAs] don't understand. They themselves have filled
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the card. Now, there was so much crowd that time, that | was writing
something.. and if they say, the weight is 53 and she says its 61, so then there's
confusion like that. So sometimes they write it wrong. When there's a crowd
sometimes, we take help from them only, and it becomes wrong.
(MP_IDI_FLHW_07, ANM)

In addition to the RCH/ANC form, ANMs record data about pregnant women in the ANM
RCH register (a book) and create a Mother and Child Protection (MCP) card (Madhya
Pradesh) or Mamta card (Rajasthan). MCP/Mamta card is given to the pregnant woman to
keep. Similar to our observations of ASHAs, ANMs in Madhya Pradesh also sometimes wrote
down beneficiary information in unofficial notebooks and then copied this information into
their official RCH register and the RCH forms once they returned home; they explained that
the RCH register is heavy and they wanted to keep it neat and clean. In Rajasthan the official
register was smaller and more portable so ANMs tended to carry it with them.

Delays in antenatal care have implications for the creation of health records

There could be several weeks or even months between the ASHA becoming aware of a
pregnancy and the ANM meeting the woman for first antenatal care. No paper record could
be completed until the woman interacted with an ANM for antenatal care, thus introducing
delay in the production of official health records.

FLHWSs found data collection under RCH to be too time-intensive

ANMs in Madhya Pradesh said that they found data collection to be highly burdensome.
They felt that their work had shifted from healthcare provision to finding documents and
filling in forms. FLHWs described facing pressure to complete the digital records from senior
actors in the health system hierarchy as well as from beneficiaries who were worried about
delays in receiving their financial incentives. They described having to fill up to 70 data
fields in various paper forms and registers, and having to track down beneficiary banking
and identification details, without adequate time or support.

We have to do this also and that also. In this what happens is, like this “Prashuti
Sahayata Yojana” has come [i.e., yet another scheme has been introduced)]. So,
we keep on calling them the whole day that “Get this paper” “This is not
enough” “This paper is short.” Just now also madam [a supervisor] called. And
sir [another supervisor] also called saying that high risk pregnancy too needs to
be checked too. (MP_IDI_FLHW_06, ANM)

They've increased our work a lot, a lot. ... We need to visit each beneficiary 10
times... “Give the Aadhar card, the Samagrah ID.” The beneficiary isn't able to
submit, isn't able to give it to us, and above that they reach here and start
complaining, that, madam isn't filling our form so we aren't getting our money
when they themselves aren't giving us the documents all together. We used to
go to each house, of the beneficiary, give them the vaccinations, meet each
one. And the bai [women] that were there, they had very good behaviour, were
respectful, and would make us sit inside, that come, madam, sit inside. Would
treat us very well. And, these days | don't know what is happening, so the
beneficiaries also snap at us, for a little bit. If they say, madam we need the
money, and we tell them to submit the documents, and they'll get the money...
Oh oh, but you need this paper, and that paper, and we've given it to the
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Anganwadi, to you, and to the ASHA, what is this nonsense. (MP_IDI_FLHW_07,
ANM)

ANMs who worked with low-literacy ASHAs noted that they faced an additional struggle
because they could not rely on the ASHAs to complete any paper forms.

Level 4. Paper records brought to health centre

Delay between creation of paper records and records reaching the health center with

a computer

The ANM becomes aware of a pregnancy during the woman’s first antenatal care visit and
considers the woman’s pregnancy to have been registered at this time. However, the
pregnancy is not entered into the online portal until the ANM brings the RCH/ANC forms
and RCH registers to the health center for digitization. This occurs only once per month. In
addition, if an ANM is waiting for a beneficiary to provide documents required to complete
the RCH/ANC form, she will hold on the form even longer, until a future visit to the health
center.

There are some women in the village, even after their delivery, their Samagra
ID isn't able to be made..[...] [So] It's not fed [entered into RCH] here because
the Samagra ID is incomplete. (MP_IDI_FLHW_01, ANM)

Level 5. Data entry

DEOs spoke of high workloads and some technical challenges but noted recent

improvements and supportive peers

DEOs in both states said there was excess workload, which could lead to data entry backlog.
They explained that in addition to entering maternal and child health data they were also
responsible for entering data from the pharmacy, ASHA records, birth and death
registration, HMIS, and health facility forms. In some areas, one DEO was covering the
workload of two or three because of vacancies. ANMs suggested that DEOs may make data
entry errors, because they were rushing or careless.

In both states the DEOs mentioned that the infrastructure to support them was improving,
such as the provision of newer computers, faster internet, and upgraded servers. In
Rajasthan the DEOs had battery backup for power outages and a dedicated broadband
internet connection; even so, during observation, opening the PCTS portal took up to 10
minutes because of slow internet connection or server capacity. In Madhya Pradesh, many
DEOs did not have functioning battery backup, leaving them unable to work when the
electricity went off. Some relied on their own portable WIFI device or their mobile phone’s
hotspot, both of which were often slow.
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DEOs in Madhya Pradesh reported having received only one training on RCH, while DEOs in
Rajasthan received frequent trainings and felt reasonably well supported by the supervisory
structure as well as their peers. The one-time training in Madhya Pradesh occurred years
ago, and many months before RCH was introduced so recipients forgot much of it. It
consisted of a presentation without any hands-on learning. DEOs reported learning how to
use RCH on the job, through trial and error and from other DEOs, who provided ongoing
peer support.

Required fields and auto-fill invite errors

The digital portals had numerous required fields, validation checks, and autofill features,
including that 10 digits be entered in the mobile number field. In many cases these features
supported accurate and complete data entry. However, DEOs recalled instances where
these features forced them to introduce errors into the system. For instance, when DEOs
encountered forms that did not have a beneficiary mobile number, DEOs reported using the
ASHA’s number or their own number because the mobile number field is mandatory. In
Madhya Pradesh, DEOs reported that RCH initially required all mobile numbers to start with
the digit 9. When a new phone company began issuing mobile numbers beginning with 6 or
7, DEOs could not get the system to accept these numbers until the RCH portal was
updated.

In RCH, pregnancy records are linked to eligible couple record. The pre-existing eligible
couple registry auto-completes fields in the new pregnancy registry, including for the mobile
number. Thus the phone number provided by a family at time of marriage becomes the
default current phone number at the time of pregnancy.

DEO and ANM absences can lead to data entry delays and may compromise quality

When DEOs took time off, there were not always additional trained personnel to fill in.
Other health system actors (such as a PHC health supervisor or ASHA supervisor) would take
over data entry, even without training. In cases of longer-term absence, such as when there
was no DEO appointed to a PHC at all, a DEO at a neighbouring facility would be assigned to
cover both catchment areas. ANMs then had to bring their paper records to a more distant
health facility to have them digitized and DEOs had to cover double the caseload.

There are gaps in data collection at the frontlines when ANMs take time off, during
transition from an older ANM to a new recruit, or when the ANM position is vacant. During
these periods no health records are created or digitized but the district health system actors
demand that data continues to be entered. This leaves the DEO in a difficult situation
wherein no paper records are being passed on to them but they are expected to create
digital records.

Level 6. Ongoing use of paper and online records
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Mobile numbers are not corrected or updated in the online system

Beneficiaries explained that they updated their ASHA whenever they changed mobile
numbers and ASHAs were confident that they retained up to date mobile numbers for the
pregnant women in their villages. However, ASHAs, ANMs and DEOs reported that they do
not update or change mobile numbers in the online portals. Some DEOs were unsure if it is
even possible to do so. Checking and correcting bank account details and government
identification details was common, since this ensured financial transfers proceeded.
Ensuring correct and up-to-date mobile numbers was not a priority. Even among women
and FLHWs who identified benefits for women who shared their mobile number with the
government, the value of receiving government information and notifications was
overshadowed by the importance of receiving financial incentives.

Supervision focuses on completeness not accuracy

DEOs as well as block, district and state level actors focused on data entry completion and
timeliness but not on accuracy. DEOs were encouraged to complete their data entry
activities each month and clear backlog. However attention to data accuracy only arose
when mistakes came to light through irregular means, such as a financial transfer going into
the wrong bank account or a polio outbreak alert being triggered by a DEO incorrectly
entering eight polio cases rather than zero.

In Madhya Pradesh, some health facilities had multi-purpose supervisors and ASHA support
staff who checked the forms and registers provided by ANMs and ASHAs to the DEO and
who oversaw the DEOs work. These supervisors could flag potential inaccuracies for follow
up. However in other facilities these positions were vacant. The Medical Officer was
expected to sign off on the DEO’s work but was so busy with patient care that they often
gave an automatic approval or even provided their login and password to the DEO so that
the DEO could approve their own work.

In both Madhya Pradesh and Rajasthan, DEO work at the health centers was overseen by
block level supervisors. In both states these actors reported being overwhelmed by having
to oversee five to seven software programs and more than 50 reporting processes and could
only focus on issues of incomplete data.

At the frontlines, ANMs and ASHAs in Madhya Pradesh and RIN had no way of knowing
whether the mobile number entered in PCTS or RCH was correct and had never been asked
to cross check these digital records with beneficiary numbers.

Health system actors have an overall positive view of the value of digitization

Despite noting hiccups and increased documentation burden, ANMs and ASHAs were
generally positive about the move towards digital health records. They framed the use of
digital systems as a better way for them to showcase their hard work and to receive
recognition (and, for ASHAs, performance based remuneration), rather than a way to
benefit from the digital system’s ability to generate ANM workplans or other synthesized
data. Block, district and state level actors described benefiting enormously from the digital
system. The explained that it enabled them to see the progress of programs, monitor
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service provision by FLHWs, conduct yearly planning to address gaps, and prioritize
resources: “In one click the full report can be retrieved” (RIN_IDI_MO_04, doctor).

Discussion

This study explored how beneficiaries, frontline health workers, data entry operators and
higher level actors in the government health system experienced HIS digitization to
understand barriers to accurate, complete, and timely capture of mobile phone numbers
and other data (Table 4). We found that frontline workers and their supervisors prioritized
the accuracy of administrative data elements that enabled pregnant clients to receive
government financial entitlements (e.g., bank account information, identification numbers)
over mobile phone numbers. Providers reported that it often took months — and significant
effort that detracted from healthcare provision — to gather the documents and information
from pregnant clients required to create a digital record; frontline workers relied on their
existing paper systems to provide ongoing healthcare and keep track of up-to-date
beneficiary mobile numbers.
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Table 4. Summary of barriers to the creation of timely, accurate and complete mobile phone records
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TS/RCH data

Barriers to timely data
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Barriers to accurate and complete data

1.
Beneficiary

e Beneficiaries must open bank accounts

and attain government identification
before an electronic record can be
created.

e Duplicate mobile phone entries are created when one rrumlaer is provided by multiple pregnant
women, such as when multiple women in a joint famllyavlth-nrbne phone become pregnant, or when
multiple women provide a neighbour’s number or the KSHAC number.

¢ Non-beneficiary numbers are entered when women w@ﬁé{@ personal mobile phones provide their
husband’s number, a joint family phone number, a nelg%tﬁ)@' s number, or the ASHA’s number.

2.
Beneficiary-
FLHW

e While ASHAs learn of most pregnancies

within the first trimester, pregnancies
among migrants, women living in
remote communities, very poor women
who did not see the value in seeking
early antenatal care, and wealthy
women who received antenatal care in
the private sector were all detected late
—sometimes even after the baby was
born.

e FLHWs value collecting correct mobile numbers so thatggkglrms can keep in touch with beneficiaries.
The value of accurately digitizing these numbers is not 51‘&85 clear to FLHWs in Madhya Pradesh.
In both Rajasthan and Madhya Pradesh accurate mobllgq%éne number digitization does not have
immediate or direct influence on health care or fmanu%@a@sfers

e While ASHAs and ANMs have a number of strategies tosse‘elg_correct mobile numbers, beneficiaries
may incorrectly recall their mobile numbers; checking t@e be:nefluary s number through a missed
call is common but not universal and is not an official reqwrgment

e Accurate gestational age estimation (which is linked to Ebe ﬁovmon of stage-based information in
Kilkari) is a challenge since women cannot always reporﬁthe@xact date of their last menstrual
period. = s

3. FLHW
creates
paper

records

There can be a delay of weeks or even
months between an ASHA learning of a
new pregnancy and the woman
receiving her first antenatal care from
the ANM at village health and nutrition
days.

It is only after the woman meets the
ANM that her (paper) antenatal care /
RCH form can be filled in with details of
the first antenatal care visit.

e Copying errors can occur when ASHAs and ANMs write@on&n s information in multiple places for
different programs, often with slightly different data fleg’ds Beneficiaries may also provide their
mobile phone numbers on scraps of paper. U

e ASHAs are often expected to complete many fields in t@ RG—H/ANC form before the ANM fills in
additional details and passes it to the DEO; ASHAs with E)wer literacy struggled with this
responsibility. m S

e FLWHSs in Madhya Pradesh found data collection for RCE’toie highly burdensome and described
high pressure from above to fill forms and registries wrr%ou‘%adequate time or support.

e Some ASHAs were confused about the names and purpﬁses,\of various paper forms and some hand
made their own additional registries that they use in thé fiefd.

4. FLHW
brings
paper
records to
health
centre

Many ANMs bring paper antenatal care
/ RCH forms and registers to the health
center for data entry only once a
month.

e A woman'’s paper form cannot be
passed to the health center until she

¢ Respondents did not note any risks to data accuracy or comgleteness while transporting paper
forms and registers from the field to the data digitization fafllity.

V.11-Za9 wawied
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Barriers to timely data

Barriers to accurate and complete data

has provided all required fields (such as
a bank account number), which may
introduce further delays.

n Joj Buigniaur ‘1ybuAdoo Aq |
5 UO £6TTS0{T202Z-uadolwa/9g

5. Data e Server errors, internet and electricity e When entering a pregnancy into the online portal, RCH ?ﬁutqgfllls the mobile number provided at
entry into issues may delay DEO in creating the time of “eligible couple” registration; this number rgay Be outdated.
online electronic records. ¢ DEOs in Madhya Pradesh found their training on RCH t@fbg Ehsufflaent peer support enabled
portal o If DEOs are overburdened with data DEOs to navigate challenges. DEOs in Rajasthan were c@ﬂdgnt in PCTS and received frequent

entry activities, they can fall behind. training. °GRN

e When DEOs are on leave or when DEO positions are va%a@besult in other health facility
employees, who have not been trained, perform data e@tiﬁyé

6. Ongoing None identified o Although the ASHA is generally notified if a pregnant wen@n s contact number changes over the
use of course of her pregnancy or postpartum, this new numbgr%@l not be updated in the PCTS/RHC
paper and portals. 3
online e Supervisor positions remain vacant in some health faulgles%nd higher level supervisors (block and
records district level) oversee numerous databases and reportlﬂg sygtems.

e Supervisors tend to focus on completeness and timelingss f&ther than accuracy.
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Scholars have critiqued India’s health system digitization as disproportionately focused on
the collection of data rather than its use.?%2! However the health system actors that we
interviewed conveyed a clear understanding of ways in which the digital HIS supports work
planning and monitoring. Nonetheless, the overarching logic behind digitization articulated
by frontline workers remained as a mechanism to feed information up the health system
hierarchy rather than to improve their work planning or to access information about their
clients.

While pregnant women were willing to share their or their family’s mobile numbers with
ASHAs and ANMs, many were unaware that their mobile numbers were passed onward and
entered into computers. Although women trusted the health workers and associated the
provision of requested data with receiving benefits from the government, strengthening
consent processes can protect beneficiaries and safeguard relationships at the frontlines.
These processes can inform beneficiaries and frontline providers about the benefits of
ensuring accurate mobile numbers are registered in the digital system (including that
beneficiaries can be subscribed to mHealth programs such as Kilkari), potentially increasing
both parties’ motivation to keep the registry up-to-date.

As identified earlier by other researchers,?? we found poor standardization across multiple
data systems (paper based and digital) and identified opportunities for streamlining records
and entry options to become more intuitive and user friendly. Echoing findings from other
settings,?3 supervision focused on completeness rather than accuracy, highlighted by the
fact that there were no mechanisms to check whether mobile numbers were correct.
Workers at the frontlines require clear guidelines on how to handle common challenges in
accessing data, particularly mobile phone numbers, including how to handle data changes
(such as new phone numbers) and unavailable data (such as no phone number). Health
workers require training on the value of maintaining an up-to-date mobile number in their
data registries, so that they are motivated to ensure these numbers are correct.
Furthermore, in light of research findings that “SIM churn” (changing SIM cards, and as a
result getting a new mobile number) is as high as 44% per year among rural families,*°
frontline workers need to regularly confirm beneficiary mobile numbers and have access to
user-friendly mechanisms to update numbers whenever they change.

Required fields, auto-fill features and validation checks can force DEOs to adjust the data
provided to them according to their judgement in order to proceed with data entry. Another
study on PCTS in Rajasthan found that the portal would not accept delivery dates that
appeared to occur after more than 9 months gestation, a situation created by incorrect
gestational age estimation based on faulty last menstrual period estimates.?* Finally, the
consolidation and standardization of multiple records may reduce errors introduced by
manual copying from form to form and reduce the work burden on frontline actors.

Three core determinants of accurate, complete and timely administrative data emerged
from our research and are likely applicable to health registries for pregnant and postpartum
women in other lower resource settings. First, beneficiaries who trust their health workers
and the government more broadly are willing to provide accurate data.?>?® Second, data
entry systems that are easy to use, appropriate to the local context, and useful to the
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frontline worker facilitate data accuracy and timeliness.®?” And third, supportive supervision
and adequate resources are vital to building frontline health worker skills and knowledge
across clinical and administrative functions.?8-30

This study has some limitations, which point towards areas for future research. The
information presented here was either gathered through interviews and focus groups and
thus self-reported, or was gathered through observation, wherein data entry operators
were aware that their work was being observed. Thus respondents may have minimized or
hidden unauthorized behavior, such as shortcuts to speed up data entry or unsanctioned
task-shifting. Future quantitative research could more objectively measure data delays (e.g.,
time elapsed from first antenatal interaction with an actor from the government health
system to the creation of a digital record) and data accuracy (e.g., systematically validating
key data fields, including mobile phone numbers, for a sample of records). For this study, we
spoke to pregnant and post-partum women with mobile phones who recently interacted
with health system actors: this sample enabled us to understand reasons for delays and
inaccuracies among beneficiaries whose data should have been easy to digitize. Future
research among women without mobile phones and women who interacted with the
government health system many months after childbirth would triangulate understanding
about the data sharing practices of these additional populations. Furthermore, research
with additional beneficiaries could provide richer insight into equity dimensions related to
different caste, religion, socioeconomic status or educational levels. Such insights would
best be gleaned through targeted in-depth interviews with specific marginalized populations
and FGDs that separated women by caste, religion, socioeconomic status or educational
levels.

Conclusion

Frontline health workers are broadly supportive of the move towards digitization despite
implementation challenge. Beneficiary willingness to share their information with health
workers —including their mobile phone numbers — highlights their trust in health workers
and the value they place on government financial incentives. This positive engagement
bodes well for derivative uses of HIS, such as for mHealth programs and surveys. However
the underlying causes of inaccuracies and severe delays must be addressed before the true
benefit of these uses will be realised. In addition to data system and supervisory supports,
frontline workers and beneficiaries themselves must understand and experience the
benefits of accurate, complete and timely digital health information systems.
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Annex 1. Acronyms and key terms used

ASHA

AWW or
Anganwadi

ANM

DEO

FGD
FLHW
HIS

ICT

IDI

MCP card

MCTS

mHealth

MO
PCTS

RCH portal

Accredited Social Health Activist (ASHA Sahyogini in Rajasthan), a
female community health worker

Anganwadi Worker, a female community nutrition and preschool
functionary

Auxiliary nurse midwife, a female frontline health worker who
provides outreach and some clinical maternal and child health care

Data entry operator

Focus group discussion

Frontline health workers

Health information systems

Information communication technologies
In-depth interview

Mother Child Protection card, a health tracking and information card
filled out by the frontline worker and kept by the pregnant woman

Maternal and Child Health Tracking System / Reproductive and Child
Health system. MCTS is an initiative of Ministry of Health & Family
Welfare to leverage information technology for ensuring delivery of
full spectrum of healthcare and immunization services to pregnant
women and children up to 5 years of age. It facilitates and monitors
service delivery and also establishes a two way communication
between the service providers and beneficiaries (Ref: Digital India,
MoHFW, http://nrhm-mcts.nic.in/Home.aspx [accessed 3 Dec 2021])

Mobile health, use of mobile and wireless technologies to support
the achievement of health objectives

Medical Officer (a doctor)

Pregnancy, Child Tracking, and Health Services Management System
(Rajasthan’s version of MCTS, which also syncs with MCTS)

Reproductive and Child Health portal. RCH (an upgraded version of
MCTS) has been designed for early identification and tracking of the
individual beneficiary throughout the reproductive lifecycle. While
MCTS tracks every pregnancy, RCH portal tracks a woman
throughout her reproductive life cycle, thus making available
information on obstetric history. (Ref: RCH Portal & Allied Initiatives
of MoHFW, 2018, https://icds-
wcd.nic.in/nnm/Events/TechThon/ExistingTechnologyPlatform for
HealthSchemes MoHFW-28-06-2018.pdf [accessed 3 Dec 2021])
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3 opportunities in maintaining accurate, complete, and timely digital health Sample IDI guide and FGD 9
4 records in India’s government health system guide S
5 =
6 =
7 c
8 INTERVIEW GUIDE WITH FRONTLINE PROVIDERS =
9 reeapR frcfarent 3
10 ¥ o
11 % 2
12 Respondent criteria: S 2
12 R3TTehT ATEChR T 2, ITeh HMCS: =
15 e Frontline provider (ANM, ASHA, AWW, nurse, medical officer) E §
16 ST UGTAT (YTATH, 3TN, USecTSed], T, Hishdl 3T ThaR) g 3
1; e Collects MCTS/RCH data from pregnant or newly delivered women ‘% g
19 Tt 3R T TRgfT Afgeratt I TR/ 3R ST ST Y 5 B
20 e Has been in the position for over five years s &
21 : s B
5 ST UGTCT I HH 3 & UTd AT DT 34 &l 2 &
23 c o
24 Preamble g 3
e T 3 s
27 Thank you for agreeing to this interview. We're interested in understanding more %ﬁi
28 about the maternal child health tracking system / reproductive child health 523
29 tracking system, particularly the completeness of mobile phone registration. §§;
30 Please feel free to speak openly about how you feel, in terms of both good things g%‘;g 2
g; and areas for improvement. There are no right or wrong answers. ggg
233
33 . N : =
34 9 I1adid o oIy 319 IR gU/gdT, S99 folg 3Mueh! UaTg. Hevdd a1ses ged ofdhtl 2 %
22 Ren/ Ruirsfaca arses ged i Rier &l g9 SI1eT | SATQT 9He & 398 &, [Iavax 53
37 HIaTget B USTIehRUT T GUidT (FFUelic-¥) & IR H. 39 HGY H 3fTUh! I T 8, 3H Gal > Z
;g TRYp 3 @ P foTU 31T T 8. 9 Q1 k@ bl STeINAT el STTI IHHIg &1/ &, d 2 g
40 TIol ST 3Fe8 8 SR I e Y STgl GUR I ISTseT 3. BIs W STR 8l 31 Ted el il g. 3 ;‘g
41 g 3
fé 1. Introduction g 32
44 R 5 §
45 Before we discuss the main topics, | would like to learn a_bit about you. 8 9
o T faw UR 31 A Uget, H 317US IR H H& ST d1a<d /<8 &, S =
48 e Could you tell me about yourself — where you’re from and how you have g .f
49 come to this position? _ 2 §
50 T 31T 39 IR H J31 PO IT Ahcl/Aehel! 52 99, 31T Hgl I § IR 39 UG ab o
51 " . o
- gga Bl AT bl AT g1? 5
53 gi
54 2. Late ANC registration 3
gg TRIGYd ST o foTq o= A GSiIensor =
7
58 -
59 >

60 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

oNOYTULT D WN =

At the frontlines of digitization: a qualitative study on the challenges and

BMJ Open Page 30 of 41

Supplementary file 1:

opportunities in maintaining accurate, complete, and timely digital health Sample IDI guide and FGD
records in India’s government health system guide

One issue we're interested in is late ANC registration.

ol QUARAT TGO (FRIaQd ST o fofQ R & GTien™ur) Ueh U 9T €, o IR o
g T Y S5 3.

When do women here typically register their pregnancies?

TgT & Al 37U THIRT Bl AR TR B USTIhd BRaT! 87?

Could you tell me about women’s ANC options in terms of private or public
care?

T 31T AIZATST b URIT o fJepedl, ST St a1 AR, & aR H J3 qal
RERTACI e

Which government health care providers might women interact with for
their pregnancy registration?

J DF-H ARBRT TR AT ATV &1 Hehel! &, STal HigedTq TG THYRUT D Tof et
What are some reasons for late ANC presentation?

3 T USice & folt Bi-8 BRuT RaR 87

Asking women from their mobile phone numbers

AT A I AETSA BT TR YT

During ANC or the registration of a newborn, you often collect the woman’s
mobile phone number.

QU T TaeTTel 73] o USTIehRuT & GRTH, SHTARI Afgel &1 Aargel thiF 7o old g.

Could you tell me about how this data is collected?

3 3ffers B ST o ST 8, T 339 9% | 3119 31 §lT Hahdl o2

What questions do you ask women? How many times do you ask them?
319 o TRE o HaTe AfgeTrl A Y8 &2 fobot IR yBell 82

What are some challenges you have faced in registering a mobile number
for each pregnant woman?

R T AIZAT BT AETSE i FeR Usiichd B H TTIDT PI-=T AT T ATHAT
BT USdT &

[If the respondent says that many women do not have mobiles, probe for other
reasons]

SR 3170 WTEMTeehR R X2 & SR o Del/aad! ¢ fob g AR Al o URT HISTget i el

Among women who do have access to a mobile phone, what are some
reasons they may not register it?
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FA AfgetTd Rrees UTT Aiemsat WiF 2, fhR Hft oTIg 9 3o AieTSel i HeR @l ustighe
8! PRATCT g, $TD FIT BRI gl Ahd 87

What about women not knowing their mobile number? How do health
workers manage this?

PE AfgArRd WAt At § RFTeh IRT AleTget B FeR A g elfdh I¢ AR ATG Tal &,
Ut R & FareehHl S el BT ahvcl/ahlT 872

What about women not wanting to give their mobile numbers? What could
be some reasons for this? How do health workers manage it?

I gfEeTd S 31T AieT8el BiF FaR <1 gl I1gdt &, $Ah FIT PNRUT g1 Jbd 72
O} AT B Tl 39 By HAST PR/ 872

Which women might be resistant or unable to register their mobile
number?

q P AT & R of HiaTge FaR Y dofige et et et § a1 dsfied
FRAT 9T H 3TeH 572

Gender considerations

for amenRa |

In a family, men and women often have different access to and use of mobile
phones.

Ueh URAR H Bt 3R g & AleTgel & 3R IH TR B &b A H He-HIT 7R &
SicRINS

Could you tell me about any differences you have noticed between
pregnant women versus the men in their families in terms of access to
mobile phones?

AIETSE I ST PR &b Al H URAR & HidR THa Afgel 3R 308 & drg fandt
TRE &P IR BT A9 fhaT 82

How about in terms of knowledge of and comfort with using mobile phones
— how is this different between pregnant women versus men in their
families?

URER & HIaR THa AT 3R GO & 1 AlaTgel B SIS B i Fgordl 3R
STHBHRT STHT-3THT H¥ 872

Which families or communities might have more differences between male

and female access to phones? Which families might have less of a
difference? Why?
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AETSE I ST PR &b AT H S1-Joy & 19 Fad Saral 3R o aRari 3iR
TR H g7 o uRaRI/AIGRIl H I8 37cR &H g? A1 312

e When seeking mobile phone numbers in order to register women in
MCTS/RCH, in what ways do you involve male family members? [E.g. the

ANM might send the woman to ask her husband for the mobile number in
order to use it]

TR O/ JTRRATE H AR b USihRUT b SR AIETge] BiF H6R ST & foTg
IR HHART YRR b TN AGHT ol v TRE AT (1ed) I 82 [O,

QUUH Tt AZAT T 3O Uil & UT 95T I Yo o folq |t |ebel! & 1oh AIeTSel i
TR T &, TIpT SecHTeT T ST <o)

5. Data flow

Could you walk me through the process from when a woman gives her mobile
number until it is registered in the electronic record system?

Ta TIeh T R HfhaAT TR AT 31T H& N2T STeT ehal/Fehcl! 872

Probe on each step:

IR TRUT D AT I

e E.g. So first you write the number down.
I, A Ugel 919 QUACH fofaT STl &.

o Where is it written? Is it written in more than one place?
TE gl foIRgT ST 872
o How do you feel about this process?
<9 TfohaT & IR | 319 a7 |Araq/~ArEd 82
o What are some things that may go wrong at this stage?
J DH-T IS € ST TG S AR0T § el @l Heel! 82
o How could this process be improved?

ST UfehaT H§ JUR A AT ST HbelT 87?

e Then what do you do with the record?
T TEACH Repie o AT a7 Hvell 87
o How do you feel about this process?
9 UfhdT & IR | 39 1 Arecl/Arad! 82
o What are some things that may go wrong at this stage?
R P-3 dSi € ST 37 TR0 H oA &1 At 87

o How could this process be improved?
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ST UTehdT H FUR A AT ST HbclT 87?

6.

Then how is the record is entered into the electronic system?
Repré 1 gt Rived H thig 31 fovar Sirar 82
o What is the procedure?
DT UhaT T 82
o Whois involved?
S UfehaT § DI AN MTiret gIai/gw 82
o How do you feel about this process?
9 TfhaT & IR | MY 7 Argdl/Aradt 8?2
o What are some things that may go wrong at this stage?
I DH-A! ol 8 ST 9 TR H AT @1 Fhelt 57
o How could this process be improved?

ST UfehaT § FUR B AT ST HbclT 87?

How MCTS/RCH has changed the work environment
TRATCIG/3TR™ATTE = B & HIglel D fohsT avg/d aRkafcld fovam g

MCTS/RCH are new systems and there are often challenges associated with
introducing new systems.

TR/ Tt womeft 2 iR Tt yonferat & e e & o gHifR oft gt @t £,

Can you tell me about how MCTS/RCH has changed pregnancy and birth
documentation and registration?

AT Y G I A ¢ 1o THRAICIGH/STRANTT = THUR 3R S H i
SRATISITARYT 3iR GSTenvuT o o aRafcrd o f&am g2

How has MCTS/RCH changed your work?
TRATCIT/3TRAITE = 37T & BB DY hed aivafcla fopar g2

How has MCTS/RCH changed the work done my others in the health
system?

TR AU & 3G BRI =T S8 AR AN & BIHBIST Pl THICIIR/RAT
1 o givafela faam g?

How were things before?

TP gel o bt off?

How do you feel about these new systems?

T T IIAT-HUTAT b IR H 3N FAT Aracl/Aradd! 872

Training and supervision for data quality

TfeTeruT 3iR 3fiehs i IOTE Dl E-G

What kind of training or information have you received about MCTS/RCH?
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AICI/aTRAgE Saeft o RE bt T iR wfereror s urit?

How do you feel about the training and information given to you and
others? What could make it better?

TRAICIG /3R Saet fohs TRg bt g iR wiferarr 3 o = urfi? §97 &iR
JER D ST ST AT 87

What are some ways that the accuracy and completeness of data in
MCTS/RCH, including mobile phone numbers, can be assured?

4 BN | T & R HaTget o iR TR /3Reliva 3 e B e 3R guf
wY ¥ AT ST e &.
o How do you feel about the quality assurance processes?
TUTEIT ST aTett FehaTail & a1 H 37T & &1 1 82
o Inan ideal world, what would happen to ensure accurate and
complete data is registered in MCTS/RCH?

Teh 3MTGef ATaTaRr H, URICITR/ITRHAITE H Heid iR quf ST Usiighd vl &
foTq FT-araT T BT ?

Use of mobile phone number

So now I'd like to ask you about the benefit of MCTS/RCH. _
319 H AT THRAICIGR/TRHATTT b BRI b R H YBHAT drgahi/arad &.

What are some reasons why the government wants to register women’s
phone numbers? .

J DIF-H DRI § [ ARBR AfGATA & I aR DI Goflghd DT dTge! 872

What are some benefits for you if the woman’s phone number is
registered?

g AfgeTr ™l & W ToR USTigd I & ol 39H 3D ol hRIGHS F3T 872
What are some benefits for the woman?

ol 1Y aTelt HfeE b Ty B BT 2

Corrections and updates to registered mobile numbers
GoTigha HITSe aRi Pl AT PR I AUST BRA1/HRAT]

Women may change their numbers, may acquire a phone, or may find out that
their mobile number has been entered incorrectly in the system.

ATV RIS 79T HaR S ot 81, 2RI Ueh AIdTge] ol 81 AT S UdT IaiT &l fob Riveey § S
IR IHD A b F1Y & &, I8 Tel T8 8.
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What is the procedure for updating or correcting records? Probe on each
step and what the challenges might be.

RepiS DI UST TR T AG! PR Dl UfehaT a7 g2 & TROT i 779 o b 3R a/m
TREMTT g et &.

How do you feel about this process?

MY 3 UfehaT & IR § 7 Arad 872

What are some reasons women may not correct or update the record?
I P PROT € TG D Tetd Ay Repre Pl Fa! AT AUSE gl Dl 87
What could make the process easier for women?

I PIF-1 IURI § S Aigerral & folg 9 Ufeha b A &1 Al 872

Why do you think the process isn'’t like this now?

39 U1 T AFad @ feb QR aTelT ARIehT 319 Gt 11T 872

10.Closing

Eeeis)

Thank you for your time and for telling me so much about MCTS/RCH.

ST 31 0T Igied T fam 3R THRAIiea/amRefive & am & ga! 9T &S, 39 forg
3ITIh TR 2.

Would you like to add anything else about the accuracy and completeness
of mobile phone registration in MCTS/RCH?

THRAICICY / STRHAITE H HINTSE HIF S USRI AcTehd 3R qUidT & FaH H P
31R SireT AT ATE?
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FOCUS GROUP DISCUSSION (BENEFICIARIES) GUIDE

g hivgd aradid - FEfer

Participants:
HGR:
¢ Have a mobile phone number
SEERIGEIEIESR G EN]
e Are pregnant or recently delivered
Sir gt gf a1 g erfi-ert 7= g3 ©
e Recently interacted with an ANM, government nurse or doctor

Rraie arft-anft TouH, WRBRY 7 IT Sidex I Judh fham &

Thank you for coming to this discussion. We’re interested in understanding more
about how pregnant women interact with government health care workers. This
means mostly ANM and ASHA but also maybe the doctor, nurse and anganwadi
worker. Please feel free to speak openly about how you feel

MY 39 I ta & fofq AR, 3 Ty 31TU! 98d-98d U=IaTe. &9 3 d1d Pl 3TTe TRid |
YT ATEd & b Mfarch Al TReRT Favey-Jar Al § oy avg Judh ol 2.
FARRI-[GT BT A TET Tlerd, SATGIAR, TIHTH iR 31197 BT A g, A IRIg 9 siaes,
T 3R SFATST SHT HT 81 |ehcll 8. 31T U a1l G PR DB b foTq JATSG & 1b STIDT
ST T .

11.Introduction

IR

T At ST U SF a7 Hepdl! & 3R Ig Y fp 3Muepl @ H 1y gl

12.Late ANC presentation
AN TRC N e

e Around here, when do women generally first meet with ANM didi or ASHA
didi about their pregnancy?
3T A B & RIAfTel § 8T STRI-UTH i AT Ugel! IR ATURUGAT T qial 3R
CINIEE R G AR e
e How do they decide when to meet with ASHA didi? With ANM didi?
QUG GGt 3TR 31er SIaT | et 8, 39 Mg 1 el I ¥ aalt 572

Some women may come at the very beginning of their pregnancy, right when
they think they are pregnant. Maybe you did this or someone you know.
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g TS 3R IS AU THYRT & O3 H &, ST 8 9 At & b d THaeH §, TTITH qiat 3R z
6 3719 Srel A et Fell STl 8. AImg 3o 0T fepat 2 2 febwit ept STeictt &, Toraey QT febat & 2
; e What are some reasons that women might come early? Which women S
9 might meet ANM didi early? >
10 R PIF-1 BRI 8 [T FeTd AgelT Sieg 8l QUUH glal A e 31 Aepell 52 d Di-AT v o
> A & St oo it & Seg & fret wad €2 5 5
13 g B
14 Some women may come later, after they have been pregnant for a while. g §
12 TS ARRAY TG I1G H YUUH Sial 3 et 31Tt &, S8 THURUT {5 S7¢ P65 F9 St ST 3 2
< T
17 % = g
18 e What are some reasons that women might come late? Which women ? §
;9 might meet ANM didi late? § N
2(1) R PH-A BRI E 5% et ARRAN 915 H oA St | e 31 Aahelt 82 I -t S %
22 Afes & S quen i A a1 3 et wadt €7 g8
23 c o
;g Some women might not meet ANM didi at all. 2 ¢
26 P AR TE St | T & Tl et €. Smg
27 e What are some reasons that women might not ever meet ANM did? Which %%é
;g women might not meet ANM didi at all? ° gg
30 R P BT § RTTh Tt IR Toen et & e vaeH & &l o Jacht 82 I BiA- 239
R . - Q@D
3 it fRed & oft oo S < e wepe € T o Wl €7 245
32 Sog9
2o
33 =
34 In some places they say it’s better not to tell people about a pregnancy, to avoid g %
35 bad influences coming. 2 g
36 P STTRI IR TN D & ob THa I+ T JTT AN el el T 1<\ &, VAT b X THTal Sz
i 3 T ST e &, =
39 e Can you tell me about what people say around here? How do people keep 23 %
40 safe during pregnancy? 2 i
ph T 319 G FAT Thel & b T&T STRA-URT b oINT T gt &2 T THITRT SR GG DT 2 g
43 RIS gt 8?2 5 5
44 2 3
s g 3
j? 13.Written records g 5
48 e geaes g r
49 & 3
g? When you visit with ASHA or ANM didi, or even when you visit with the nurse or o
52 doctor at the health centre, they ask some questions and write down some g
53 things. ST9 31T 312N SIS IT YUHTH St 3 o™ STt €, T8 b & 519 Faned-dig & =4 H
g‘s‘ T Sider A e STl 8, 79 I P8 FaTe B & 3R IR G gV PO folkad & &. 3
56 e Can you recall about what things they ask you? FE)I;
57 E
58 -
59 >
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AT MY TG PR YT Dl & b Ira il FIT-TAT TET17?

If they can’t recall, probe or jog memory: Sometimes women might be asked
about their last menstrual period or their age. [Show the state’s ANC registration
card, e.g. the Rajasthan Mamta Card] _
IfE I TG TaT PR Tl &, Td SIh [GHIT DT UTE o+ AT FSHAT IR IR STt h PIfeT an:
HHI-HHt AATSN A IThT I AT 3T ATGART e NS ST HaTel I ST . [T BT QUARAT

TofIep_uT P18 fERaRy. SR SR JHT BT

e How do women feel when ANM didi/doctor sir asks questions?

TUATH SIG/TdeR T8 Ygd &, 9 Afgeld bal gl PRl 87

Sometimes questions can be asked in a nice way and other times they are asked
in a way that makes women feel bad, rushed, or unsure.

HHI-HH HaTeT T DT T AREDT T8 3BT BIT @ifchT pHT TAT Hi 21T ¢ fob |aTet 4B
T IeT RIDBT AfGeATAT UG gl AT, AT AT SHICT @ b HaTeT I8 H Steqarsit i ST 3@,
T HaTel T 781 8 UTdl 2.

e Can you pretend to be a nurse, ANM or doctor and show me how they ask
questions nicely?
T 31T TS FHT P foTT TUAUH GGl AT Sfaex g9ah= g 91 SAhcll @ (b Halel I Pl 3FesT

TRIPT T BT 872

e Can you pretend to be a nurse, ANM or doctor and show me how they can
ask questions in a bad or not nice way?

T 31T TS FHT o foTT TUIUH GIal AT SIaex I g a1 Fhcll @ 1cb HaTel TG bl aRIehT
T 8 AT IE & 3BT e &

e Which questions are nice and easy to answer? What are some reasons
for this?

J PIF-J FITA & ST 3TV B AR RTTdhT STR AT 3 22 §HP R FIT 87

e Which questions might some women find difficult to answer or not nice?

R PH-H AT § STIb IR & H B AfGeATAT Dl Ged a1 Aehel! g AT IR AT TS gl
a7

e What are some reasons for this?

D FAT BRI 872

e Which women might struggle a lot to answer questions?
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@
g J DHH-! Afger g FaTel & TR o H 98 Foy BT TS AehelT o2 z
6 @
7 14.Mobile phone number ?,
g HeTSe hIF TR o
(1]
10 v o
A One thing that women might be asked is for their mobile phone number. % i
12 Ueh 91 I8 T 3 1o AfZATaT A I ATSa Wi TR & IR IET I Hehell g, 2 B
12 e How might women feel when they are asked by ANM didi for their mobile E 3
15 numbers? s 3
16 TUIUH GIaT GRT T4 S HIaTgel hiF eR Y8 S & a9 Afgetral I T el 872 g 3
1; e What are some reasons why ANM didi might ask for a mobile number? ‘% g
19 d P11 DR &, ORI el UGG Sl AIETSe BIF FaR I8 Aebcll 572 5 B
20 e If she did not have a mobile number, how might she feel? What might she c
21 do? ER
;g IS I U AETSE i eR el ¢ a9 Iva bl Hegd aidT a2 VT T H 9 1 v Hepelt S 3
21 & 5 ¢
»w @
25 = g
;? Some women might feel happy to give their mobile number, but others might not %gﬁ
28 want to give it. =28
29 P ARRATY TTATH ST DT AR DI FeR ot H et AgqH PR Fhcl! @, ol P& Gt ot g
i 21 el & S HieTgel B FoR ST gl ATae &l TE
32 e What might be some reasons why a woman would not want to give her %gg‘,
33 mobile number? 5%q
2‘5‘ &R P HRT B T & 3 T TR Herget WIF o T T Areett, 2 3
5 3
36 e S
37 Sometimes a woman wants to give her mobile number but she does not recall z 3
38 what it is. 8
3 PHft-aHt IS AR 1T HaTSel B R TOACH SIS &I ST ATedl & olfeh ag 39 AR & s 2
. e o
41 U 8] el 2 fob SR T B, > 2
42 e Could this happen? Tell me about how she would feel. Tell me about what o 3
ji might happen next. ?T é
45 T U G311 82 MG &I, AT I8 Ig TR haAT g i, $AD IR H gV, 39D IR H o = o
46 I b 3P TS AT BT FohelT 8. S =
47 o &
48 g r
49 & S
50 15.Corrections and updates to registered mobile numbers TR
51 GoTighe HIeTSel aRi Pl AT PR I NUST BRA1/PRAT] 95’
52 2
gi Sometimes a person will get a new SIM so the mobile number will change. 95:*
55 Sometimes they realize the mobile number recorded with the government is not 3
56 correct. Either way, this means that the government has got the wrong number. o
57 N
58 =
59
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oNOYTULT D WN =

RGN SIS H Gof SHDT HETSel o) Tal a1 &. 37T aNidp I g dl gAdT Adeid I8 g b
TRBR P S TaR IUTsY g, I8 Tl g.

e How might a woman feel if this happened? E.g. if she realized the
government recorded a different number - an old number or a wrong
number?

IS TAT AT &, T Uep AigeAT o foTaT I SFIHT T 21T 22 ST, IS I 39T 9 81 T
IRPBR &b TgI Gof IADT AGTSA FeR YRIT AT T 52
e What could she do? Who might she speak to? What might happen if she
tried to change it? Where would she go?
Ut FRURT & 98 9T R et 82 98 DI 81 Tahdll & o1 a8 S =8 H JTd R Hahel!
82 1 81 Ahdll g, ARG A HIETSel e ST PRAT Dl BN h1? I Bgl SIRAT?
e Some women might not try to change or add their number, if they realized

it was wrong. Why might this be?
TS 3R 7Y AISA TSR Pl G AT ST D! DI ol PR Ahell 5, G S Il

o I T o1, VT At g3

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml 12

'saIfojouyoal Jejiwis pue ‘Buiuresy | ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

* jooyoasaboysnwselq
Vv11-Zz39 wswuedsq 1e 20z ‘T AelN uo /wodfwg uadolway/:dily woly papeojumoq 2z0zZ Aleniged 6 U0 E6TTS0-TZ0Z-uadolwag/9eTT 0T Se paysiignd 1suyy :uado NG


http://bmjopen.bmj.com/

Page 41 of 41

oNOYTULT D WN =

BMJ Open

COREQ, (COnsolidated criteria for REporting Qualitative research) Checklist

A checklist of items that should be included in reports of qualitative research. You must report the page number in your manuscript

where you consider each of the items listed in this checklist. If you have not included this information, either revise your manuscript

accordingly before submitting or note N/A.

Topic Item No. Guide Questions/Description Reported on
Page No.

Domain 1: Research team .
and reflexivity g
Personal characteristics ¢
Interviewer/facilitator 1 Which author/s conducted the interview or focus group? 5
Credentials 2 What were the researcher’s credentials? E.g. PhD, MD 5 f
Occupation 3 What was their occupation at the time of the study? c 'E
Gender 4 Was the researcher male or female? 5 g
Experience and training 5 What experience or training did the researcher have? 5 E-
Relationship with g
participants S
Relationship established Was a relationship established prior to study commencement? 6 bl
Participant knowledge of What did the participants know about the researcher? e.g. personal 6 .
the interviewer goals, reasons for doing the research —§'
Interviewer characteristics 8 What characteristics were reported about the inter viewer/facilitator? 6 d

e.g. Bias, assumptions, reasons and interests in the research topic %’-g
Domain 2: Study design .-'g
Theoretical framework a %
Methodological orientation 9 What methodological orientation was stated to underpin the study? e.g. 1S
and Theory grounded theory, discourse analysis, ethnography, phenomenology, 6 g §

content analysis :é- S
Participant selection 3
Sampling 10 How were participants selected? e.g. purposive, convenience, 45 E

consecutive, snowball R
Method of approach 11 How were participants approached? e.g. face-to-face, telephone, mail, 6 =

email ;:L'
Sample size 12 How many participants were in the study? 6 3
Non-participation 13 How many people refused to participate or dropped out? Reasons? §) &
Setting Z
Setting of data collection 14 Where was the data collected? e.g. home, clinic, workplace 5 _§_-
Presence of non- 15 Was anyone else present besides the participants and researchers? > g
participants 9
Description of sample 16 What are the important characteristics of the sample? e.g. demographic 586 %

data, date f
Data collection Y
Interview guide 17 Were questions, prompts, guides provided by the authors? Was it pilot 7

tested?
Repeat interviews 18 Were repeat inter views carried out? If yes, how many? NA, S
Audio/visual recording 19 Did the research use audio or visual recording to collect the data? 6
Field notes 20 Were field notes made during and/or after the inter view or focus group? 6
Duration 21 What was the duration of the inter views or focus group? o
Data saturation 22 Was data saturation discussed? /
Transcripts returned 23 Were transcripts returned to participants for comment and/or No, 8

F
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Topic Item No. Guide Questions/Description Reported on
Page No.
correction?
Domain 3: analysis and
findings
Data analysis
Number of data coders 24 How many data coders coded the data? /
Description of the coding 25 Did authors provide a description of the coding tree?
tree 7:&
Derivation of themes 26 Were themes identified in advance or derived from the data? 7 g
Software 27 What software, if applicable, was used to manage the data? 7 =
Participant checking 28 Did participants provide feedback on the findings? 8 3
Reporting g
Quotations presented 29 Were participant quotations presented to illustrate the themes/findings? Yes, 8-15 T‘<;
Was each quotation identified? e.g. participant number g
Data and findings consistent 30 Was there consistency between the data presented and the findings? Yes 8 - 15 j
Clarity of major themes 31 Were major themes clearly presented in the findings? 8- 15 ?
Clarity of minor themes 32 Is there a description of diverse cases or discussion of minor themes? 8-15 ‘5"-

Developed from: Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative research (COREQ): a 32-item checklist
for interviews and focus groups. International Journal for Quality in Health Care. 2007. Volume 19, Number 6: pp. 349 — 357

Once you have completed this checklist, please save a copy and upload it as part of your submission. DO NOT include this

checklist as part of the main manuscript document. It must be uploaded as a separate file.
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