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Abstract

Introduction

Improving quality of care (QoC) for childbirth and sick newborns is critical for maternal and

neonatal mortality reduction. Information on the process and impact of quality improvement

at district and sub-district hospitals in India is limited. This implementation research was pri-

oritized by the Haryana State (India) to improve the QoC for maternal and newborn care at

the busy hospitals in districts.

Methods

This study at nine district and sub-district referral hospitals in three districts (Faridabad,

Rewari and Jhajjar) during April 2017-March 2019 adopted pre-post, quasi-experimental

study design and plan-do-study-act quality improvement method. During the six quarterly

plan-do-study-act cycles, the facility and district quality improvement teams led the gap

identification, solution planning and implementation with external facilitation. The external

facilitators monitored and collected data on indicators related to maternal and newborn ser-

vice availability, patient satisfaction, case record quality, provider’s knowledge and skills

during the cycles. These indicators were compared between baseline (pre-intervention) and

endline (post-intervention) cycles for documenting impact.

PLOS ONE

PLOS ONE | https://doi.org/10.1371/journal.pone.0254781 July 23, 2021 1 / 25

a1111111111

a1111111111

a1111111111

a1111111111

a1111111111

OPEN ACCESS

Citation: Das MK, Arora NK, Dalpath SK, Kumar S,

Kumar AP, Khanna A, et al. (2021) Improving

quality of care for pregnancy, perinatal and

newborn care at district and sub-district public

health facilities in three districts of Haryana, India:

An Implementation study. PLoS ONE 16(7):

e0254781. https://doi.org/10.1371/journal.

pone.0254781

Editor: Frank T. Spradley, University of Mississippi

Medical Center, UNITED STATES

Received: August 27, 2020

Accepted: July 4, 2021

Published: July 23, 2021

Copyright: © 2021 Das et al. This is an open access

article distributed under the terms of the Creative

Commons Attribution License, which permits

unrestricted use, distribution, and reproduction in

any medium, provided the original author and

source are credited.

Data Availability Statement: All relevant data are

within the manuscript and its Supporting

Information files.

Funding: The study was funded by Alliance for

Health Policy and Systems Research and

Department of Maternal, Newborn, Child and

Adolescent Health and Ageing, World Health

Organization (Project ID numbers 201319447 and

201986036). The funder provided support in the

https://orcid.org/0000-0002-8559-5837
https://doi.org/10.1371/journal.pone.0254781
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0254781&domain=pdf&date_stamp=2021-07-23
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0254781&domain=pdf&date_stamp=2021-07-23
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0254781&domain=pdf&date_stamp=2021-07-23
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0254781&domain=pdf&date_stamp=2021-07-23
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0254781&domain=pdf&date_stamp=2021-07-23
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0254781&domain=pdf&date_stamp=2021-07-23
https://doi.org/10.1371/journal.pone.0254781
https://doi.org/10.1371/journal.pone.0254781
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/


Results

The interventions closed 50% of gaps identified, increased the number of deliveries (1562 to

1631 monthly), improved care of pregnant women in labour with hypertension (1.2% to

3.9%, p<0.01) and essential newborn care services at birth (achieved�90% at most facili-

ties). Antenatal identification of high-risk pregnancies increased from 4.1% to 8.8%

(p<0.01). Hand hygiene practices improved from 35.7% to 58.7% (p<0.01). The case record

completeness improved from 66% to 87% (p<0.01). The time spent in antenatal clinics

declined by 19–42 minutes (p<0.01). The pooled patient satisfaction scores improved from

82.5% to 95.5% (p<0.01). Key challenges included manpower shortage, staff transfers,

leadership change and limited orientation for QoC.

Conclusion

This multipronged quality improvement strategy improved the maternal and newborn ser-

vices, case documentation and patient satisfaction at district and sub-district hospitals. The

processes and lessons learned shall be useful for replicating and scaling up.

Introduction

Between 2000 and 2017, neonatal mortality rate (NMR) by 47%, infant mortality rate (IMR)

declined by 51%, and maternal mortality rate (MMR) by 59% in India, which were slower than

expected [1–3]. The Sustainable Development Goals have set ambitious health-related targets

for mothers, newborns, and children under the umbrella of Universal Health Coverage (UHC)

by 2030 [4]. The World Health Organisation (WHO) envisages that ‘every pregnant woman

and newborn will receive quality care throughout pregnancy, childbirth and the postnatal

period’ under the umbrella of UHC, which is aligned with ‘Ending Preventable Maternal Mor-

tality’ and the ‘Every Newborn Action Plan’[5–7]. Good quality of care (QoC) is key to achiev-

ing these goals [8]. Estimates project that improved QoC can annually save about 1,325,000

neonatal deaths, 531,000 stillbirths and 113,000 maternal deaths globally [9]. The QoC

includes the provision of effective, efficient, safe care that is accessible, acceptable, patient-cen-

tered, equitable with patient satisfaction [10]. Quality improvement (QI) strategies attempt to

close the know-do gap using scientific thinking and simultaneous health systems strengthen-

ing [11]. The QI interventions have used combinations of the six dimensions of the health sys-

tem: service delivery, health workforce, information, medical products/vaccines/technologies,

financing and leadership and governance [12].

India’s ‘National Health Mission’ investments in infrastructure, manpower, transport facil-

ity and cash benefit schemes have increased the institutional deliveries from 38.7% in 2005–06

to 78.9% in 2015–16, but with disproportionate improvements in NMR, IMR, and MMR

[13,14]. Recognizing the importance, the Government of India is pushing for the QI efforts at

public health facilities through the ‘Quality Assurance Framework’. This framework includes

National Quality Assurance Standards for public health facilities with operational guidelines

toolkits, quality certification, patient feedback system, standard treatment guidelines, training

and capacity building [15]. To ensure perinatal QoC and reducing neonatal mortality, the

LaQshya initiative for labour rooms and the ‘India Newborn Action Plan’ are being imple-

mented [16,17]. Additionally, the state governments are also pushing the QoC agenda for

maternal, newborn and child health (MNCH) services improvement.
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Most evidence available on QoC and QI is from the high-income countries with good

health systems and is limited from the low and middle-income countries [9]. The evidence

from India on QoC and health system improvement is emerging. In Uttar Pradesh (India), the

‘Safe Childbirth Checklist’ use at facilities improved the essential birth practices adherence, but

without significant changes in the maternal and perinatal mortality and morbidity [18]. In two

districts (Ambala and Yamuna Nagar) of Haryana (India), implementation research with the

QI interventions increased the number of deliveries at the primary health centres (PHCs,

n = 15) with a modest rise in six perinatal practices and no change or worsening in four prac-

tices [19].

In Haryana, the district hospitals and the first referral units (FRUs) conduct about 60–70%

of the total deliveries (administrative unpublished data). Assessments have documented poor

birth preparedness, hygiene and infection prevention, and intrapartum practices in the labour

room, and newborn care practices at the district hospitals and FRUs in Haryana, despite the

availability of the infrastructure, equipment and supplies [20]. Perinatal asphyxia (47%), sepsis

(22%), and complications of low birth weight (17%) were the major causes of newborn mortal-

ity [21]. Without improving the QoC at these referral hospitals, the maternal and newborn

health indicators are unlikely to change.

The Government of Haryana partnered with the WHO and implementing partners for

implementation researches to improve the QoC for MNCH services and document the pro-

cesses. Based on the interaction with the state program managers, district health administra-

tors and available literature, the challenge identified were: (a) despite reasonable

infrastructure, supplies, manpower availability, management guidelines at the district hospitals

and FRUs in the districts the quality of routine and emergency obstetric and newborn care

remain poor; and (b) there was a need for adoption of context-specific measures to improve

the quality of obstetric and newborn services addressing the identified determinants, bottle-

necks within the local reality and public health program framework. This implementation

research focused on improving the QoC for mothers and newborns at the district hospitals

and FRUs in three districts of Haryana state.

We hypothesized that the QI activities driven by the district and facility quality manage-

ment (QM) teams with external facilitation would identify gaps, design and implement con-

text-specific interventions, linked capacity building, regular review of the inputs and outcomes

would improve the QoC for the pregnant women and newborns at these facilities. The specific

aims of this implementation research were: (a) to design and implement context-specific inter-

ventions that improve the QoC including care at birth, emergency obstetric care, sick newborn

care and antenatal care for high-risk pregnancies; (b) to develop local capacity for adopting QI

processes targeted at the maternal and newborn care; and (c) to assess the feasibility, accept-

ability and sustainability of these QI interventions.

Methods

Context

This study was conducted during April 2017 and March 2019 in three districts of Haryana—

Faridabad, Rewari and Jhajjar, including a district hospital and all FRUs (two each) in each dis-

trict. The districts were selected in consultation with state officials based on the administrative

data for MNCH services. The district hospitals and FRUs are the busiest places in the district

and are expected to provide 24x7 obstetric and newborn care. Details of the Indian public

health system are given in S1 Table [22–24]. The three district hospitals (Faridabad and Rewari

200 beds each and Jhajjar 100 beds) and one sub-district hospital (200 beds) in Jhajjar have

facilities to provide comprehensive obstetric and sick newborn care services. The districts have
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good road connectivity and the referral hospitals are reachable within one hour (PHC to FRU:

30 minutes, FRU to district hospital: 30–45 minutes and PHC to district hospital: 60 minutes).

For complicated cases, the patients are referred to the nearest tertiary care hospitals (30–80

km). In 2017–18, Haryana recorded 91% institutional deliveries [25]. For Haryana, the NMR

and IMR (22 and 30 per 1,000 livebirths, respectively) and MMR (98 per 100,000 livebirths)

are relatively high for the state economic status compared to the national figures (S2 Table)

[1,3,26]. This study was planned and implemented with the active involvement of the state and

district officials. In these selected health facilities, four areas [labour rooms, postnatal wards,

antenatal clinics and sick newborn care units (SNCU)] were targeted.

Design and intervention(s)

We adopted a pre-post, quasi-experimental study design with repeated observations and no

independent comparison group. Mixed (qualitative and quantitative) data collection tech-

niques were used. The quantitative data documented the changes in the indicators related to

the facility level structures, processes and outcomes. The qualitative data attempted to capture

the perceptions and practices about the QoC, the efforts for QI and outcomes. The mixed-

method design aimed at integrating the data for triangulation and obtaining a comprehensive

understanding of the QoC efforts and gains. Implementation followed plan-do-study-act

(PDSA) continuous QI cycle approach [27,28], which guides the QI identification of the prob-

lem(s), solution (plan), implementation (do), documentation and analysis (study) and plan-

ning the next action (act). The QI interventions included four core activities: (a) rapid process

improvement cycles; (b) mortality and morbidity surveillance; (c) audits for processes and

documents; and (d) using data for action. The theory of change logic model and pathways of

improvement in the different domains of QoC was developed. The QI strategies, means of ver-

ifications and theory of change have been published in the study protocol (29). The theory of

change and logic model targeted eight domains of QoC with the flow of actions and interven-

tions (S1 Fig) [29].

Implementation

At the hospitals, QM teams were established with the administration, doctors/specialists,

nurses, head nurses, pharmacists and other concerned providers as members (S3 Table). At

the district level, the QM teams were led by district health administrators with representation

from the facility QM teams. The state steering group supervised the implementation. The

study was implemented simultaneously at all the facilities in four phases.

(1) Phase 1- Formative research (duration: 3 months): For an in-depth understanding of

the context, practices and processes, we documented the system ‘AS IT IS’ at these facilities tar-

geting at (i) the process and functionality; (ii) communication, information and knowledge

flow; and (iii) teams and accountability. Findings were shared with stakeholders for concur-

rence and obtaining buy-in.

(2) Phase 2- Participatory planning (duration: 3 months): The QM teams discussed and pri-

oritized gaps for action. For the prioritized gaps, root-cause analyses were done using the

‘cause and effect diagram’ and ‘five why’ approaches followed by solution planning and mea-

sures of documentation [30,31].

(3) Phase 3- Implementation of the QI cycles (duration: 18 months): The identified solu-

tions and strategies addressing the identified gaps were implemented through six quarterly

PDSA cycles. Using the theory of change, the interventions and strategies focused on the infra-

structural gaps, patient support facilities, clinical practices, capacity building, case documenta-

tion, supervision and monitoring, and communication [29]. During these cycles, weekly,
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monthly and quarterly meetings were held at the unit (labour room and SNCU), facility and

district levels, respectively. During the weekly meetings, the QM teams discussed a topic on

obstetrics and/or newborn care (total 45 topics; 20 maternal and 19 newborn and 6 common

topics, adapted from the national protocols, S4 Table), and practiced the skills facilitated by

the specialists (obstetrician/paediatrician). The minutes of the meeting were recorded and cir-

culated to the QM team. External subject experts from the medical and nursing colleges and

the technical support team conducted structured quarterly reviews including the infrastruc-

ture, equipment, supplies, human resources, care provider’s skills and knowledge, case records

and patient satisfaction surveys. These experts reviewed the weekly and monthly meeting

activities, collected data and interacted with the stakeholders to capture the feedback and chal-

lenges. The experts’ observations were shared with the facility and district QM teams and

guided the incremental implementation for the next PDSA cycle. The frequencies, activities

during these meetings and the participants are summarised in Fig 1.

Phase 4- Impact assessment (duration: 3 months): The primary outcomes focused on 20 indi-

cators on the facility readiness, patient satisfaction, case record quality, knowledge and skills of

care providers, including the 16 indicators on maternal and newborn care suggested by the

WHO (S5 Table) [32]. Apart from these, changes in the time taken for key service availability

through a client flow analysis, service delivery (number of deliveries, live births, stillbirths, refer-

rals) and maternal and newborn mortality and perceptions, practices of the service providers

and challenges experienced were also documented (secondary outcome indicators, S5 Table).

The QM teams were not provided with any financial or in-kind remuneration for participa-

tion in the QI activities. The nurses and doctors were provided with the training and skill

development support for the QI processes, clinical care and case documentation as per the

gaps identified.

Data collection

The data collected included: facility assessment and service readiness (using WHO integrated

tool to assess the facility level QoC in MNCH adapted for India) [33], case record review (for in-

patients and antenatal) for quality of case documentation, client feedback on patient satisfaction,

client flow analysis, knowledge and skill assessment for MNCH care and guides for in-depth

interviews (IDIs) with stakeholders (data collection tools attached as Supplementary Document

2). The research team (three nurses and one public health professional per district) collected the

quantitative data regularly using tablets with customized software. The research nurses didn’t

participate in clinical care. The data were uploaded to a server in real-time without sharing with

the facility QM teams. The supervisors checked the data for completeness and accuracy regularly.

The knowledge and skill assessment was done by external paediatricians and obstetricians. The

data on care at birth and hand hygiene practices were documented by the research team through

direct observation. The service delivery data (for deliveries, admissions, antenatal attendance

and deaths) were collected from the hospital administration. The investigators and external

experts collected the qualitative data (in-depth interviews) with support from the research team.

The interviews were recorded, transcribed, translated and entered into the computer. For partici-

patory planning and prioritization, the root cause analysis or fishbone scheme was used and

responsibility was assigned to the members of the QM team. The sampling and data collection

for the quantitative and qualitative components progressed in parallel.

Data management and analysis

The data from the server were downloaded periodically, cleaned and analyzed. The service

readiness scores for the facilities were summarised as percentages based on the availability (of
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the items assessed using WHO integrated tool to assess the facility level QoC in MNCH

adapted for India) under three broad heads: (a) general health infrastructure and services, (b)

maternal health services and (c) newborn health services (33). The scores for the components

under these heads were tracked to document the change in the service readiness status of the

facilities. The completeness of documentation for different sections in the case records for the

deliveries, sick newborns admitted and antenatal check-ups for pregnant women were summa-

rised as percentages scores. The patient satisfaction for recently delivered women, sick new-

borns (from parents) and antenatal care were summarised as percentages scores. The times

spent by pregnant women for antenatal care for registration, contact with nurse and doctor

including the waiting time were documented and tracked to observe the changes. The

Fig 1. The quality management activities implemented during the project. Note: QI- Quality improvement and

QM- Quality management. � Observations in labour room (LR)/antenatal clinic (ANC)/sick newborn care unit

(SNCU) focused on the care for women in labour, antenatal care, essential and sick newborn care and hand hygiene at

all places. �� The knowledge and skill assessments included respective care for women in labour and essential and sick

newborn care in the labour room and SNCUs respectively.

https://doi.org/10.1371/journal.pone.0254781.g001
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knowledge and skill scores were summarised as percentages based on the responses and assess-

ments by the assessors. The quantitative data were analyzed using descriptive statistics and

expressed as proportions, means and standard deviation (SD) or medians with interquartile

range (IQR). The figures between cycles and periods were compared either using chi-square or

paired t-test, as appropriate. The changes in indicators and parameters between baseline (pre-

intervention) and endline (post-intervention) and their statistical significance (p<0.05) have

been presented in this manuscript. The maternal and newborn service delivery parameters for

the intervention period (September 2017-March 2019) were compared with the pre-interven-

tion period (April 2016-August 2017). The data were analyzed by STATA 15.0 (Stata Corpora-

tion, Texas, USA). The qualitative data were inductively analyzed following the steps: free

listing, coding, axial coding and cross-tabulation. The integration of the quantitative and quali-

tative data was done at the analysis level. The quantitative and qualitative data were reviewed

together for identifying the linkages and relationships for appropriate action at different levels.

The WHO team was not involved in the implementation or data analysis.

Ethical aspects

The protocol was reviewed and approved by institutional ethics committees at INCLEN (pro-

tocol ref: IIEC 025) and WHO (protocol ref: MCA00515). Written informed signed consent

from the study participants was obtained using study information sheet and consent form in

the local language before data collection and confidentiality ensured. Patients and the public

were not involved in the design and conduct of the study. The feedback from patients was

used for the interventions.

Results

The quantity of data collected for various components is summarized in S6 Table. During the

implementation, improvements across several domains of QoC were observed. The observa-

tions and results are presented under three components: changes in the processes, changes in

the structures, and outcomes of the QI efforts.

Changes in processes

Participation of the QM and facility teams in the QI processes. The health administra-

tion and the QM teams supported and actively participated in the implementation. Repeated

discussions with the administration and push from external experts assisted in the renovation

of one SNCU (which was pending despite repeated demands from the local team) and infra-

structural changes at the other SNCUs and labour rooms. During the intervention period, out

of the scheduled meetings, 95.0% (667/702) of the weekly, 88.8% (144/162) of the monthly and

84.7% (61/72) of the quarterly meetings were conducted. The nurses participated more often

than doctors/specialists in the weekly meetings. At district and sub-district hospitals, at least

one specialist attended 84.9% (265/312) of the weekly and all monthly and quarterly meetings.

The SNCU nurses participated the most in the weekly self-learning activities and the specialists

led the weekly training sessions for the nurses and other staff.

Changes in the quality of case record documentation. Significant improvements in case

records and registers completeness and quality (correctness and clarity) for most components

were observed at all the facilities (S10 Table). Improvements were observed in the labour

rooms and postnatal wards for the maternal history (47.0% to 89.0%, p<0.05), baby details

(40.0% to 85.6%, p<0.05), hospital course (54.9% to 81.1%, p<0.05) and discharge/referral

advice (62.6% to 86.2%, p<0.05) at pooled level. For the antenatal care, improvements were

observed for documentation of vitals (40.0% to 73.6%, p<0.05), examination (33.3% to 70.0%,
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p<0.05), investigations (64.2% to 92.2%, p<0.05), and counselling (21.0% to 57.3%) at pooled

level. In the SNCUs, improvements were observed for the clinical history (45.3% to 79.3%,

p<0.05), delivery information (61.0% to 84.3%, p<0.05), examination (6.5% to 86.8%,

p<0.05) and discharge/referral advice (73.3% to 90.0%, p<0.05) at pooled level.

Changes in the time spent by patients for receiving care. At Faridabad district hospital,

the waiting time for the first contact with nurses and total time spent in the clinic declined for

both non-high-risk pregnant women (53 and 42 respectively, p<0.01) and high-risk pregnant

women (56 and 19 minutes respectively, p<0.01) (S12 Table). At Rewari district hospital, the

total time spent in the antenatal clinic reduced by 33 minutes and 80 minutes respectively for

both non-high-risk and high-risk pregnant women (p<0.05 for all values), respectively, with-

out much change in the time to contact with the nurse. At the Jhajjar district and sub-district

hospitals, the antenatal clinics for non-high-risk and high-risk pregnant women were separate,

thus not much change was observed. At some facilities including the FRUs, the time taken was

longer during the endline cycle due to the reduced number of doctors in the clinics.

Changes in the knowledge and skill levels of the care providers. The pooled (nurses and

doctors combined) changes in the knowledge and skills after at least 12 months for the districts

are shown in S13 Table. Among the nurses in labour rooms, improvements related to delivery

care (18.0%), newborn resuscitation (24.0%) and infection control (16.0%) were observed.

Among the nurses in SNCUs, improvements related to newborn resuscitation (28%), tempera-

ture management (23.0%), clinical case management (17.0%), intravenous fluid and medica-

tion (21.0%) and supportive newborn care (14.0%) were observed.

Changes in structures

Gaps identified and closed. During the quarterly assessments, gaps in 26.9% (1070/3972)

of the items checked were identified at facilities under different sections and 50% of these were

resolved (�75% improvement) (pooled data in Table 1 and district-wise data in S7 Table).

Except for several physical, infrastructural and human resource gaps, most of these gaps con-

cerning processes, documentation, knowledge and skills and provision of care were resolved.

The key gaps identified during the formative research are given in S8 Table. The gaps related

to round-the-clock power supply, security, adequate manpower (doctors, nurses and support

staff in the SNCUs) could not be addressed completely.

Changes in the facility readiness. The service readiness status (scores) for the general,

maternal and newborn health services at all the facilities in the districts improved (S9 Table). None

of the FRUs except one in Jhajjar had a blood storage facility. CS was initially conducted in both

FRUs in Faridabad but later stopped at FRU-2 as the obstetrician was transferred. One FRU in

Jhajjar and none in Rewari conducted CS as no obstetrician was posted. At Jhajjar district hospital,

no CS was conducted for some months as an obstetrician was unavailable. The sick newborn care

was available at all facilities with the operationalization of the newborn stabilization units at five

FRUs, although no dedicated staff was available. The Jhajjar district hospital SNCU was completely

renovated. The kangaroo-mother care units were operationalized at all district hospitals. The rea-

sons for no/minimal change for some components were due to the manpower shortage and per-

sisting infrastructural gaps, which were beyond the scope of the hospital administration and

required approval from higher authorities and funds. The decline in some components was due to

the non-availability of the trained manpower due to relocation or strike of nurses.

Outcomes of the QI efforts

Changes in the maternal and newborn care quality indicators. The changes in the key

QI outcome indicators at the participating facilities related to maternal and newborn care are
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summarised in Table 2. The detection of pregnancy-induced hypertension (PIH) cases

increased in all districts (Faridabad, 0.9% to 1.9%; Rewari, 1.0% to 5.0% and Jhajjar, 2.0% to

6.0%, p<0.01). In Faridabad district, the documentation of prolonged labour cases (0.5% to

Table 1. The quality gaps identified and resolved during the intervention (all districts pooled).

Sl no Nature of the quality gaps Items checked, n Gaps identified, n (%)� Gaps resolved n (%)��

1 General infrastructure and systems
1.1 Layout and accessibilitya 99 20 (20) 9 (45)

1.2 Infrastructure (general) 225 54 (24) 26 (48)

1.3 Maternal care services 117 38 (32) 18 (47)

1.4 Newborn and child care 90 48 (53) 15 (31)

1.5 Shortage of staff 9 9 (100) 0 (0)

1.6 Information and records 99 17 (17) 8 (47)

1.7 Essential drugs and blood storage 18 10 (56) 2 (20)

1.8 Pharmacy and drugs 72 15 (21) 7 (47)

1.9 Laboratory services 153 40 (26) 27 (68)

1.10 Presence of guidelines and auditing 171 19 (11) 12 (63)

1.11 Supportive care 108 23 (21) 15 (65)

2 Maternal health services
2.1 Infrastructure 171 66 (39) 32 (48)

2.2. Equipment 207 52 (25) 36 (69)

2.3 Staff availability 9 8 (89) 0 (0)

2.4 Care in maternity wards 54 17 (31) 13 (76)

2.5 Case management 414 55 (13) 25 (45)

2.6 Monitoring and follow-up 216 43 (20) 31 (72)

2.7 Infection control 108 21 (19) 17 (81)

3 Newborn health services
3.1 Infrastructure 297 121 (41) 49 (40)

3.2 Equipment 297 79 (27) 36 (46)

3.3 Staff availability 9 9 (100) 0 (0)

3.4 Case management 9 73 (48) 37 (51)

3.5 Monitoring and follow-up 63 22 (35) 13 (59)

3.6 Newborn care at birth 162 28 (17) 17 (61)

4 Care provider’s knowledge and skills
4.1 Labour room 36 16 (43) 10 (62)

4.2 Sick newborn care unit 63 30 (48) 17 (57)

5 Patient satisfaction level
5.1 Labour room 108 22 (20) 6 (28)

5.2 Antenatal clinic 81 13 (16) 3 (21)

5.3 Sick newborn care unit 90 13 (14) 3 (21)

6 Clinical case record documentation
6.1 Labour room 72 23 (32) 7 (30)

6.2 Antenatal clinic 63 27 (43) 11 (42)

6.3 Sick newborn care unit 63 11 (17) 5 (43)

7 Grand total 3972 1070 (27) 530 (50)

Note: � The percentage estimated out of the total items checked

�� The percentage estimated out of the gaps identified and considered resolved when�75% improvement was documented.
a The layout and accessibility included the organisation of the units in the facility, signage and access to the labour room, antenatal clinic and sick newborn care unit.

https://doi.org/10.1371/journal.pone.0254781.t001
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Table 2. Changes in the key outcome indicators with intervention in the districts.

Sl.

no

Indicators /Period Faridabad Rewari Jhajjar

Baseline cycle

n/N (%)

Endline cycle

n/N (%)

OR (95%

CI)

Baseline cycle

n/N (%)

Endline cycle

n/N (%)

OR (95%

CI)

Baseline cycle

n/N (%)

Endline cycle

n/N (%)

OR (95%

CI)

1 Obstetric care (Record review)
1.1 PIH cases detecteda 30/3326 (0.9) 57/2982 (1.9) 2.1 (1.3,

3.3)†

14/1418 (1) 86/1725 (5)† 5.2 (2.9–

9.2)†

32/1588 (2) 113/1891 (6)† 3 (2.0–

4.6)†

1.2 Magnesium sulfate

given- PIH casesb
30/30 (100) 57/57 (100) - 14/14 (100) 86/86 (100) - 32/32 (100) 113/113 (100) -

1.3 Oxytocin given after

deliveryc
3102/3102

(100)

2626/2626

(100)

- 1185/1185

(100)

1615/1615

(100)

- 1425/1425

(100)

1568/1568

(100)

-

1.4 Prolonged labour

casesc
16/3102 (0.5) 107/2626

(4.1)†

8.1 (4.8,

13.8)†

12/1185 (1) 0/1615 (0) - 0/1425 (0) 0/1568 (0) -

1.5 Still birthsc 30/3102 (1) 52/2626 (2) 2 (1.3–

3.2)†

13/1185 (1.1) 18/1615 (1.1) 1 (0.5–2) 1/1425 (0.1) 0/1568 (0) -

1.6 Severe systemic

infectionc
0/3102 (0) 32/2626

(1.2)†

- 0/1185 (0) 0/1615 (0) - 0/1425 (0) 0/1568 (0) -

1.7 Maternal deathsa 0/3326 (0) 0/2982 (0) - 0/1418 (0) 0/1725 (0) - 0/1588 (0) 0/1891 (0) -

2 Newborn care at birth (Observation)
2.1 Immediate dryingd 165/165 (100) 188/188 (100) - 161/161 (100) 232/232 (100) - 323/323 (100) 347/347 (100) -

2.2 Skin-to-skin contactd 81/165 (49) 179/188 (95)† 20 (9.8–

43)†

72/161 (45) 220/232 (95)† 22 (11.7–

43.8)†

165/323 (51) 312/347 (90)† 8.5 (5.6–

12.8)†

2.3 Delayed cord

clampingd
129/165 (78) 180/188 (96)† 6.2 (2.8–

13.9)†

129/161 (80) 209/232 (90)� 2.5 (1.2–

4)†

200/323 (62) 316/347 (91)† 6.2 (4–

9.6)†

2.4 Breastfeeding initiation

in first hourd
83/165 (50) 169/188 (90)† 8.7 (5–

15.4)†

116/161 (72) 204/232 (88)† 2.8 (1.6–

4.7)†

165/323 (51) 305/347 (88)† 6.9 (4.7–

10.2)†

3 Antenatal care (Observation)
3.1 High-risk pregnancies

identifiede
41/4093 (1) 531/6642 (8)† 8.6 (6.2–

11.8)†

122/1356 (9) 324/2162

(15)†

1.78 (1.4–

2.2)†

336/6728 (3) 776/9705 (8)† 1.6 (1.4–

1.8)†

3.2 Counselling and birth

planningf
46/152 (30) 100/151 (66)† 4.5 (2.7–

7.3)†

10/98 (10) 119/277 (43)† 6.6 (3.3–

13.3)†

29/130 (22) 123/199 (62)† 5.6 (3.4–

9.3)†

4 Sick newborn care (Record review)
4.1 Total newborn deathsg 42/664 (6.4) 38/663 (5.7) 0.9 (0.5–

1.4)

0/280 (0) 0/289 (0) - 0/558 (0) 0/338 (0) -

4.2.1 Deaths- newborns

weight >2500gmsg
11/664 (1.6) 4/663 (0.6) 0.3 (0.1–

1.1)�
0/280 (0) 0/289 (0) - 0/558 (0) 0/338 (0) -

4.2.2 Deaths-newborns

weight <2500gmsg
32/664 (4.8) 34/663 (5.1) 1.0 (0.6–

1.7)

0/280 (0) 0/289 (0) - 0/558 (0) 0/338 (0) -

5 Availability of services (Observation)
5.1 Bag, mask and oxygen

availabilityh
12/12 (100) 12/12 (100) - 12/12 (100) 12/12 (100) - 12/12 (100) 12/12 (100) -

5.2 Medicines availabilityh 12/12 (100) 12/12 (100) - 12/12 (100) 12/12 (100) - 12/12 (100) 12/12 (100) -

6 Infection control practices (Observation)
6.1 Soap and running

water availableh
12/12 (100) 12/12 (100) - 12/12 (100) 12/12 (100) - 12/12 (100) 12/12 (100) -

6.2 Hand rub availableh 0/12 (0) 11/12 (92) - 0/12 (0) 12/12 (100) - 0/12 (0) 12/12 (100) -

6.3 Missed instances of

hand hygienei
1325/2366

(56)

442/1163

(38)†

0.48

(0.41–

0.55)†

526/730 (72) 1224/ 2720

(45) †

0.31

(0.26–

0.38)†

621/748 (83) 701/1844

(38)†

0.12 (0.1–

0.15)†

7 Case record documentation (Observations)
7.1 Women who

deliveredk
206/327 (63) 321/331 (97)� 18.8 (9.6–

36.7)†

229/364 (63) 332/386 (86)† 3.6 (2.5–

5.1)†

254/334 (76) 440/494 (89)† 2.5 (1.7–

3.7)†

7.2 Women for antenatal

check-upk
116/181 (64) 193/203 (95)

†

10.8 (5.3–

21.8)†

110/250 (44) 191/277 (69)† 2.8 (1.9–

4)†

134/212 (63) 158/195 (81)� 2.4 (1.5–

3.9)†

(Continued)
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4.1%, p<0.01), stillbirths (1.0% to 2.0%) and systemic infection (0% to 1.2%, p<0.01)

increased, mostly due to improved classification and documentation. Significant improve-

ments in newborn care at birth across the districts for skin-to-skin contact (39.0% to 50.0%,

p<0.05), delayed cord clamping (10.0% to 29.0%, p<0.05) and breastfeeding initiation within

the first hour of birth (16.0% to 40.0%, p<0.05) were observed. Identification of high-risk

pregnancies during antenatal care increased from 5% to 7% and counselling and birth plan-

ning improved significantly from 33.0% to 40% (p<0.01) in all districts. A reduction (6.4% to

5.7%) in newborn deaths in Faridabad SNCU was observed and no deaths occurred in the

SNCUs of the other two districts. Hand hygiene practices adherence improved in all districts

by 15.0–45.0% (p<0.01). Case records completeness and accuracy improved significantly in all

units; labour rooms and postnatal wards (23.0% to 36.0%, p<0.05), antenatal clinics (18.0% to

35.0%, p<0.05) and SNCUs (16.0% to 24.0%, p<0.05). The overall patient satisfaction

improved for target beneficiaries; recently delivered women (9.0% to 20.0%, p<0.05), antena-

tal care (9.0% to 18.0%, p<0.05) and sick newborns (10.0% to 12.0%, p<0.05).

Changes in the maternal and newborn service delivery. The changes in the maternal

and newborn services delivered at these facilities between the intervention period (September

2017-March 2019) compared to the pre-intervention period (April 2016-August 2017) are

shown in Table 3. The average monthly deliveries and antenatal clinic attendance increased in

most of the facilities, mostly at the district and sub-district hospitals. At two FRUs, the monthly

deliveries and antenatal attendance didn’t change due to the unavailability of specialists for

few months. The detection of high-risk pregnancies increased by 2–4.5 fold in two districts

Table 2. (Continued)

Sl.

no

Indicators /Period Faridabad Rewari Jhajjar

Baseline cycle

n/N (%)

Endline cycle

n/N (%)

OR (95%

CI)

Baseline cycle

n/N (%)

Endline cycle

n/N (%)

OR (95%

CI)

Baseline cycle

n/N (%)

Endline cycle

n/N (%)

OR (95%

CI)

7.3 Sick newbornsk 146/187 (78) 150/155 (97)� 8.2 (3.2–

21.9)†

195/257 (76) 221/245 (90)† 2.9 (1.7–

4.8)†

124/174 (71) 95/109 (87)� 2.7 (1.4–

5.2)†

8 Patient satisfaction (Interviews)
8.1 Women who deliveredj 143/ 164 (87) 171/178 (96)† 3.5 (1.4–

8.6)†

141/193 (73) 250/269 (93)† 4.8 (2.7–

8.5)†

111/140 (79) 168/179 (94)† 3.9 (1.9–

8.3)†

8.2 Women for antenatal

check-upj
125/167 (75) 206/221 (93)† 4.6 (2.4–

8.6)†

123/143 (86) 232/239 (97)† 5.3 (2.2–

13)†

118/136 (87) 162/169 (96)† 3.5 (1.4–

8.7)†

8.3 Mothers of sick

newbornsj
59/70 (84) 80/84 (95)† 3.2 (1.1–

12.3)†

55/63 (87) 80/82 (97) 5.8 (1.1–

28.4)�
47/54 (87) 75/76 (99) 11.1 (1.3–

93.6)�

Notes: � Indicate the change is statistically significant (p<0.05)

† Indicate the change is statistically significant (p<0.01).
a The denominator is the total number of pregnant women admitted to the hospitals.
b The denominator is the total number of women with pregnancy-induced hypertension (PIH) admitted to the hospitals.
c The denominator is the total number of pregnant women delivered at the hospitals.
d The denominator is the total number of observations for newborn care at birth.
e The denominator is the total number of pregnant women who attended antenatal clinics.
f The denominator is the total number of observations for care in the antenatal clinics.
g The denominator is the total number of sick newborns admitted to the hospitals.
h The denominator is the total number of weekly/quarterly facility assessments conducted.
i The denominator is the total number of observations for hand hygiene practices in the labour room and sick newborn care units at the hospitals. Missed instances of

hand hygiene practices (cumulative instances of missing hand washing or alcohol hand rub or gloves use by the nurses and doctors), as observed.
j The denominator is the total number of respondents who responded to the interview for patient satisfaction for different services.
k The denominator is the total number of case records reviewed in the labour room, antenatal clinics and sick newborn care units at the hospitals.

https://doi.org/10.1371/journal.pone.0254781.t002
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(p<0.01). The marginal decline in stillbirths (by 0.2%-0.5% across the districts) and caesarean

sections (CS) (by 0.9%-2.1% across the districts) were observed in the two districts. The rise in

stillbirth in one district was due to revised labeing from intrauterine deaths. The average

monthly sick newborns admission increased in the two districts (by 2.0%-14.0% across the dis-

tricts). A reduction in newborn deaths (6.4% to 5.7%) was observed in Faridabad SNCU, pri-

marily the deaths due to sepsis (which overlapped with the hand hygiene reinforcement

period). At baseline, the labour room nurses didn’t resuscitate newborns and called the SNCU

nurses. By the endline, the labour room nurses at several facilities resuscitated newborns

successfully.

Changes in the patient satisfaction. Significant improvements in pooled satisfaction lev-

els among recently delivered women (79.0% to 94.2%, p<0.05), pregnant women attending

antenatal clinics (84.2 to 96.6%, p<0.05) and mothers of sick newborns (86.0%-97.3%,

p<0.05) were observed (S11 Table). Among the recently delivered women, improvements

were observed for availability of nurses and doctors (74.0%-94.6%, p<0.05), cleanliness of the

Table 3. Changes in the maternal and newborn service delivery indicators in the districts during the intervention period compared to the pre-intervention period.

District Faridabad Rewari Jhajjar Pooled

Period Pre-QI

period

QI period Pre-QI

period

QI period Pre-QI

period

QI period Pre-QI

period

QI period

Delivery services
Total deliveries (n) 13046 15712 6044 7205 7462 8067 26552 30984

Monthly deliveries (n) 767 827 355 379 439 425 1562 1631

Vaginal deliveries, % (95% CI) 80.8 (77.8–

83.5)

81.9 (79–

84.4)

86 (81.8–

89.3)

78.7 (74.1–

82.6)

88 (84.5–

90.8)

89 (85.6–

91.7)

84 (82.1–

85.8)

83 (82–85.7)

Caesarean sections, % (95% CI) 18.9 (16.3–

22)

17.8 (15.7–

21)

11.2 (8.1–15) 14.5 (11.1–

18.4)

13.1 (10.1–

16.7)

11 (8.2–14.4) 15.6 (13.8–

17.5)

15.5 (13.9–

17.5)

Stillbirths, % (95% CI) 1.7 (0.0–2.8) 1.5 (0.7–2.5) 0.9 (0.1–2.4) 1.2 (0.4–3) 0.8 (0.2–2.3) 0.3 (0–1.3) 1.3 (0.7–1.9) 1.1 (0.6–1.7)

Pregnant women referred, % (95% CI) 9.5 (7.5–11.8) 8.6 (6.7–10.7) 17.6 (13.7–

21.8)

13 (9.7–16.7) 10 (7.3-4-

13.2)

16 (12.6–

19.8)

11.3 (9.8–13) 11.4 (10–

13.1)

Antenatal services
Total antenatal clinic attendance (n) 30532 22720 13698 10680 24674 22342 55742 68904

Monthly antenatal clinic attendance (n) 1336 1607 628 721 1314 1299 3279 3627

Proportion of high-risk pregnancies, %

(95% CI)

2 (1.3–2.9) 9 (7.6–10.5)† 14 (11.4–17) 8 (6.1–10.2) 5 (3.9–6.3) 10 (8.4–

11.7)†

5 (4.7–6.3) 9 (8.2–10.1)†

Newborn services
Total admissions (n) 3123 3567 1704 1590 1741 2197 6568 7354

Admissions per month (n) 184 188 100 84 102 116 386 387

Discharged, % (95% CI) 74 (66.9–80) 78.2 (71.6–

83.8)

78 (68.6–

85.6)

74 (63–82.8) 84 (75.7–

90.7)

82 (73.6–

88.4)

77 (72.4–81) 78 (73.6–82)

Referred/LAMA, % (95% CI) 20 (14.6–

26.6)

17 (11.9–

23.1)

22 (14.3–

31.4)

26 (17.2–37) 16 (9.2–24.2) 16.5 (10.1–

24.4)

20 (16–24.3) 19 (15.3–

23.4)

Deaths, % (95% CI) 6.4 (3.4–11.1) 5.7 (2.9–10.2) 0 0 0 0 2.9 (1.4–5) 2.7 (1.2–4.7)

Inborn newborns, % (95% CI) 47 (39.3–

54.2)

48 (40–55.2) 48 (37.9–

58.2)

58 (47–69) 61 (50.6–

70.3)

61.2 (51.7–

70)

51 (45.9–

56.1)

55 (49.9–60)

Newborn with birth weight <2500gms,

% (95% CI)

43 (35.7–

50.4)

52 (44.7–

59.4)

64 (52.8–

73.3)

45 (34.3–

56.5)

68 (57.6–

76.6)

65 (55.2–

73.3)

51 (45.9–

56.1)

54 (48.9–59)

Note: � Indicate the change is statistically significant (p<0.05)

† Indicate the change is statistically significant (p<0.01).

Pre-QI period: April 2016- August 2017 (prior to the quality improvement activities); QI period: September 2017- March 2019 (the period of quality improvement

activities); LAMA: Left against medical advice.

https://doi.org/10.1371/journal.pone.0254781.t003
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wards and toilets (64.0%-88.6%, p<0.05), care after delivery (79.8 to 93.3%, p<0.05), counsel-

ling at discharge (79.3% to 96.8%, p<0.05), diet services (68.0% to 86.0%), and overall comfort

(79.0% to 93.6%, p<0.05), at pooled level. For the antenatal clinics, improvements were

observed for toilets cleanliness (59.7% to 94.2%, p<0.05), reduction in waiting time (71.2% to

86.0%, p<0.05), and general cleanliness of the waiting area (81.0% to 94.2%, p<0.05), at the

pooled level. For the SNCUs, improvements were documented for cleanliness (70.8% to

95.3%, p<0.05), appropriate space for the mothers/caretakers (78.5% to 93.85%, p<0.05) and

signage and accessibility to the wards (79.5% to 95.5%, p<0.05), at the pooled level. At few

facilities small or no changes in some components were due to the manpower-related chal-

lenges including transfers, relocations and strikes.

Findings from the qualitative assessments

Understanding of QoC. At baseline, the functionaries had a limited understanding of

QoC and the components. They considered QoC as availability of medicines, right medication,

appropriate treatment, infection prevention, better facilities and cleanliness. The items like

case documentation, essential physical facilities, effective communication and counseing and

patient satisfaction feedback were not considered as part of the QoC. The review of protocol

adherence, local efforts for continued education for knowledge and skill retention and action

based on data were not practiced. Implementation of the QI processes assisted the functionar-

ies at all levels to understand the components of the QoC and the processes.

“Quality of care means patients should get prompt care, all medicines and equipment should
be available.” (Specialist Medical Officer, District Hospital, Baseline cycle)

“According to me, quality of care means to provide good facility along with proper treatment
and care to the patient” (Nurse, FRU Hospital, Baseline cycle)

“Quality of care means appropriate treatment, good records and monitoring, good hygiene,
sanitation, and most important thing is patient satisfaction.”

(Medical Officer, FRU Hospital, Endline cycle)

“Quality is not only about medicines and treatment. It also includes clean surroundings, bio-
medical segregation according to the guidelines. Adequate healthcare providers are also
needed for good quality of services.”

(Nurse-in-charge, District Hospital, Endline cycle)

Key changes noticed. The functionaries noticed changes in the infrastructure mainte-

nance, cleanliness and functionality, biomedical waste management, disinfection and infection

prevention practices, record keeping, patient counseing and also case management, especially

the high-risk cases. The nurses and doctors appreciated the training and weekly meetings for

self- and facilitated learnings, which improved their practices. They perceived the importance

of the case record documentation and periodic review of the cases and deviations.

“There are many changes. Biomedical waste management has improved. Staff is more respon-
sible than earlier. Cleanliness has improved. Infection control practices are now followed.
Training sessions are being regularly conducted for the staff. Regular visits of the officers are
being done on a routine basis.

(Specialist Medical Officer, District Hospital, Endline cycle)
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“Many changes have happened like cleanliness in the hospital, improvement in record mainte-
nance, and solution of the infrastructure issues. The way of working has changed now and we
are working in a better way now. (Nurse, FRU Hospital, Endline cycle)

“Yes, improvement in SNCU cleaning and hand hygiene. More hand rubs are provided.
Cleaning checklist and register for clothes for cleaning started. Training provided on hand
washing and cleaning.” (Support staff, Sub-district hospital, Endline cycle)

Facilitation by the QM team and external project team members. The functionaries

recognized the role of the QM team with local staff and their participation in the gap identifi-

cation, developing action plans and tracking. They were appreciative of the external experts

for their review and guidance. The roles of project staff in case record review, observations and

regular feedback, facilitating the training and weekly sessions and facilitating the function of

the QM team were highly appreciated. Some of the nurse in-charges and nurses anticipated

that the project nurses would assist them in the clinical and documentation activities. The spe-

cialists in SNCU and the labour room were appreciative of the external expert’s feedback and

constant engagement of the project coordinators for pushing the infrastructural gaps and man-

power reorganization issues with the administration, which were pending for some time.

These QM and QI processes assisted the facilities to meet the national and state assessments

for QoC.

“The QM team and project team were very helpful. Due to the constant presence of the project
team, hand washing practices have been improved. The team found out the gaps and imple-
mented the solutions, which were very helpful to us. Regular discussions on the gaps identified
were held with the staff and they were motivated to perform better in future.”

(Specialist Medical Officer, District Hospital, Endline cycle)

“The QM team and project team were very helpful to us.We were guided about maintaining
records and the importance of record-keeping and timely upgrading. Infection control and
hand washing practices were encouraged.Weekly training was also very helpful.”

(Nurse, District Hospital, Endline cycle)

“By observing the things on a day-to-day basis, giving training, monitoring the things and tell-
ing the correct way of doing helped us to work properly.”

(Support staff, Sub-district Hospital, Endline cycle)

Sustenance of the changes and practices. The functionaries were hopeful that the

changes in the practices shall continue and the checklists and reviews shall be included

in the routine practices. The majority of them were of opinion that a dedicated staff

should be there to undertake the QoC related activities routinely. Some of the nurses

were of opinion that the nurse-in-charge can undertake some of these activities. Some of

the staff were not sure and apprehensive about the sustenance and who shall be

responsible.

“These improvements should be sustained. One dedicated person should be appointed to
supervise all the quality things. Daily visit of the concerned person should be done.”

(Specialist Medical Officer, District Hospital, Endline cycle)
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Table 4. Challenges faced, strategies adopted and outcomes achieved during the implementation of quality improvement activities.

Challenge specification Strategies adopted Outcomes

Maternal care related issues
• Hesitation and apprehension of specialists for the

quality improvement effort

• Concerns for various components

• Orientation of the health functionaries on various aspects of

quality of care

• Repeated dialogue and explanation about the activities and

support from the quality implementation team

• Minimised the apprehensions of most

of the doctors and nurses

• Some apprehension of specialists

persisted

• Low skills in resuscitation • Orientation of the staffs regularly on resuscitation by technical

experts and weekly self-learning

• Resuscitation skill and practice

improved

• Participation in the weekly meetings and self-

learning

• Flexibility in day and timing for the conduct of the review and

self-learning meetings according to the availability of staffs

• 95% weekly meetings held

• Participation of staffs improved

• Non-availability of the obstetrician at some FRUs

from all three districts and for some months at one

district hospital

• The district health administration had been informing the state

about the manpower challenge. No short term specialist could be

hired at the FRUs.

• A contractual arrangement was made with a private obstetrician

to provide on-call service for CS.

• No change was observed at the FRUs.

• Some CS deliveries were conducted at

the district hospital.

Newborn care related issues
• Infrastructural challenges • Repeated persuasion and engagement with the district

administration for addressing the procurement, repair and

renovation requests

• SNCU in one district renovated

• Renovations and repairs done

• KMC facilities operationalised

• Nurses availability • Nurses were relocated from other areas and new recruitments • Availability of nurses improved

• Low skill and knowledge and learning opportunity • Orientation of the staffs regularly on critical aspects by technical

experts and weekly self-learning with the availability of the

protocols

• Improved knowledge and skills of the

nurses in the labour room and SNCUs

• Non-availability of specialist and doctors for round

the clock service at SNCU

• Discussion with the specialists for an evening round and on-call

availability

• Evening rounds by specialists initiated

• Doctors at one facility engaged

Generic issues
• Limited understanding of the quality of care among

the service providers and administrators

• Orientation of the staffs and administrators about the quality of

care and its components

• Repeated dialogue and feedback using the assessment results

• The project team assisted in the general quality improvement

process for the hospitals

• Improved in the understanding of the

quality and activities

• The leadership changes required

repeat discussions

• Acceptance of the Quality Management team or

Technical Support Unit

• Repeated meetings with the teams from various units

• Non-interference by the project team in the clinical care

• Supported in improving the documentation and facilitated

discussion with the administration for approvals

• Participation of the staffs in the identification of the problems and

solutions further improved confidence and trust.

• A better understanding of the issues

and challenges

• The project team gained confidence

and support from the various staffs

• Manpower shortage and engagement of contractual

staffs

• Shifting and relocation of staffs

• Identification of the areas and persons for possible relocation and

posting in SNCU and Labour room

• Discussion with the hospital and district administration

• Relocation of the nurses and staffs for

SNCU and labour room

• Initiation for new recruitments

• The conflict between health service staff and NHM

staffs

• The challenges were beyond the scope of the Quality Management

team or Technical Support Unit

• Could not achieve much change

Administrative issues
• Pending requests from the SNCU and labour room

related to infrastructure, equipment, staff, medication

and other

• Time taken and procedure for approval of expenses

and payments

• The project team pursued with the administration and finance

team at the district and facility level for action on the requests

• The project team assisted in preparing the request and proposals

for various gaps identified

• Review meetings were used as a platform for addressing various

issues and challenges

• Infrastructural gaps including repairs

and renovations and small

procurements

• Frequent changes in the administrative leadership

• Strikes by the contractual staffs

• The challenges were beyond the scope of the Quality Management

team or Technical Support Unit

• Could not achieve much change

Note: SNCU: Sick newborn care unit; NHM: National Health Mission; KMC: Kangaroo mother care; CS: Caesarean section.

https://doi.org/10.1371/journal.pone.0254781.t004
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“People should be sensitized about how and why we need to improve the quality of health ser-
vices. The Quality Manager and Hospital Administration department should be given this
charge to continue the process.

(Specialist Medical Officer, District Hospital, Endline cycle)

“These processes should be continued. I am not sure who will do this. But you should talk to
our seniors to carry on these activities on regular basis in the future.”

(Nurse, District Hospital, Endline cycle)

No one from the hospital will work on improving the quality. Some people or teams from out-
side will have to come for this purpose.”

(Support staff, District Hospital, Endline cycle)

Challenges experienced during implementation. The challenges experienced and strate-

gies to address them are summarised in Table 4 The specialists and facility leaderships had

apprehension regarding the QI improvement activities and external facilitation at the begin-

ning of the project. They perceived the QI process as a review, audit and monitoring of their

activities by external teams. While orientation, repeated dialogues and joint working mecha-

nism reduced their apprehension, but for some obstetricians, it persisted longer. The blood

storage facility at five FRUs could not be functionalized during the period. Due to the non-

availability of the obstetricians or doctors trained for CS, limited emergency obstetric services

could be offered at the FRUs. At one district hospital, when the regular obstetrician was on

long leave, a private obstetrician was engaged on-call basis and caesarean sections were con-

ducted, but far less than expected. Most of the manpower gaps were beyond the scope of the

hospital administration, which prevented improvements in the service readiness indicators.

The non-availability of the manpower (because of relocation or transfer of doctors and nurses

and strikes of contractual nurses) led to a decline in patient satisfaction scores and a longer

waiting time for antenatal contacts for brief periods at some facilities. At six facilities (all dis-

trict hospitals and three FRUs) the leadership changed and three facilities experienced the

change more than once. The district health administrator changed in all districts and more

than once in two districts. The specialists at three facilities and nurses at most of the facilities

were transferred or rotated. Several nurses posted in labour rooms and SNCUs were contrac-

tual staff with lesser pay than the regular staff and were rotated within the hospital, which

affected the performance and service delivery. During the study, two episodes of strikes by

these contractual nurses were observed, which affected the service delivery.

Discussion

The quality improvement intervention demonstrated improvements in the service readiness,

especially the labour rooms and SNCUs across the facilities, except for the manpower, avail-

ability of operation facility, and blood bank at the FRUs. The quality and completeness of case

records for deliveries, sick newborns and pregnant women improved significantly at all facili-

ties. The patient satisfaction levels improved significantly for all components assessed, espe-

cially for the overall cleanliness and functional toilets, dietary provisions, and counseing at

discharge. Significant improvements were observed at all facilities for care at birth, skin-to-

skin contact and breastfeeding initiation. Reductions in the waiting time for antenatal check-

ups were observed, especially for the high-risk pregnancies at some district hospitals. There

were improvements in the knowledge and skill status of the nurses for delivery and newborn

care through training and self-learning opportunities. Overall, the number of deliveries,
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antenatal clinic attendance and detection of high-risk pregnancies at the facilities were

increased during the intervention period compared to the pre-intervention period. The sick

newborns’ admissions increased for two SNCUs and the proportion of newborn deaths at one

SNCU declined.

During the study period, half of the gaps identified under various domains of QoC were

closed. Most of these were related to the infrastructure and processes, which were feasible for

the local administration. The pending gaps required actions at a higher level, budget and moti-

vation of the officials to pursue with the higher administration. The understanding of the hos-

pital staff across all levels about QoC improved during the life of the project. The experiences

of the functionaries were overall positive, which corroborated with the changes observed in

the processes, structures and outcomes. The processes related to the QoC, external project

team support, weekly training linked to the meetings, constant feedback and participation of

the local members in the QM teams throughout were perceived positively. The QI improve-

ment processes were acceptable to the healthcare functionaries (doctors, nurses and other

staffs), facility and district management. The implementation of QI processes was feasible with

regular adaptation based on the data and feedback, with support from the technical support

and facilitation by the project team. The sustainability of the QI processes and practices after

the withdrawal of the project team support is yet to be seen. The stakeholders had mixed reac-

tions regarding the sustenance of the efforts without external facilitation and monitoring. Low

level of motivation for improving the QoC and maintaining the improvements achieved and

accountability among some service providers and leadership and contextual influences make

the health system and the facilities vulnerable to slip into the pre-intervention phase again.

Effective implementation and sustainability of QI interventions require regular review, identi-

fication of gaps, addressing them with high motivation and skills, supportive environment and

administrative facilitation.

Several solutions need customization according to local context and thus the QI interven-

tions and processes cannot be prescriptive. To scale up QI efforts, guidelines are needed, but

local capacity building and motivation for adopting these processes and tracking the indicators

are critical to identifying the gaps and design context-specific solutions and monitor. Intensive

external technical and/or financial support can make a visible impact, but sustainability is a

challenge. The government’s present QI (LaQshya) initiative for labour rooms focuses primar-

ily on the structural aspects with limited inclusion of functional and client experience aspects.

The ongoing QI efforts can be leveraged for furthering the QI efforts, especially in busy hospi-

tals. For scaling up at the state level, technical support mechanisms for the districts are to be

coupled with capacity building, monitoring and analysis. For impact on the maternal and neo-

natal indicators, efforts at facilities across all levels with a continuum of care linked to the com-

munity are needed.

Facility service readiness assessment is considered important for QoC, but the available

tools capture the components variably with limited documentation for the outcomes [34]. A

study in Bangladesh, Ghana and Tanzania documented the feasibility of using a tool for assess-

ment of the three domains including clinical care, patient rights and crosscutting components

[35]. The WHO integrated tool to assess the facility level QoC in MNCH adapted for India was

used in this study for documenting the service readiness, which performed well. The suitability

of a similar tool was documented in Malawi for quality improvement [33,36]. Clinical case

assessment and management documentation is a critical part of QoC. Despite the use of for-

matted case sheets with checklists for maternal and newborn care in Haryana, several docu-

mentation gaps were observed. With the QI efforts, the completeness and quality of

documentation increased to over 90% level for most and quite substantially for some
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components for delivery, antenatal and newborn care. Constant review and feedback by the

project team were critical for achieving and maintaining the level of documentation.

Case record completeness for obstetric care has been a challenge across several countries.

In a study across five countries (Bangladesh, Guinea, Mali, Niger, and Uganda), case records

missed the key clinical information, partograph (0%-23.9%) or inappropriate charting (35.0%-

98.0%) and missing fetal (40%) and maternal (10%) outcome information [37]. In Ethiopia,

partographs were charted in 12% deliveries and not used for CS decisions [38]. Another study

from Africa (Burkina Faso, Ghana and Tanzania) documented the childbirth record complete-

ness in 64%-74% of cases with the newborn monitoring component being the lowest (29%-

65%). For the antenatal cases, the overall completeness was about 82%-88% with lower quality

for treatment (27%-78%) and laboratory findings (35%-43%) [39]. Another study from South

African observed missing information for 54%-98% of antenatal cases [40]. We also docu-

mented lower (case record completeness and quality at baseline, which improved to 90% for

most of the components with the QI efforts across the facilities and districts.

Consistent positive associations between patient experience, patient safety and clinical effec-

tiveness for a wide range of diseases, settings, outcome measures and study designs have been

reported [41]. Although patients’ satisfaction and experience are important measures of the

QoC, there is no consensus in the literature about the measurement. Higher patient satisfaction

with delivery and antenatal care was associated with lesser waiting time, privacy, better health

providers’ attitude and communication, availability of equipment and facility, cleanliness, lower

expenses [42–48]. In our study, significant improvement in satisfaction scores among all three

categories of beneficiaries was observed, which paralleled with the changes in the scores for

facility readiness, cleanliness and facilities, availability and counseling by the healthcare provid-

ers, reduction in waiting time. Presence of doctors for round-the-clock services in SNCUs and

specialists (obstetrician and paediatrician) at the FRUs can improve obstetric and newborn

care. Function and performance of the FRUs can be improved with provision of uninterrupted

grid power supply, 24x7 security and regular kitchen facility for patients.

Rapid assessment, triaging, optimizing patient flow and time spent at the clinics and hospi-

tals improve the performance, patient satisfaction and QoC. In our study, at two district hospi-

tals the waiting time and total time spent by patients in the antenatal clinics decreased. The

time to first contact in labour rooms was reduced in two district hospitals. This practice has

been studied sporadically and documented improvements through altering the patient flow or

organizing the facility for emergency room [49,50], general OPD [51], pain clinics [52] and

daycare oncology clinics [53] have been reported. We couldn’t find any other study using cli-

ent flow analysis for the pregnancy, delivery or newborn care for comparison.

The knowledge and skill status of the nurses improved with the modest retention after 15

months period through periodic self-learning and facilitated practice. The antenatal clinic

attendance and the number of deliveries increased at most of the facilities during the interven-

tion period. A marginal decline in the stillbirths and CS in two hospitals was observed. The

pooled CS rates were 15.5% (11%-17.8%), which were comparable to the reports from India

[54,55]. About 30% of the women in labour from lower-level facilities were referred to these

facilities [19,56]. Thus higher CS rates were expected at these facilities. The CS at these facilities

constituted 3%-5% of the total deliveries in the districts. The rise in newborn admissions and

drop in referral and death (especially due to sepsis) were observed in our study. Use of ‘Safe

Childbirth Checklist’ across 24 districts of Uttar Pradesh, India improved birth attendants’

adherence to practices at one year (intervention- 62% vs. comparison- 44%), but no difference

in the maternal or neonatal outcomes [18] was reported. In Haryana, a study using multi-

pronged technical support similar to our study in 15 PHCs from two districts (Ambala and

Yamunanagar) increased the deliveries and improvement in six of twelve practices, but the
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neonatal mortality and stillbirth remained unchanged [19]. Our study results are similar to the

QI studies from Haryana and Uttar Pradesh, which also observed the improvements in the

processes and practices related to maternal and newborn services, but not in the mortality and

morbidity outcomes [18,19].

Our study had some limitations and potential biases. First, the study was implemented at

nine facilities from three districts and was not adequately powered to detect the change in

mortality. Second, we used multiple processes and service delivery-related intermediary indi-

cators. The changes in these process indicators were documented separately and the effect of

multiple factors was not considered. Third, there was no control or comparison group. In the

absence of a suitable control/comparison group of participants or facilities, we used the pre-

intervention period for comparison. Fourth, we didn’t document the cost-benefit and cost-

effectiveness of the interventions. Fifth, the QI steps were implemented with support from the

external project team and the results may not be the same if implemented without it in a real

setting. Sixth, the variations in the infrastructural, manpower and leadership factors across the

districts and facilities could have affected the processes and outcomes. Finally, due to limited

resources, we couldn’t plan for documenting the sustainability of the QI processes and out-

comes after the withdrawal of the external monitoring and support.

Our study had several strengths. First, we implemented incremental PDSA QI cycles. Sec-

ond, the use of mixed-method design provided an opportunity for corroborating and confirm-

ing the changes in the QoC components as observed in the processes, structures and

outcomes. The quantitative and qualitative data allowed triangulation of the changes in the

processes and outcomes with the perceptions of the various stakeholders and the potential sus-

tenance. Third, we focused on multiple domains of QoC. Fourth, the QM teams were led by

the functionaries from the districts and facilities, facilitated and supported by the external proj-

ect team and technical experts. Finally, we involved multidisciplinary technical experts for doc-

umentation, facilitation and mentoring processes.

Conclusion

The study demonstrated improvements in the facility readiness, clinical care at birth, maternal

problems and during pregnancy, quality of case records, knowledge and skill status of service

providers, service response time, patient satisfaction level and also the number of deliveries,

ANC attendance at all the facilities and admission of sick newborns at the designated facilities.

Several identified gaps could not be closed due to administrative, financial and procedural

requirements. Despite the observed improvements, there is a risk of reversal of the achieved

improvements in the practices and indicators in absence of push from the leadership, regular

feedback to the service providers and motivation of the QM team. To sustain the gains in

QoC, concerted efforts from the facility and district leaderships and facilitation from the state

level are needed. For scaling up of QoC processes and interventions, dedicated teams at state

and district levels are needed, who can implement the processes with technical support from

the academic, research and implementation specialists. Thus, for achieving, monitoring and

sustaining the QI gains and to keep the QM teams motivated, the use of appropriate tools

along with a facilitating and functional health system at all levels is essential. The QI must be

made an integral part of the health system processes and institutionalized across all levels of

facilities with an appropriate technical and supportive supervision framework.
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