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Abstract

Background: In developing countries, nearly 50% of all childhood deaths occur in the neonatal period, most commonly in the first
2 days of life. A large proportion of these deaths occurs in health facilities and is due to inappropriately recognized and managed
birth asphyxia, infections and low birth weight. A lack of quality indicators makes it challenging to quantify and track care quality,
and to measure the impact of Quality Improvement (QI) interventions in low resource settings.

Objectives: The goals of this study were to (1) develop a set of newborn care Quality of Care (QoC) measures that are feasible and
applicable in resource limited settings and (2) utilize these QoC measures to drive QI interventions in a community level hospital
in rural India.

Methods: Potential QoC measures representing key newborn care processes were extracted through a literature review using
pre-specified criteria and from WHO guidelines, then categorized based on level of scientific evidence. Through a modified
Delphi technique, using a consensus panel of local and international experts and 2 rounds of review, key QoC measures, deemed
appropriate for newborn care were selected and rated for feasibility. We then used selected measures to assess the community
hospital compliance at baseline (2014) and during implementation of a comprehensive newborn QI program (2015 to 2018).

Results: Of 27 potential QoC measures identified from literature review and WHO guidelines, 10 were selected by the expert panel
and grouped into 3 categories: (1) QoC measures for newborn care immediately after delivery and (2) QoC measures for general
and (3) low-birth-weight newborn care. We recorded compliance with QoC measures in 226 care encounters pre-intervention and
in 717 encounters during a 4-year QI intervention. Compliance across all QOC measures was low at baseline (All score average 38%;
Range: 0-100%) and improved in most areas following a QI intervention (62%; Range: 0-100). Measurements showed variability
between intervals attributable to changes in staffing and care organization.

Conclusions: This study identified feasible evidence based newborn care quality measures for low resource settings which can be
used for trending quality of care. A quality improvement intervention resulted in significant and sustained improvement of care
quality in most areas.
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Introduction

Annually 5.4 million live-born children die before reaching their
fifth birthday. Forty six percent or 2.5 million of these deaths occur
in limited resource setting and in the first 28 days of life known as
the neonatal period. In addition, 3.2 million children were reported
stillborn. It is estimated that approximately 1 million of these stil-
Ibirths are due to intra-partum complications. While there has been
progress in reducing the number of overall child deaths worldwide,
this progress has been much slower among newborns [1-4]. Neona-
tal deaths now account for 46% of all under 5y child mortality [5].

According to the WHO, the most common direct causes of de-
ath in the neonatal period are prematurity and Low-Birth Weight
(LBW) complications (16%), birth asphyxia 11% and neonatal
sepsis (11%) [6]. More than 80% of neonatal deaths occur in LBW
babies - with a recent shift in the timing of these deaths closer to
the time of birth [7-9]. Evidence-based, cost-effective interventions
that directly address the neonatal causes of death are well known,
and if implemented on a large scale with adequate population co-
verage, a large number of these deaths could be prevented [10, 11].
However, barriers to deliver evidence-based care for newborns in
limited settings persist, leading to poor outcomes. Poor outcomes
are commonly the result of multiple factors, including limited ac-
cess to healthcare facilities, limited skills of healthcare staff, limited
equipment availability, lack logistical support, and suboptimal local
leadership [11,12].

Despite recent increases in both financial and personal invest-
ments in health facilities, the quality of health service delivery has
remained a critical problem in many countries, including India [13].
Ensuring coverage of interventions that directly target the leading
causes of neonatal death are among the highest priorities among
global policy makers. Effective application of guideline based best
practice has remained problematic in many settings worldwide
[14-16]. A major challenge in health program implementation that
specifically target causes of neonatal deaths through care quality
interventions is the lack of universally applicable, valid and feasible
quality indicators for optimal neonatal care [17]. Previous publica-
tions have recognized the importance of Quality Care (QoC) mea-
sures on patient outcomes, but actual measurement of health care
quality is a major challenge, particularly in Low-Middle Income
Countries (LMICs) [18-21]. A variety of newborn QoC measures, as
well as general guidelines, are available in the literature but practi-
cal use of these measures to benchmark and improve health care
delivery across health systems has not yet been accomplished. In
addition, many of the existing QoC measures are centered around
patient outcomes rather than on evidence-based care processes
[22-27]. Reduction in newborn mortality will require translation of
existing guidelines into feasible QoC measures that could be broa-
dly used in LMICs to monitor and benchmark care delivery, identify
improvement opportunities and guide future health interventions
[28].

The purpose of this study is to develop a set of key QoC mea

Copyright© Fassl B

sures for newborns that are feasible and applicable in resource li-
mited settings to drive care process improvements. Specifically, we
sought to (1) identify feasible evidence based QoC measures that
are aligned with both national and international health priorities,
and (2) utilize these measures to assess health care performance
of a rural hospital in India, pre- and post-implementation of a new
Quality Improvement (QI) intervention.

Methods

Study Location

This study took place in Shree Chhotubhai A. Patel Hospital
(CAPH) in Vadodara district in the state of Gujarat, India. The ho-
spital serves as the local governmental Community Health Center
(CHC) and is the designated governmental health facility for Sinor
Taluka (administrative unit). CAPH provides basic medical services
to a population of approximately 80,000 and consists of a 50-bed
general adult and labor unit as well as a 35-bed pediatric unit. Ho-
spital core staffing includes two senior physicians (10+ years’ expe-
rience), 2-3 junior physicians (<2 years’ experience), 11 nurses and
14 helpers known as “wardboys”. With regard to specialty services,
1 obstetrician is consistently available while pediatric and surgical
care are available only intermittently. The hospital is located in a
rural farming community and serves as the primary referral center
in the area. CAPH is managed by the Shakti Krupa Charitable Trust
(SKCT), a local no governmental organization, which operates the
hospital as a public-private partnership operation together with
the health ministry of Gujarat. The University of Utah (UU) has a
training and clinical partnership with CAPH and provides techni-
cal/clinical assistance, education and professional and programma-
tic development to local providers. This QI study was approved by
the Institutional Review Board (IRB) of the University of Utah and
was carried out with the permission of CAPH and in collaboration
with the Gujarat Pediatric Society.

Study Design

This study was a quality improvement study in which we uti-
lized the existing hospital resources, medical and administrative
infrastructure to operationalize neonatal care improvement inter-
ventions following iterative PDSA improvement cycles. The study
had 2 distinct phases. Phase 1: Definition of QoC measures; Phase 2:
Application of QOC measures in a clinical setting during a newborn
quality of care improvement.

Phase 1 - Definition of QOC Measures - Jan -July 2014: Iden-
tification of quality measures: We assembled a multidisciplinary
team, consisting of 5 frontline clinical care providers with daily
exposure to routine neonatal care issues (one pediatrician, two ge-
neral physicians, one nurse, and one ward boy), one hospital ad-
ministrator, one nationally recognized pediatric expert and health
policy representative (President of the Gujarat Pediatric Society -
pediatrician in practice) and 1 international pediatric advisor (BF)
who primarily facilitated the consensus process. Our team perfor-
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med a literature review for neonatal care guidelines to identify key
neonatal care processes and define potential quality measures that
are: aligned with national and international health priorities, evi-
dence based, applicable in low resource settings, and applicable in
rural India. The guidelines reviewed included the national Indian
neonatal care guidelines, WHO and UNICEF core publications, as
well as Gujarat state level health policy guidelines [29-38].

This review yielded 27 measures (Table 1) which were selected
for an in-depth discussion by the team. We performed 2 rounds of
review, during which all measures were ranked with regards to fe-
asibility and applicability using a 3-point Likert scale. (Not-mode-
rately-highly. Feasible/applicable). After each review, the 5 lowest

Table 1: List of 27 QOC Measures Reviewed.
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performing measures were selected for discussion to be excluded.
Elimination of measures was based on a consensus agreement wi-
thin the group. Furthermore, the group agreed to preferentially
select measures that primarily target the 3 major causes of neona-
tal death: prematurity, low birth weight, and intrapartum compli-
cations. During the review process and ensuing discussions, some
measures were refined from their original definition or were com-
bined to serve as cluster measures. Ultimately, the team achieved
consensus on 10 newborn QoC measures, which were grouped into
3 categories (Table 2) based on whether they were appropriate
for immediate newborn care, routine newborn care or for and for
low-birth-weight (LBW) newborns.

# Measure Elimination round 1 Elimination round 2 Reason
1 Bag and appropriate mask
in delivery area
2 Suction in delivery room
3 Oxygen in delivery room

Bag and mask ventilation
4 with chest rise in infants not
responding to stimulation

Chest compressions for

Lack of focus on initial stage

and documented

5 infants with HR below 100 yes of resuscitation
despite BMV
Intubation of infants with
6 apnea not responding to yes Lack of skill and equipment
BMV
No fundal pressure during . L
7 second stage of labour yes Considered less significant
8 Delayed cord. clamping yes Considered less significant
>3min
9 Early breastfeeding after
delivery within 30 min
10 KMC care for all infants
Erythromycin eye ointment . L
11 for all children yes Considered less significant
12 Vitamin K lgfﬁtlon within yes Considered less significant
13 Weight obtained at birth

Appropriate classification
14 and documentation of LBW
status in infants

Documented assessment for

Difficulty in assessment and

distress or other signs of
infection

15 . . es . .
respiratory distress y consistent documentation
16 Intravenous antibiotics for
infants with fever
Intravenous antibiotics for
17 infants with respiratory
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Intravenous antibiotics for
infants born to mothers
with prolonged rupture of
membranes, maternal fever

18

yes

Difficulty in assessment and
consistent documentation

Hospital discharge for
infants weighing 1800g or
more

19

Hospital discharge for
infants who are able to feed
well

20

Hospital discharge for LBW
infants who maintain nor-
mal body temperature

21

Daily vital signs obtained

22 and documented

Daily weight obtained and

23 documented

Daily feeding intake must
be recorded in LBW infants
<2,000g

24

Vit D supplementation for

25 breastfed infants

Not feasible: Many patients

yes cannot afford supplement

Counseling provided to
families with LBW infants
<2,000g

26

Not feasible: Too time

es . .
y intensive

Random blood sugar check
for infants with LBW
<2,000g

27

yes

Lack of equipment

Table 2: Final Selection of Quality of Newborn Care Measures.

Appropriateness of immediate newborn care

1 % deliveries with appropriate delivery room equipment: Oxygen, bag and infant size mask, suction, towel
2 % newborns who received appropriate initial steps of resuscitation: drying, suctioning, stimulation
3 % newborns with appropriate assessment of the respiratory status within 30 seconds (effective vs ineffective breathing; normal breathing vs
gasping vs apnea)
4 % newborns with absent/ineffective breathing receiving correct bag and mask ventilation within 1 minute
Appropriateness of routine newborn care
5 % newborns with LBW identified appropriately on admission
6 % newborns with at least once/day Vital signs and weight recorded
7 % newborns with danger signs (temp >38.0, resp. distress, convulsions) treated with i.v. antibiotics
Appropriateness of care for Low-Birth-Weight (LBW) newborns.
8 % LBW with appropriate inpatient monitoring: daily vital signs, weight, feeding recorded
9 % LBW with appropriate thermal protection (Kangaroo care or warmer)
10 % LBW who met appropriate discharge criteria: Weight >1800g, feeding established, weight gain documented, normal temperature

Phase 2: Implementation of Quality Improvement Project
and Application of QoC Measures During a Quality Improve-
ment Intervention to Improve Neonatal Care Delivery and Sup-
port Best Practice (June 2014 - 2019): We assembled a multi-
disciplinary QI team which consisted of representatives from each
of the professional groups providing care: hospital administration,
physicians, nurses, ward boys. The local QI was mentored by the
University of Utah project team which followed the QI framework

methodology designed by the Institute of Medicine (I0M) outlining
6 aims and 10 rules for care delivery redesign [39] and utilized Six
Sigma’s DMAIC (define-measure-analyze-improve-control) imple-
mentation model for this project in India [40]. We designed impro-
vement interventions to support best practice and address gaps
and build capacity in 6 domains of health care delivery. Summary of
key interventions is outlined in (Table 3).
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Table 3: Summary of Key QI interventions.
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of hospital administration responsibility

QI Domain Processes initiated: Interventions/Drivers Process Output
- Definition of expectations, roles and responsi-
bilities
Improved staffing structure in delivery room and
- Revised staffing schedule patient ward
Staffing - Increased responsibility for lower-level staff | Definition and agreement on care needs for LBW
after completion of training (ward boys, swee- infants
pers)
Improved communication between care teams
- Team building efforts across staff (MD-nur-
se-wardboy)
- Training courses for physicians,
nurses, ancillary staff. (Helping Babies Breate, Improved case management skills for common
Staff skill/knowledge Essential Care for Every Baby and Small Baby, conditions: birth asphyxia, routine newborn
KMC care training, feeding, temperature mana- care, low birth weight infants,
gement, weight management, etc)
- Standard equipment lists and
checklists for duties on the ward, fielivery room Staff has equipment in delivery room and ward
Equipment and newborn care unit area available. Care process can be carried out
- Pharmacy and medical supply without interruption.
inventory
Decreased equipment shortages (i.e. oxygen)

Logistics Pharmacy and medical supply inventory as part | Staff has equipment in delivery room and ward

area available. Care process can be carried out
without interruption.

Outcomes monitoring

- Concensus on QoC benchmarks

- Data and outcomes feedback to
frontline providers

- Data driven gap analysis and
introduction of structured review and feedback
system

- Introduced morbidity and mortality

review

Shared vision and goals of care which aligns
administration, medical team and ancillary staff

Administrative

- Appointment of nursing, physician
and wardboy quality leader

- Replace “punish-for-poor-perfor-
mance” management style with a collaborative
goal oriented approach

- Introduce tools that facilitate best
practice: standard order sets, new medical
record, nursing chart etc with built in decision
making support

- Extract process information from
medical records to compile monthly reports

- Introduction of an EMR system
(2018)

Shared accountability and ownership of care
processes Regular performance reports

After obtaining baseline (Jan May 2014) performance of CAPH

with the 10 QoC measures, the QI team initiated a hospital based
newborn care QI project in May/June 2014 and assessed complian-
ce with QoC measures in 6-12 month intervals and assisted the
local medical and administrative leadership with design of PDSA
cycles and ongoing improvement interventions. In addition to regu-
lar QoC assessments, educational, equipment upgrade and health
systems interventions, we performed focus groups with the physi-

cians, nurses, wardboys and administrations to understand percei-
ved barriers to improvement in newborn care. Focus groups were
held in conjunction with staff meetings during which the current
rate of compliance with a particular care measure was presented
graphically. Current measures were discussed as a group and goals
were set for the next 6 months. PDSA improvement cycles were ap-
plied every 6 months and are ongoing.
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Throughout the intervention, we only used local resources and
did not provide funding or introduce external resources from over-
seas to facilitate improvement, such as extra staff, external funds, or
additional equipment. Our team operated within the pre-existing
hospital budget for staff and equipment. All changes in staff and
equipment reallocation were due to internal re-prioritization of
funds and human resources.

Data Collection

Utilizing the hospital quality team previously described in
conjunction with visiting faculty, residents and students from the
University of Utah, we collected QoC data at baseline and during
the QI implementation period, performed workflow and gap analy-
ses and PDSA improvement cycles to address care gaps. Complian-
ce with QoC was used to benchmark CAPH and to serve as tools
for monitoring the impact of the QI interventions. QI interventions
included tracking key QoC measures, feeding back monthly perfor-
mance data to frontline providers, and using PDSA cycles to iden-
tify and address persistent challenges. Run charts were used to as-
sess change over time and T-test to compare performance between
pre/post intervention.

To determine CAPH performance, we performed direct obser-
vation of care delivery at the patient’s bedside using a standardized
data collection tool checklist representing compliance with QoC
identified in the review process. Our team developed a checklist for
the delivery room and for pediatric care on the ward and newborn
care unit. Data was collected by visiting medical students and pe-
diatric residents from the University of Utah who received training
by the US-based project leaders prior to data collection. Time in-
tervals of data collection were selected by convenience and were
based on the availability of medical students or residents for global
rotations, approximately every 6 months in the initial project sta-
ge and every year during the maintenance phase. Data collection
was not performed by members of the QI team in order to minimize

Copyright© Fassl B

bias.

Agregate baseline (prior to QI interventions) performance was
determined for the pre-intervention period (Ja Jun 2014), while
performance post-intervention time intervals (Jun 2014 - present)
was assessed over time, using run charts depicting compliance with
each individual QoC measures. We also analyze the compliance data
in a pre/post intervention comparison using a T-test to determine
significance.

Results

During the study period, a total of 1294 births took place at
CAPH according to the hospital registrar. Throughout the study
period from 2014 to 2018, the characteristics of the babies deli-
vered remained consistent. In 2014, there were 382 deliveries, the
average birthweight was 2540 grams. Forty percent (154) of ba-
bies delivered were LBW with birth weight less than 2500 grams,
and 7% (27) of babies weighed less than 1800 grams. There were
4 still births and 1 neonatal death recorded. In 2015 there were
538 deliveries recorded, an average birthweight of 2593 grams.
There were 223 LBW babies delivered, accounting for 41.4% of all
deliveries. Twenty-one babies weighed less than or equal to 1800
grams (4% of all deliveries. There were 5 stillbirths and 3 neonatal
deaths recorded. In 2016, there were 374 recorded deliveries, with
an average birthweight of 2604 grams. There were 152 LBW babies
delivered, accounting for 40.6% of all deliveries. Fourteen babies
had a birthweight of less than or equal to 1800 grams (3.7% of all
deliveries). There were 5 stillbirths and 2 neonatal deaths recor-
ded. A total of 226 care encounters in the pre-intervention phase
and 717 care encounters in the post-intervention phase were ob-
served. Patient encounters and patient characteristics are detailed
in Tables 5 and 6. Quality of care average scores increased for im-
mediate newborn care in the delivery room from 55% to 88%, for
routine newborn care from 0% to 52% and for Low-birth-weight
care from 0% to 29%. (Figure 1)

Table 4: Quality of Care: Immediate Newborn Care (Qoc Measures 1-4)

N=30 preintervention; n= 96 post-intervention.

DEMOGRAPHICS Baseline Jun-14 2015 2016 2017 2018
Total Observed 30 38 20 8 6

Average Birthwei- 2657 2395 2729 2475 2486 2978

ght (grams)
B‘rth‘g"g‘i‘agits?ange 1600-3240 1600 - 3460 2290 - 3680 1720 - 3480 1690 - 2970 2530 - 3550
Male (%) 12(40%) 20 (52.6%) 10 (41.7%) 12 (60%) 3(37.5%) 3(50%)
Low-borth weight 9 5 3 0
5500 7(18.4%)

(<2,500g) -30% -33% -25% -37.50% 0%
Antenatal Care - at 29(97%) 30(79%) 17 (70.8%) 19 (95%) 6 (75%) 5 (83.3%)
Least 1 Visit (%) 0 0 e 0 0 i

- 5 3 0
Pregnancy Compli- | o - ailable 1(16.7%)
cation (%) 13.20% -50% -15% 0%
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; i 3 7 2 0
Dellvery.Compll 4(16.7%) 7 (35%)
cation -10% -18.40% -25% 0%
Cesaerean Section 3 3 5 1 2 0
(%) -10% -7.90% -21% -5% -25% 0%
- 6 6
Matg.matheliméglo Not available 28 (73.7%) 4 (16.7%) 18 (90%)
in Checke -75% -100%
Average Mater-
nal Hemoglobin 9.7(7.1-13) 9.6 (6.7-13.1) 8.2 (5.3-9.5) 8.5 (6.1-10.9) 8.9 (5-10.2) 8.4 (7-10)
(Range)
Trends in immediate newborn care before and during implementation of a quality improvement initiative
Baseline 2014 2015 2016 2017 2018
QOC 1: Appropria-
te delivery room 7 (23%) 33 (86.8%) 20 (83.3%) 19(95%) 8 (100%) 4 (67%)
setup
QOC 2: Initial steps
of resuscitation:
0 o o, * 0 0 ok 0
drying, suctioning, 29 (97%) 36 (94.7%) 24 (100%) 19 of 19* (100%) 8 (100%) 4 of 4** (100%)
stimulation
QOC 3: Respiratory
Status Assessed
and Identified 30 (100%) 38 (100%) 24 (100%) 20 (100%) 8 (100%) 6 (100%)
Correctly
QOC 4: Appropriate
Bag Mask Ventila-
tion provided for 0of2 (0%)* 10f1(100%) 1 of 3 (33%) 0 of 3 (0%) 10f1(100%) N/A
ineffective/absent
breathing
COMPOSITE AVE-
RAGE QOC 1-4 0.55 0.96 0.79 0.74 1 0.89
COMPOSITE AVE-
. o P . o
RAGE QOC 1-4 Baseline 55% Post-intervention 88%

*one baby with meconium aspiration and ineffective breathing, one baby with apnea

Table 5: Trends in routine newborn and low-birth-weight newborn care (QoC 5-10) before and during implementation of a quality
improvement initiative.

(n) Baseline 2014 2015 2016 2017
Patients Assessed (n) 64 60 100 44 No data
Patient Encounters (n) 197 131 327 172 No data
Non-LBW Infants (n) 40 39 67 22 No data
Non-LBW Encounter- 138 80 193 75 No data
s(n)
LBW Infants (n) 24 21 33 22 No data
LBW Encounters (n) 59 51 134 97 No data
Routine Newborn Care: QoC Measures 5-7
Baseline 2014 2015 2016 2018
Total Encounters (n)
Baseline/Intervention: 138 80 193 75 51
138/399
QOC 5: LBW Identified 17/33 3/22
Correctly on Admis- 0/24 0% 11/21 (52%) 9/16 (56%)
sion -52% -14%
A . 54 58
QocC 6: Dally Welght 0 0 27 (53%)
and Vital Signs -28% -77%
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. . . 41 69 71
Daily weight gain 119 (62%) 49 (96%)
documented -30% -86% -95%
QOC 7: Danger Signs 0/26 No data 7/11 (64%) e 0/1 (0%)
and Treated with Abx 0 -20% 0
COMPOQSE)TCES‘_“;ERAGE 0% 69% 52% 37% 51%
COMPOSITE AVERAGE Baseline 0% Post-intervention 52%
QOC 5-7
Care For Low-Birth-Weight Infants (less than 2,500g): QoC Measures 8-10
Baseline 2014 2015 2016 2018
Total Encounters (n)
Baseline/Intervention: 59 51 134 97 35
59/317
QOC 8: LBW Weights 69
and Vital Signs docu- 0 0 43 (32%) 13 (37%)
mented -71%
. . . 47 94
Daily weight gain 0 104 (78%) 33 (94%)
documented -92% -97%
QOC 9: Appropriate
thermal care: KMC 0 15 (29%) 17 (13%) 45 (47%) 0
Care
; 65 73
Temperature Docu 0 0 21 (60%)
mented -49% -75%
QOC 10: LBW Dischar- 0 o
ge Criteria Met 0 No Data 0 4/19 (21%) 1/4 (25%)
COMPOSITE AVERAGE . ) . . )
QOC 8-10 0% 15% 15% 46% 41%
COMPOSITE AVERAGE . o P . o
Q0C 8-10 Baseline 0% Post-intervention 29%
10086
90% 5%
20%
0%
60% 55% 529
50%
0%
29%
30%
20%
A% ] 0
0%
COMPOSITE AVERAGE COMPOSITE AVERAGE COMPOSITE AVERAGE
QocC 14 Q0C 57 QoC 810
mBaseine W Post-intervention 2014-2018
100%
= /\/
0%
0%
B0%
S50%
0%
30%
0%
10%
0%

Baseline 2014 2015 2016 2013
e COMP OSITE AVERAGE Q0C 14 s COMPOSITE AVERAGE QOC 5-7
e COMIP OSITE AVERAGE QOC 8-10

Figure 1: Composite quality scores for immediate newborn care, routine, and low-birth-weight newborn care.
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EHEsus Iuyf

Immediate newborn care QOC measures 1-2

Baseline 2014 2015

—(0C 1 =—00C 2

Immediate newborn care QOC measures 3-4
100 100 100

Baseine 2014 2015

Qoc 3

016 017 2018

190 100 100

2016 2017 018

Qoc 4

Figure 2: Trend in compliance with QOC measures 1-4: Immediate newborn care.

100

Compliance with routine newborn care quality measures
Qoc5-7

Baseline 014 2015 2016 18
—0Q0C5 ——QOCE Qoc7
Compliance with LBW newborn care quality measures QOC
8-10

Baseline 2014

2015 2016 2018

——Q0CE ———00C 3 Qoc 10

2

infants.

Figure 3: Trend in compliance with QOC measures 5-7 — Routine newborn care & Trend in compliance with QOC measures 8-10 — Low birth weight

Compliance with Quality of Care Measures Pre and Post QI
Intervention (Tabe 5, Table 6)

Immediate Newborn Care: QOC measures applicable to new-
born management in the delivery room increased significantly with
QI interventions and could be sustained over time. (Table 4; Figure
2). Measures 2 and 3 showed high basline compliance, Measure 1
improved after a series of workflow training interventions; measu-
re 4 improved from baseline after a targeted training program was
provided to all staff in the delivery room, reverted to baseline levels
the following year as trained staff left the facility until new staff was
retrained the following year (2017)

Routine newborn care and care for LBW infants (Table 5; Figu-
re 3): In the implementation phase, a total of 717 care encounters
during 4 distinct data collection periods were performed. At baseli-

ne, compliance with the QoC were low (0%). Following a combined
training and quality improvement intervention for hospital staff,
care quality varied widely among the 6 different benchmark mea-
sures. Overall, there was an improvement in the care provided to
low birthweight infants and delivery room management, however,
there remains clear deficits in the quality of care provided to the
neonatal population. Graphs 1-3 depict the QoC trends and on-
going challenges associated with maintaining focus on quality care
improvement. More complex and time-consuming tasks, such as
measuring and documenting vital signs (QOC measure 5, 8) requi-
red significant workflow changes and improvement was difficult to
sustain. Kangaroo mother care as an appropriate means of thermal
management (QOC 9) of the newborn remained difficult to adopt
despite frequent staff training interventions.
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QOC 8: LBW Daily Weight and Vital Signs
100%
80%
60%
40%
20%
0%
Feb 2014 Aug?2014 Aug2015 Aug?2016 Aug2017 Aug2018
= \Weights and Vital Signs s Daily Weight
Graph 1:
QOC 5: Low Birthweight Babies Identified
Appropriately on Admission
100%
80%
60%
40%
20%
0%
Feb 2014 Aug2014 Aug2015 Aug2016 Aug2017 Aug2018
Graph 2:
Graphs 1 and 2: QOC 5 and QOC 8: Appropriate management of Low Birthweight (LBW) newborns. Compliance with identification and manage-
ment of high-risk low birthweight infants has steadily improved over time. One multifactorial challenge remains keeping low birthweight babies
admitted to the hospital until weight>1800g, established feeding and weight gain x 3 days, normal temperature.

Discussion

The purpose of this project was to create practical, standardi-
zed and generalizable benchmarks of neonatal care in low-middle
income areas. These benchmarks were created to measure eviden-
ce-based care processes during and after implementation of health
systems strengthening programs with the goal of improving neo-
natal care. Benchmarks were applied in conjunction with a quality
improvement intervention to track progress in real time and pro-
vide health process feedback loops. To our knowledge this is the
first study designed to define universally applicable newborn QoC
benchmarks for use during a DMAIC based quality improvement
intervention.

Process Data Driven Approach to Close Quality Gaps in Resour-
ce Poor Settings

Our team was successful in (1) demonstrating that a consensus
process can be applied to determine evidence based QoC bench-
marks and that (2) they can be integrated within a hospital system
to measure quality over time, track progress - or lack thereof and
assist with ongoing performance evaluation of a care process. Our
study utilized QoC benchmarks to track progress and measure ef-
fectiveness of a variety of interventions targeted at improving care
quality for newborns. These measures proved to be a valuable tool
to guide hospital administrators toward data driven quality care
interventions.

American Journal of Biomedical Science & Research



Am ] Biomed Sci & Res

Basic, evidence based neonatal care processes are well defined
in global and Indian health guidelines. However, numerous studies
describe that high quality services for newborns have the greatest
gaps in communities that need them most [41,42]. Recent publi-
cations detail shortfalls in care services during delivery and new-
born care. Critical health system bottlenecks were identified with
regards to leadership and governance, financing, health workforce,
essential commodities and equipment and care service quality mo-
nitoring among others. As a result, health policy planning is evol-
ving to prioritize health systems level interventions [43,44].

While available evidence and expert consensus of what con-
stitutes appropriate neonatal care in health facilities in LMIC is
abundant [45,46], operationalization of general guidelines in daily
practice has remained challenging. Scaled up interventions of new-
born care implemented country wide have often fallen short of
expected successes [47] and birth asphyxia, low birth weight and
infections continue to account for 85% of all neonatal deaths wor-
ldwide [48]. In LMICs, only half of mothers and newborns receive
postnatal care - in a country analysis of the 10 countries with the
highest neonatal mortality, about 50% of newborns had access to
“skilled” care but only 1-6% of patients received the full package
of monitoring and care recommended interventions for improved
outcomes [49,50]. We believe that universal application of nQOC
measures could provide critical care process information to assist
stakeholders in improving service delivery for newborns at the he-
alth facility and policy level.

Management of the Newborn Immediately After Delivery

During our study period, it proved “easiest” to achieve gains
in the care delivery to the newborn immediately after birth. Our
combined interventions resulted in increased competency (data
not shown in this publication) based on standardized evaluation
methods developed in conjunction with training programs (i.e.,
Helping babies Breathe). Provider performance in the delivery
room improved significantly after application of the QI framework
described in this paper. These gains could largely be maintained
over time and direct observation of care in 2018 showed that many
of the care interventions now have become part of the “institutio-
nal memory” and have been adopted by frontline health workers as
the new standard of care. The number of observations of advanced
measures (bag and mask ventilation) were small and our study is
unable to determine the significance of intermittent decreases in
application of advanced measures. We hypothesize that due to staff
turnover between QI cycles and the presence of staff members who
lack understanding and critical skills, bag and mask ventilation was
not universally available and applied.

Routine Neonatal Care and Low Birth Weight Qoc

While care interventions immediately after birth are well pro-
tocolized, time limited and confined to the delivery room, care
delivery to newborns in a general ward is a much more complex
task. Evidence behind the selected QoC benchmarks is strong, ope-
rationalization and improvement in performance proved much
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more difficult in a clinical setting: Even basic interventions, such as
obtaining vital signs and daily weights, were a challenging task. We
believe that this is due to the following factors: First, obtaining vital
signs by hand using a stethoscope or visual inspection of the child
to observe respirations is a time-consuming effort and requires a
cooperative child. Health facilities in developing countries are com-
monly understaffed, and the nurse-to-patient ratio is very low. At
CAPH, depending on patient load, the ratio is often 1 nurse for every
30-40 inpatients. In addition to patient assignments, the nurses are
needed to attend to duties in the emergency room and delivery
room. During workflow analysis, the QI team concluded that obtai-
ning vital signs multiple times per day is simply not feasible in the
current care setting and with the current staffing level. We believe
that there is room and opportunity to introduce innovative low-cost
technological devices which can assist the staff to obtain vital signs.
Devices which measure temperature, heart rate, respiratory rate,
oxygen saturation are available commercially but to date the cost is
prohibitive to universal application in LMICs. Second, we observed
that doctors who make clinical decisions did not ask for vital signs
and were not trained and used to using vital signs in their medi-
cal decision making, thus providing little incentive for the nurse to
obtain and document them.

The effect of educational interventions was not only low with
regards to vital signs but was also limited for interventions whi-
ch address a more complex patient condition and medical decision
making, or which required a variety of equipment, staff interaction
and medical infrastructure. For example, provision of bag mask
ventilation is based on a simple “yes - no” algorithm during asses-
sment of the breathing status of a newborn. In contrast, the deci-
sion of how to maximize weight gain in LBW infants is more com-
plex: Choosing appropriate feeding goals, weighing options such
as expressing breastmilk vs formula, calculating intake as mL per
kg bodyweight per day, and applying strategies to improve feeding
efficiency proved to be a highly complex and time-consuming task
for the medical team to execute. Using repeated PDSA cycles and
gap analyses our team identified many of the actual root causes of
poor QoC performance, however mitigation requires a system level
approach as described by Enweronu-Laryea, et al. [44].

Our QI team also experienced the effect cultural barriers have
on QoC benchmarks. Kangaroo Mother Care (KMC) especially for
low-birth-weight infants is an Evidence level A recommended in-
tervention and has been shown to be associated with improved
outcomes and rediced mortality. Patient adherence to KMC despite
repeated instruction was low - while in other regions in the world,
skin to skin contact is considered normal part of newborn care, it is
an unusual component of patient-infant interactions in this particu-
lar social/cultural background.

Challenges for Application of nQOC Measures

A major challenge during this study included staff perception
- in that care process data would be utilized to “punish” front line
health workers, a concept commonly applied in India: The concept

American Journal of Biomedical Science & Research



Am ] Biomed Sci & Res

that data driven care planning, using standard QI tools such as gap
analysis tools, work process mapping and pareto charts are utilized
for quality improvement rather than punishment was novel for the
local team and resistance to this approach was palpable especially
at the beginning of the project.

Our feedback loops also exposed system challenges which
could not be addressed at the local level with targeted medical,
educational or equipment intervention but would require a signi-
ficant restructuring of the health service delivery system. Our ef-
fort revealed continued barriers which exist in rural health facili-
ties in India and probably in other LMICs - highlighted by the lack
of improvement in certain QoC measures - most notably due to a
lack of adequate numbers of staff to execute some of the care tasks
(multiple daily assessment of vital signs), excessive workload and
lack of a quality-of-care oriented hospital governance system. An
additional challenge was to manage disagreements between heal-
th staff and nQOC measures. Initially, several senior level physician
staff were opposed to accepting and following nQOC guidelines as
this significantly deviated from their established standard practi-
ce. In contrast, mid- and lower-level health staff (nurses and ward
boys) were generally highly supportive and ready to adapt new care
practices and readily embraced the new skills and showed readi-
ness to apply them in daily practice. This initially resulted in disa-
greements over patient care, including the delivery room especially
with applying bag and mask ventilation quickly (within 1 minute)
to apneic infants. These conflicts were often resolved on the basis of
hierarchy rather than appropriate evidence-based care. This chal-
lenge decreased over time as senior staff “got more used” to new
care pathways and data feedback during staff meetings about im-
proved newborn outcomes provided reassurance.

Hospital Capacity and Readiness for Data Driven QI

Even though the government mandates reporting of many clini-
cal and administrative data to central authorities, clinically relevant
aggregate data and analysis of this information is not shared back
with the respective institution. Due to the lack of feedback loops,
facilities are unable to view and act on their own performance data
and are trapped in a cycle of service delivery without clearly under-
standing the trends and current status to identify areas of improve-
ment or progress.

Our team observed that hospital administrators initially lacked
the capacity of obtaining and preparing relevant care process data
for self-directed PDSA drive QI cycles. Training the hospital admini-
stration to embrace the conceptual framework of quality improve-
ment and to change the operating culture from a punitive model for
poor outcomes to a system-change approach required a significant
and multi-year effort of role modeling. The governing style, reward
and punishment system, is a unique characteristic of each facility,
region, nation and needs to be taken into consideration for any QI
project which takes place at an institutional level and was an enor-
mous challenge in the beginning phase.
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After overcoming these initial challenges and realizing the value
in measuring and trending care process measures, the local leader-
ship readily embraced the concept of data-driven decision making
at the hospital level and set in motion efforts to facilitate and su-
stain these efforts: Through a public-private-partnership program
the hospital developed a EMR system which generates monthly re-
ports for use by the local leadership and is now reviewed with the
staff on an annual basis in a facilitated hospital performance review.
In addition, care process analysis paired with work flow evaluation
prompted the hospital leadership to reassign roles and responsibi-
lities among staff to better complete the clinical tasks and manage
patients. This included expanding the roles of “wardboys” - trained
helpers without formal medical education and promoting nurses to
take on a more active leadership role.

Limitations
This project has several limitations:

a)  This study was conducted at a single center in rural India
and findings especially with regards to methods on achieving
improvements in care quality may not be generalizable to other
hospitals in India or regions in the world. We believe that each
institution has its own “institutional memory” and intrinsic
challenges with regards to achieving maximum care quality.
The results of this study are not intended to define the only way
to achieve improvement in care quality, but are rather meant to
describe the general approach an institution or health system
can take in order to standardize care, define shared goals and
apply PDSA based strategies to achieve improvement over time.

b)  We are unable to quantify the effect of the observer on
the outcome: Direct observation of care and completion of a
checklist may alter staff behavior toward improved compliance.
To minimize this effect, observations were completed by mostly
1st year medical students who received an introductory trai-
ning course prior to leaving for India but were otherwise not
trained or skilled to directly interfere with the care process. We
believe however that the observation effect was only minimal,
because of the high frequency of visiting US medical students
present in this environment and the relative ease with which
they were absorbed into the daily operations.

c¢) The study location was a government hospital which is
operated as a public private partnership. We cannot assume
that all facilities in the government sector are equally responsi-
ve to PDSA cycles.

d) In this study we excluded important evidence-based qua-
lity of care measures based on local expert consensus as they
were considered less feasible and applicable in rural India but
may be of greater value in other locations and settings. We re-
commend that other institutions consider a wider range of qua-
lity measures applicable to the local circumstances. The initial
list of QoC prior to review - see (Table 3).
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Conclusion

This study identified evidence based neonatal QoC benchmar-
ks which can be operationalized at a health institution level. Even
though the study was conducted in a single center in India, we be-
lieve that the QoC benchmarks apply to any newborn in the world
and application of these benchmarks is feasible and desirable in any
LMIC setting. This study shows that utilization of QoC benchmarks
to direct QI interventions is a feasible and effective method to gui-
de hospitals toward data driven, outcome-oriented interventions.
Difficulties in achieving certain QoC benchmarks and maintaining
program compliance were evident at CAPH during this 4-year time
period. Challenges related to frequent staff turnover, lack of consi-
stent oversight by trained personnel, and time from initial training
are contributing factors to inconsistent program compliance. Fur-
ther evaluation of the potential barriers and logistical challenges to
program compliance is needed.
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