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Objective: To compare the impact of quality improvement (Ql)
approaches and other health system factors (level of health
facility, cadre of staff conducting the delivery, years of experience
of staff conducting the delivery, and time of day) on the quality of
six elements of delivery and postpartum/postnatal care.

Design: Cross-sectional study using external observers.

Setting: 12 public health facilities in 6 states in India during
November 2014.

Participants/patients: 461 deliveries in above facilities.

Intervention: Facilities were chosen based on having received
one day of Ql training and at least six monthly QI coaching visits.

Main Outcome Measure(s): (i) Administration of oxytocin within
one minute following delivery, (ii) immediate drying and wrapping
of the newborn, (iii) use of sterile cord clamps, (iv) breastfeeding

within one hour of birth, (v) mothers’ condition assessed between
0 and 30 minute after delivery, and (vi) vitamin K given to infants
within 6 hour of birth.

Results: On multivariate analysis, facilities using QI approaches
with deliberate aims to address the processes of interest were
more likely to dry and wrap infants (OR 2.6, 95% CI: 2.1, 6.6),
initiate early breastfeeding (OR 3.6, 95% Cl: 2.1, 6.2) and conduct
post-partum vitals monitoring (OR 2.7, 95% CI: 1.7, 4.2). The
other health system factors had mixed effects.

Conclusions: Facilities using QI approaches to ensure all women
and babies receive specific elements of care provide that element
of care to a greater proportion than facilities not using QI
approaches for that element of care.

Keywords: Access and Evaluation, Health Care Quality, Maternal
health, Newborn health.

hile institutional deliveries increased in

India since the introduction of the cash

incentive scheme Janani Suraksha Yojana

in 2005, maternal [1] and neonatal [2]
mortality did not decrease by a commensurate amount.
Various authorsascribed thisdisconnect to the poor quality
of careprovidedin health facilities[1-4].

The USAID Applying Science to Strengthen and
Improve Systems (ASSIST) Project supported health
workersinover 400 public health facilitiesin six statesin
India to use quality improvement (QI) approaches to
deliver better care [5]. Health workers in these facilities
were trained in the use of QI methods during a one-day
classroom training followed by monthly on-site coaching
visits to help them apply what they had learned to solve
problems in quality of careto their settings. Teams were
initially asked to work on improving routine elements of
care that were required by all women or newborns. Once
healthworkershad |earned how to use QI methodsfor these
typesof problems, they were supported to move onto more
complex elements of care, including handling
complications.

INDIAN PEDIATRICS

We aimed to analyze the association between the
presence of a QI team working on improving a specific
element of routine delivery, post-partum or post-natal care
and the probability that women and babies received that
element of care. We al so assessed the associ ation between
different health system factors and the probability of
women or babiesreceiving appropriatecare.

METHODS

Thecurrent study toidentify factorsassociated with clinica
quality was built into a study to determine the validity of
dataonclinical carerecorded by health careproviders. The
study was conductedin 12 public health facilitiesacrosssix
states (twofacilities per state; onedistrict hospital and one
community health center), being supported by the USAID
ASSIST project to use QI approachesto deliver better care
around thetimeof delivery. The selection of facilitieswas
purposive based on ease of accessand having received one
day of QI training and at least six QI coaching visits(i.e.,
thefacility staff had beentrainedin QI at |east six months
ago). Toidentify a5% difference between the recorded and
observed data, we planned to observe 444 deliveries (74
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per state) [6]. We planned to observe 55 deliveries at one
district hospital (DH) and 19 at one community health
center (CHC) in each state (3:1 ratio) with half observed
during the day shift and half during the night shift. The
elementsof carethat we assessed were: (i) administration
of oxytocin within one minute following delivery, (ii)
immediate drying and wrapping of thenewborn, (iii) use of
sterile cord clamps, (iv) breastfeeding within one hour of
birth, (v) mothers' condition assessed between 0and 30 min
after delivery, and (vi) vitaminK giventoinfantswithin6h
of birth. Thehealth system factorsthat we assessed werethe
level of health facility (district hospital or community
health center), the cadre of the staff conducting the delivery
(doctorsor nurses), years of experience of staff conducting
the delivery, and time of day in which care was being
provided (day or night).

Whileall participating facilitieswerecoveredintheQl
intervention and had received QI training and coaching
visits, not all took up the same improvement goals. For
example, some facilities worked actively on early
breastfeeding while some others worked on vitamin K
administration. All 12 facilities had addressed oxytocin
administration at the time of the study. All facilities
eventually worked on all elements of carebut didsoina
different order.

Twelve observers (either doctors or nurses) were
recruited for the study and received oneday of training on
what care to observe, how to perform data entry, and
instruction on ethical concerns. Each observer visited one
facility over a period of three weeks in November 2014.
The observers were not informed about the specific
improvement aims of the facilities they were assessing,
andfacility staff wasreporting dataon all elementsof care
included in the study. They recorded data on elements of
careduring deliveries. Observerswerepresent in the labor
room for each observed delivery from admission to two
hours after the delivery. Observed patients and the staff
conducting the delivery wereinformed about therisksand
benefits of participating in the study, and written consent
was obtained from both. During this period of observation,
the observer used a checklist to record whether or not a
particular practice was done and the time when it was
done. The checklist also contained information on the staff
conducting the delivery, which included years of
experience and professional cadre. The observer entered
the data in a prepared Excel sheet that was then sent to
the central project office for analysis. All hard copies of
the checklists were also sent to the office after data
collection.

The study was approved by the institutional review
board a University Research Co., LLC. Officia
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permission was also obtained from facility and district
authorities. Written consent was obtained from all observed
staff and patients. Male observers were only assigned to
facilities in which male doctors aready conducted
deliveries. Checklistsand other data collection toolsdid not
carry any names, but used uniqueidentifying numbersfor
both patients and staff; thus, precluding the possibility of
identifying any patient or staff.

Satistical analysis. Data analyses were conducted using
Stata/SE 13.1. We conducted univariatelogistic regression
of the primary outcome variables — oxytocin
administration, vitamin K injection, drying and wrapping,
cord care, breastfeeding, post- partum vitals assessment —
on the independent variables to observe associations
between the two. The independent or predictor variables
included improvement goal versus not having the
improvement goal, district hospital or CHC, doctors or
nurses conducting delivery, years of experience of staff
conducting the delivery, day or night shift on observed
practice. Thereafter, we entered all independent variables
into amultivariate model to conduct a stepwise backward
logistic regression of each element of care asthe outcome
variable on the independent variables. The outcome
variable“ cord care” wasdropped from the model asthere
werefew casesinthecellsfor “ not observed” (i.e., amost
all casesobserved performed appropriate cord care).

REsSULTS

A total of 461 deliveries were observed, of which 362
(79%) deliveriesoccurred indistrict hospitals, 324 (70%)
were attended by staff nurses, 254 (55%) of delivering
clinicians had less than 5 years of experience, and 234
(51%) occurred during the day. The QI teams at these
facilities had focused on improving different elements of
careat thetimeof the study: oxytocin administration (all 12
facilities), vitamin K administration (11 facilities), early
initiation of breast feeding (8 facilities), postpartum
assessment (7 facilities), drying and wrapping theinfant (4
facilities), and sterile cord care (4 facilities) (Tablel).

Compliance with standards of care as measured by
observation varied across different elements of care and
between health facilities. The compliance with each
element of care and the range between facilities were:
sterile cord care (98%, range 53-100%), thermal care
(92%, range 0-100%), vitamin K administration (91%,
range 43-100%), oxytocin administration (81%, range 21-
100%), initiation of early breastfeeding (63%, range 13-
100%), postnatal monitoring between 0-30 minutes (34%,
range 0-100%) (Tablell).

In univariate analysis, performance of the observed
elementsof carewashigher infacilitieswith ateam using
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QI methodsto try toimprovethat element of carefor cord
care (100% vs 97%, P<0.05), early initiation of breast
feeding (69% vs51%, P<0.001), monitoring vital signsat
0-30 minutes (45% vs 20%, P<0.001). Drying and
wrapping newborns soon after delivery wasdlightly higher
in facilities working on the improvement aim, but the
difference was not significant (95% vs 91%, P=0.15).
Performancewaslower for vitamin K administration (87%
vs 100%, P<0.001) whenfacilitiesweretryingtoimprove
that element. All facilities chose to work on improving
administration of oxytocin immediately after delivery so
therewas no comparison group.

In multivariate analysis, the presence of a QI team
working on that specific element of care was associated
with better performance of drying and wrapping infants
(AOR 2.6; 95% CI 2.1, 6.6), initiation of early breast-
feeding (AOR 3.6; 95% CI 2.1, 6.2), and post-partum
assessment (AOR 2.7; Cl: 1.7, 4.2). In the multivariate
analysis, no element of carewasworsewhenaQl teamwas
focused on that element.

Deliveries conducted in a DH were associated with
better performance of drying and wrapping infants but
worse early initiation of breastfeeding, vitamin K
administration, and post-partum assessment (Web Tablel).
When doctors conducted the delivery, women were more
likely to receive post-partum monitoring but lesslikely to

TABLE|l NuMBER OF OBSERVATIONS ACROSS INDICATORS AS

IMPROVEMENT Aims (N=461)

Indicators Improvement aim No improvement aim
Observa- Facilities Observa- Facilities
tions(N) (N) tions(N) (N)
Oxytocin 461 12 0 0
Dry andwrap 152 4 309 8
Cordcare 152 4 309 8
Breastfeeding 307 8 154 4
Vitalscheck 267 7 194 5
VitaminK 309 1 152 1

TABLE Il ProPORTION OF CORRECT CARE ELEMENTS OBSERVED

(N=461)
Indicators Observed N (%)
Oxytocinadministrationin1 min 373(80.9)
Dry andwrap 425 (92.2)
Cordcare 452 (98.0)
Breastfeeding within one hour 290 (62.9)
Postnatal vitalsmonitoring within 30 min 159 (34.4)
Vitamin K administration 421 (91.2)
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initiate early breastfeeding. Deliveries conducted by more
experienced staff were associated with better performance
on oxytocin administration and vitamin K administration
and worse performanceon early initiation of breastfeeding.
Infants born during the day were more likely to receive
vitaminK (Web Tablel).

DiscussioN

Inthisstudy, we observed that in thefacilitieswhere health
workerswerenot trying to actively improve an element of
care, compliance with standard care ranged from 20% for
monitoring vital signsin the first 30 minutesto 100% for
vitamin K administration. Compliance was significantly
higher infacilitieswhere staff were using QI approachesto
improve el ementsof care. With theexception of vitamin K
administration (wherethe one hospital that had not worked
on this improvement aim had 100% performance), no
element of care wasworse when hospitalswere using QI
approaches to try to improve it. Apart from having a QI
improvement goal, compliance was also affected by the
facility and shiftinwhich delivery took place, aswell asthe
type of staff conducting the delivery and their years of
experience. None of thesefactorshad uniform effects; they
all made some elementsof care better and someworse.

Our finding adds to the growing body of literature
demonstrating the use of QI approachestoimprove carefor
mothersand newbornsinlow- and middle-income settings
[7-10]. The finding that the presence of a QI team is
associated with better careonly for those clinical elements
that theteamisworking on (and not for the other measured
elements) has important implications. The lack of a
spillover effect to other elements suggests that simply
setting up a QI team and providing QI training is not
enoughtoimmediately fix al relevant problems, and that a
deliberate improvement effort aimed at fixing specific
quality of care problemsyieldsbetter results. Thefindings
al so suggest that external monitoring alonewill not lead to
better care. All facilities studied were collecting dataand
submitting themto the external coaches, butimproved care
was only seen for the elements that the team was
specifically tryingtoimprove. We believethat thisfinding
should be considered when implementing the National
Quality Assurance Program, which describes the
importance of setting up QI teamsand of monitoring, but
doesnot describethe need for facility staff to pick specific
aims and to choose new aims once they have achieved
results[11].

This study has several limitations. First, we used
observation to measure quality of care, which has the
possibility of bias due to the Hawthorne effect [12].
Observerswerenot informed about which elementsof care
facilitieswereactively tryingtoimprove, butitispossible
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that they learned thisduring their visits. Second, given that
there were only 12 facilities in the study, we are unsure
about generalizability of these findings. Given that this
study was carried out in the context of an implementation
effort that supported hundredsof facilitiesinthesesix states
to use QI approachesto deliver better careto mothersand
babies that demonstrated improvements in the same
elementsof careand areductionin perinatal mortality over
twoyears[5], webelievethat thefindingsaregeneralizable
at least within India. Thefindingsfromtheoverall program
cited above also suggest that the improvement is
sustainable even when facility teams move on to new
improvement aims. Follow-up from one of thesefacilities
found sustained performance on their initial improvement
project more than two years after the end of the external
support [13]. A third limitation is that this work only
assessed alimited number of elements of care and did not
measurethewoman’sexperience of careat all.

Thelessonslearned fromimplementing thislargescale
program to build QI skillsin health workers and support
them to use these skills to provide better care have been
documented el sewhere[5,14,15]. We believe that keeping
interventions simple, focusing on results, and facilitating
learning improves quality of care. Each facility needs to
identify the specific barriersthat exist in their setting and
develop solutions to these barriers. We conclude that
facilities using QI approaches to ensure all women and
babies receive specific elements of care provide that
element of care to agreater proportion than facilities not
focusing onimproving that el ement of care.
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WEB TABL E | FACTORSASSOCIATED WITH COMPLIANCE WITH STANDARDS OF CARE (ONLY SIGNIFICANT ASSOCIATIONS ARE SHOWN)

Variables* Oxytocin Dryandwrap Breastfeeding \itals monitoring Vitamin K
at30min
% AOR % AOR % AOR % AOR % AOR
(95%Cl) (95%Cl) (95%Cl) (95%Cl) (95%Cl)
Improvementgoal 100 NA 95 26(21,66) 69 3.6(21,6.2) 45 27(1.7,42) 87
Not theimprove- 0 91 54 20 100
ment goal
Doctors 76 94 31 0.07 54 38 99
Nurses 83 91 78 (0.04,0.1) 27 (24,6.1) 85
Day 48 91 62 35 97 6.4(27,15.2)
Night 52 94 66 34 82
DH 81 9% 9.6(4.1-223) 58 0.08(0.03, 31 04(02,06) 87 0.1(0.02,05)
CHC 82 78 88 0.2) 50 98
26y 86 1.7(1.1,29 45 44 03(02,05 36 93 22(24,63.6)
>5y 77 55 56 54 86

*Cord clamping dropped from the model due to too few casesin the cells for “ not observed” ; NA: no comparison was possible for the effect of a QI
team working on oxytocin as all facilities were working on this element of care; DH: District hospital; CHC: Community health center.
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