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What is Stopping Primary Health Centers to Go Digital?
Findings of a Mixed-method Study at a District Level Health
System in Southern India
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Introduction: Electronic medical records (EMRs) are computerized medical information systems that collect, store, and display patient
information and essential for the achievement of primary health-care goals. This study explores the availability and utilization of EMR and
analyzed the barriers inhibiting their implementation at primary health centers (PHCs) in Nalgonda district of Telangana, India. Methods: The
research employed a sequential mixed-method design. Quantitative data were collected using a questionnaire by conducting facility surveys
across 75 PHCs and in-depth interviews with district health authorities were conducted using a predesigned guide. Quantitative data were
analyzed using descriptive statistics and thematic analysis of interviews resulted in four themes focusing on the factors inhibiting PHCs to use
EMR. Results: The availability of EMR facility was low (19.14%) and they are routinely used for maintaining immunization data in 83% of
the PHC:s. In contrast, none of the PHCs used EMR for prescribing medications to patients. Budgetary constraints, unavailability of dedicated
information technology staff, gaps in technical knowledge, and perceptions about EMR as a time-consuming system were the commonly
reported barriers inhibiting PHCs to go digital. Conclusion: The availability and utilization of EMR keeping was low across PHCs of Nalgonda
district. The study identified multiple barriers which hinder the implementation of EMR facilities at PHCs. Addressing these barriers is crucial
for the successful implementation of EMR.
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INTRODUCTION respect of providers, government, and consumers. Similarly,
the use of EMR, especially in primary health centers (PHCs)
has the potential to significantly impact the practice of care
by improving quality, better referral services, real-time data
keeping, preventing duplication of services, and achieving
primary health-care goals.[

Information technology (IT) in the health sector has revolutionized
and improved the delivery of health-care services globally.l" In
India, health care accounts for approximately 8% of the country’s
GDP® with a scope to increase further. Despite this accessibility,
affordability and availability of quality health services remains
a challenge. The digital health technologies could potentially Despite growing evidence of benefits and recognition, the
serve as a means to overcome these challenges and provide adoption of EMR in public health facilities is arguably low.’
quality health care to many Indians.

Public health services in India are delivered in a three-tier o i

h . d d tertiary levels . Address for correspondence: Dr. Sibasis Hense,
system such as primary, secondary, and tertiary levels. Department of Public Health and Community Medicine, Central University of
The state delivers a number of financial and nonfinancial Kerala, Kasaragod - 671 316, Kerala, India.
health-care benefits to many Indians through its programs E-mail: dr.sibasishense@cukerala.ac.in
and schemes. EMR can enable accurate and easy tracking
of these program beneficiaries and automate the process in
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However, some evidence exists concerning the digitalization
of health records along the lines of AADHAAR, recording of
health parameters by health workers in a web-based tracking
system, use of e-HMS, e-Aushadhi, and the formulation of
Integrated Health Dashboard in state health systems.*”

Given the limited evidence of digitalization in public health
facilities, especially at the primary level, this study examined the
availability and utilization of EMRs and explored the barriers
influencing its implementation at PHCs in one of the southern
located districts of Telangana, ‘“Nalgonda,” before its bifurcation
in the year 2017. The undivided district has a population of 3.48
million and comprised of 59 mandals (subdistricts), 17 towns, 1135
villages, and 75 PHCs.*' Nalgonda district is one of the fluoride
affected districts with fluoride content in the groundwater above
1.5 ppm. It is one of the three districts in Telangana with endemic
filariasis.!'” In the year 20162017, 96% of all the deliveries in the
district were institutional, with over 40% of them taking place in
government health facilities.!!? According to the NFHS-4, over 10%
of women and 19% of men had high blood pressure, over 5% of
men and 8.5% of women had high blood sugar levels.['?

MEeTHODS

We used a sequential mixed-method approach!'¥) to conduct
this research. Both quantitative and qualitative data were
collected in sequence for a period of 3 months (December 2018
to February 2019) upon receiving the ethics approval from the
Institutional Human Ethics Committee, Central University of
Kerala. Quantitative data were collected using an adapted tool,
used by Powell ez al. in their study in Chandigarh India.l'¥ The
original tool was modified to current study objectives measure
the availability and utilization of EMR in nine important
domains at PHCs [Table 1]. The tool captured barriers in
implementing EHR facilities at the primary health-care level.
The analysis of barriers was conducted in respect of ten
domains [Table 2]. A total of 75 PHCs were surveyed. The data
obtained from facility surveys were analyzed using descriptive
statistics in SPSS-20(IBM SPSS Version 20, developed by IBM
Corporation, New York).["" The analysis of “availability” and
“utilization” of EMR was calculated overall and specifically
for domains. In addition, barriers in implementing EMR were
analyzed separately for the domains. Following the surveys,
we also conducted 12 face-to-face interviews in Telugu
with senior doctors and district health authorities using a
semi-structured guide. They were purposively recruited based
on convenience sampling technique.!'® Each interview lasted
for about 40-45 min which was audio recorded, translated
into English, transcribed verbatim in Microsoft Word, coded
inductively, and analyzed thematically in ATLAS. Ti-7.57.0'")

ResuLts

The analyses were separately conducted for quantitative and
qualitative data. The survey results are presented with respect to (a.)
availability and utilization of electronic medical record (EMR)
and (b.) barriers to utilization of EMR, in the PHCs surveyed.

Table 1: Availability status of electronic medical record
facilities in primary health centers (n=75)

Domain

Available percentage

Patient’s demographics 7% (5)
Clinical notes 5% (4)
Complaints of patients’ 5% (4)
Patient’s diagnosis 37.3% (28)
Management of current medications 3% (2)
Vital signs 16% (12)
Allergies 16% (12)
Immunization 83% (62)
Prescribing medications 0% (0)
Overall availability 19.14%

Table 2: Barriers in the implementation of the electronic
medical record in primary health centers (7=75)

Domains Barrier (%)
Lack of seed capital to start EMR facility 97.4
Uncertainty about the Rol 96.0
Recurring cost associated with EMR implementation 97.3
Resistance of physicians 2.6
Lack of capacity and competencies among the existing 16.0
PHC staff

Disruption of clinical care due to implementation of 40.0
EMR facility

Lack of dedicated IT staff 94.6
Illegal records tampering or hacking 6.6
Interoperable IT systems 73.3
Lack of future support 74.6

EMR: Electronic medical record, Rol: Return on investment, PHC:
Primary health center

Availability of electronic medical record facility in primary
health centers

Overall availability

Facility-based surveys were conducted in 75 PHCs to assess
the availability of EMR facilities in nine domains. The average
of each domain was calculated to obtain information on the
“overall availability.” The “overall availability” of EMR in
PHCs was found to be considerably low (19.14%).

Domain-specific availability

While the overall availability was low (19.14%), it was observed
that this figure was majorly influenced by two domains,
i.e., immunization (83%) and patient diagnosis (37.3%).
Furthermore, a very limited electronic record keeping facility
was available for taking clinical notes 5% (4) and capturing
patient demographics 7% (5). Additional details about
domain-specific EMR availability are given in Table 1.

Utilization of electronic medical record facilities in
primary health centers

The “overall utilization” of EMR in PHCs was 15.72%.
However, this percentage was primarily influenced due to the
availability of EMR. Utilization was high (82.75%) among
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those PHCs where EMR keeping facilities were available.
For example, higher utilization was observed in the areas of
“immunization 100% (62)” and “patient diagnosis 100% (28)”
which were also the domains with high availability. A similar
observation was also noted in other domains [Table 3].

Barriers in implementation of electronic medical record
The survey also examined the barriers inhibiting
the implementation of EMR in the PHCs across ten
domains [Table 2]. “Lack of seed capital to start EMR
facility (97.4%),” “uncertainty about Rol (96%),”
“higher recurring costs (97.3%),” and “Lack of dedicated
IT staff” (94.6%) were noted as key barriers in EMR
implementation at PHCs. Domains which were least considered
as barriers included “resistance of physicians (2.6%)” and
“illegal record tampering or hacking (6.6%)”. The detailed
outline of barriers across the domains is given in Table 2.

Thematic analysis of key informants’ interviews

The analysis of key informants’ interviews provided a greater
insight resulting in four themes and subthemes. The detailed
outlay of the themes and subthemes is given in Figure 1.

“The issue of manpower shortage”

Challenges of manpower shortages, specifically those trained
in IT systems were profound within the health system at the
grassroot level. The need for dedicated staff to implement and
maintain EMR systems was an idea reverberated in the key
informant interviews.

“I personally feel that Government should better have
the provision of keeping computer operators or dedicated
personnel who is technically trained and qualified and can
help or assist our doctors and paramedics in streamlining the
digital process ... ............ (KI 05).”

These findings were consistent with the survey results [ Table 2],
where over 90% of the PHCs reported a lack of dedicated IT
staff, a significant barrier in the implementation of the EMR
system.

“Electronic medical record a cost-intensive proposition”
Health authorities viewed EMR implementation as a “cost
intensive” proposition requiring substantial capital investment.
Accordingly, the analyses of interviews reported specific
barriers namely, lack of basic infrastructures, less budgetary
allocation, and high recurring expenditure. These factors are
found to discourage health authorities from implementing
EMR facilities.

“We are getting limited funds from the Government to run our
existing projects and health programs. The Government has to
provide sufficient funds to buy computer systems, software, and
hardware and then only we can think of having EMR enabled
PHCs in our district” (KI 06).

Implementing EMR is a long-term proposition as the higher
cost is involved in terms of modifying, upgrading, and
maintaining EMR adding up both capital and recurring
expenditure. These results are also consistent with the survey

Table 3: Utilization and nonutilization of the electronic
medical record in primary health centers where
electronic medical record facility is available

Domains Utilization
Patient’s demographics (n=5) 80% (4)
Clinical notes (n=4) 75% (3)
Complaints of patients (n=4) 75% (3)
Patient’s diagnosis (7=28) 100% (28)
Management of current medications (n=2) 50% (1)
Vital signs (n=12) 91% (11)
Allergies (n=12) 91% (11)
Immunization (7=62) 100% (62)
Prescribing medications (7=0) Not available
Average utilization in PHCs where EMR is available 82.75%
Overall utilization 15.72%

PHCs: Primary health centers, EMR: Electronic medical record

Sub-themes Themes

High ongoing cost
lack of computers
Lack of budget
Shortage of technical staff

EMR: a cost-intensive proposition

Lack of manpower the issue of manpower shortage

More work burden on doctors

More time per patients

Consume more time to data entry EMR ati ing affsir

Slow process of implementation by

Lack of computer knowledge

Lack of training E g and img gap

Figure 1: Themes and subthemes emerging from the analyses of key
informants’ interviews explaining the barriers to the implementation of
electronic medical records in primary health centers

findings where economic aspects were reported as major
barriers for implementation EMR.

“Knowledge-training and implementation gap”

Limited understanding of computers and IT systems was
observed as an important barrier in the implementation of
EMR. The lack of digital literacy among health workers
compromising the implementation of EMR in the PHCs,
despite EMR systems, is physically present in some PHCs
of the district.

“Lack of training is also one of the major issues in
implementing electronic medical records. Because We are not
experts to use the computers for electronic medical records
keeping and all.” (K1 08).

It was observed that majority of the health workers in the PHCs
received their qualifications before the introduction of IT systems
resulting in limited knowledge on part of implementers. Moreover,
limited in-service training with respect to the use of EMR
compounded with inherently limited hands on experience is one
of the primary hindrances limiting usage of EMR technologies.
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‘A time-consuming affair”

EMR is widely considered as an important tool in saving
physician time and improving the quality of care. However,
in this study, the analysis of interviews noted concerns of
spending more time per patient due to the use of computers
in clinical practice. Specifically, it was found that physicians
and allied staff are spending more time on data entry rather
than actual care provision.

“If we need to enter the data in computers it will take more
time because we do not know the shortcut in computer and even
don t have proper typing skills to enter the data fast” (KI 02).

The lack of experience in operating computers by the PHC
staff compromises their ability to use EMR, with simple
tasks such as data entry taking more time. In addition, the
analysis also sheds light on other barriers perceived to be
faced by the health authorities in the implementation of
EMR. This includes the resistance of the health providers to
go digital, fear of being caught due to misutilization of health
services (including pilferage and biometric attendance), poor
acceptability by health-care providers, privacy and security
issues associated with patient’s information, high-speed
Internet issues, load shedding and absence of uninterrupted
power supply, and concern over the sustainability of
maintenance of EMR system.

Discussion

We noted only 19.4% availability of EMR in the PHCs
surveyed. Lower digitalization of medical records in public
health facilities is reported in earlier studies in countries of
similar economies.¥ Similarly, the difference in electronic
record keeping across functional domains was also reported
in the PHCs surveyed. This difference is possibly attributed
to priority accorded to certain functional domains in respect
of state or centrally funded health programs. For example,
under the flagship of the Reproductive, Maternal Newborn,
Child and Adolescent Health program, an electronic data
management system called “RCH portal” was specifically
designed to store Maternal and Child Health data including
immunization data.[” This resulted in the digitalization of
immunization records in primary health-care settings across the
country. Moreover, immunization coverage monitored through
the “RCH portal” is one of the key health system performance
indicators promulgated by NITI Aayog.['8!

In India, EMR facilities are mainly concentrated in top tier
private hospitals, whereas in the public health settings, they are
functional only in a handful number of tertiary care centers.!"”!
The lower adoption of EMR in the public health facilities
including PHCs is attributed to the budgetary constraint.
The public health spending in India is traditionally low, and
deployment of EMR within all levels of the public health
system is cost intensive!'*2% as huge expenditures are involved
in the purchase of hardware, software, installation, and
maintenance of EMR in public health facilities.?!) Likewise,
the private primary care providers in India also lack financial

backing from the government which inhibits EMR adoption
in their standalone and polyclinics.?” Therefore, there is an
urgent need to bring down the cost of EMR technologies or
shift toward acquiring an open medical record system.??!

We also found lower (15.4%) utilization of EMR in the PHCs
surveyed. The lower usage was seen in those PHCs where
EMR did not exist. Within the PHCs, the usage of EMR was
primarily concentrated around keeping immunization records.
While availability was considered as a deterministic parameter
in EMR usage, interestingly nonusage was also observed in
the areas where EMR was available [Table 3]. Specifically,
unavailability of EMR infrastructure, shortage of dedicated
human resource, issues of interoperability, and disruption of
normal clinical care were found to be adding to the nonusage
of EMR and these findings were consistently noted in other
studies.?24

As India is aiming toward achieving universal health coverage
through its prestigious Ayushman Bharat Yojana, strengthening
the PHCs, and/or health and wellness centers, implementing
EMR systems is need of the hour. Roping in private players
for the development and deployment of EMR systems through
public—private partnerships and corporate social responsibility
initiatives could lessen the economic costs of EMR
implementation. Building on the existing IT technologies and
databases (such as ANMOL, RCH Portal, and Aadhaar) could
enhance interoperability and interconnectedness. Training and
capacity building in IT for health workers is needed to reap
the benefits of the progress made in EMR availability. While
the implementation of these systems is resource intensive, in
long run, the benefits of EMR implementation would outweigh
the costs.

Limitations of the study

The study limitations include a unilateral focus on PHCs and
self-reported data obtained from PHC medical officers during
the surveys. The readers are advised to consider the limitations
before extrapolating the study results.

CONCLUSION

The availability of electronic record keeping of patient’s
data was low in PHCs in Nalgonda district of Telangana.
Most of the PHCs in the district were primarily using EMR
for immunization record keeping. Multiple barriers were
found to be inhibiting the implementation of EMR facilities
at PHCs. These barriers are related to the nonavailability
of technical human resources at the grassroot level of the
health system, budgetary constraints, knowledge training and
implementation gap, and the perceptions of PHC staff about
EMR as a time-consuming process resulting in treatment
delays. Addressing these barriers is crucial for the successful
implementation of EMR.
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