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ABSTRACT
Objective  The purpose was to increase use of alcoholic 
hand rub (AHR) in specialised newborn care unit (SNCU) to 
improve hand hygiene in order to reduce neonatal sepsis 
and mortality at Netaji Subhash Chandra Bose Medical 
College and Hospital, Jabalpur.
Design  A prospective interventional and observational 
study.
Methodology  We formed a quality improvement (QI) 
team in our SNCU consisting of doctors, nurses, auxiliary 
staff and parents (a floating member) to improve proper 
use of AHR. To identify the barriers to the problem, we 
used fishbone analysis tool. The barriers which were not 
allowing the health providers to use AHR properly identified 
were amount of AHR in millilitres to be used per day 
per baby, how much and when the amount of AHR to be 
indented from the main store and what is the proper site to 
place the bottle. We used plan–do–study–act cycles to test 
and adapt solutions to these problems. Within 5–6 weeks 
of starting our project, AHR use increased from 44 mL 
to 92 mL per baby per day and this is sustained around 
100 mL per baby per day for over 2 years now.
Results  Significant decrease in neonatal mortality was 
observed (reduced from median of 41.0 between August 
2016 and April 2018 to 24.0 between May 2018 and 
December 2019). The neonates discharged alive improved 
from 41.2 to 52.3 as a median percentage value. The 
percentage of babies who were referred out and went Left 
Against Medical Advice (LAMA) deceased too.
Conclusion  Multiple factors can lead to neonatal deaths, 
but the important factors are always contextual to 
facilities. QI methodology provides health workers with the 
skills to identify the major factors contributing to mortality 
and develop strategies to deal with them. Improving 
processes of care can lead to improved hand hygiene and 
saves lives.

BACKGROUND
Neonatal sepsis is a major cause of newborn 
mortality. Predisposing causes include 
prolonged special newborn care unit 
(SNCU) stay, invasive procedures, over and 

irrational use of broad-spectrum antibi-
otics and transmission of infection through 
hands of care providers.1 Hand hygiene is an 
important factor and, if taken care of, can 
reduce neonatal sepsis in SNCUs and reduce 
mortality.2 Spread of infection through 
contaminated hands of health providers 
and care givers is a very common phenom-
enon throughout the world, it is more so 
in low-income and middle-income coun-
tries (LMICs) like India.3 The problem of 
hand hygiene further favoured by resource 
constraint settings with overcrowded SNCUs 
with patients in almost all over India and 
Madhya Pradesh.

The sustainable development goals have 
committed to end preventable deaths of 
newborns and children under 5 years of age 
(under 5 mortality), with all countries aiming 
to reduce neonatal mortality to at least as 
low as 12 per 1000 live births and under 5 
mortality to at least as low as 25 per 1000 live 
births.4 We all know what services to be given 
to newborns to reduce these deaths, but often 
we do not provide those services when they 
are needed. The early initiation of breast 
feeding in India is 44.6%, exclusive breast 
feeding is 64.9% and postnatal health visits 
for babies only 33.6% in spite of 78.9% of 
deliveries happening at the institutions.5

The present level of Infant Mortality Rate 
(IMR) in India (33 infant deaths per 1000 live 
births) for the year 2017 is about one-fourth 
as compared with 1971 (129 infant deaths per 
1000 live births). In the last 10 years, IMR has 
witnessed a decline of about 36.7% in rural 
areas and about 36% in urban areas.4

Staff compliance with hand hygiene 
protocols in neonatal intensive care units 
(NICUs) is highly important to limit the 
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spread of pathogens by the hands of healthcare workers 
and thus to prevent nosocomial infections.6 Incidences 
of bloodstream infections in infants admitted to NICUs 
currently range from 12% to 53%.7 There is evidence that 
improved hand hygiene in NICU settings results in infec-
tion reduction.8

Netaji Subhash Chandra Bose Medical College and 
Hospital is a regional tertiary care centre catering 
surrounding districts of Jabalpur and Rewa division in 
Madhya Pradesh. This academic health institute caters to 
around 2500 deliveries yearly and nearly 200 admissions in 
SNCU on monthly basis. This is a 30 bedded nursery with 
4 staff nurses and 6 Post Gratduate (PGs) students posted 
for providing care in each shift. The monthly average 
bed occupancy rate is around 150%. Maximum patients 
admitted to SNCU come from the poor community of 
Jabalpur and nearby districts. Jabalpur and Rewa region 
in Madhya Pradesh are agrarian regions and depends on 
agriculture for their income. We discussed that antibi-
otic usage was very high (given to all admitted patients) 
and we have high mortality rates and, hence, our team 
decided to work on hand hygiene in the unit in order to 
reduce neonatal sepsis and mortality thereof. The hand 
hygiene involves so many processes and is a complex issue 
itself. All the care providers used to wash their hands 
before entering the SNCU every time but AHR was not 
being used every time before touching the babies from 
one bed to other bed. Considering hand hygiene a major 
contributor for sepsis, we decided to improve this because 
we thought it was completely under our control and easy 
to fix. The purpose of this report is to describe how the 
team used QI methods to solve this problem.9 10

BASELINE MEASUREMENT
We did not have a baseline value for the AHR volume 
used per baby per day. So, we did a small plan–do–study–
act (PDSA) cycle to know the baseline volume used per 
baby per day. Amount of AHR used was measured for 
3 beds in the SNCU for consecutive 3 days and average 
amount calculated per baby per day which came out to 
be 44 mL per baby per day. A 500-millilitre bottle full with 
AHR was placed at these beds and the next day after 24 
hours the bottle was filled again with a measure and the 
amount needed to refill was taken as the amount used for 
that baby.

We calculated how much AHR we should be using for 
each baby by calculating the number of contacts per day 
and how much AHR was needed for each contact. Resi-
dent doctors were touching an average of 14 times per 
baby in 24 hours and nurses were touching an average of 
25 times per baby in 24 hours. Each push on the AHR 
dispenser released 1.6 mL of AHR. The team considered 
that two pushes (3.2 mL) provided enough AHR for good 
hygiene. We, therefore, calculated that good hygiene 
would require 125 mL per baby per day. We agreed to 
100 mL per baby per day as sufficient volume of AHR for 
good hygiene.

The team started documenting AHR usages per baby 
per day for each bed used for calculation of baseline 
volume of AHR in a register with random checking 
from other beds also. Whenever these beds have more 
than one baby, the average was calculated accordingly. 
In case of non-occupancy of any of these beds, adja-
cent bed was included in the study group. The other 
data related to mortality, Left Against Medical Advice 
(LAMA) and referral were taken from the SNCU soft-
ware used in the facility.

DESIGN
In August 2018, we realised that most of the health 
staff and care givers do not use AHR to sanitise their 
hands before touching the neonates every time from 
one to the other bed. Staff in the SNCU decided to 
use WHO point-of-care Quality Improvement Model 11 
12 to solve this problem. We formed a team consisting 
of consultant, senior resident, postgraduate students, 
nursing staff and aayas (nursing assistants) posted 
at SNCU. We also included the parents and attend-
ants as floating members in our team. This team was 
led by the neonatologist in charge of the SNCU and 
was supported by external advisors from Nationwide 
Quality Of Care Network (NQOCN), an organisation 
working on in India, who provided guidance on using 
QI methods.

The team set an aim to increase hand hygiene 
compliance through increased use of AHR from 
current 44 mL per baby per day to 100 mL per baby per 
day within 2 months. Our goal was to reduce mortality 
in babies in our SNCU through this approach. We then 
used the fishbone diagram to identify various factors 
contributing to improper use of AHR. Through this 
analysis, we identified a number of problems that 
could potentially contribute to non-compliance to 
AHR uses, including stakeholders awareness regarding 
use of hand rub and its effects, what is right place to 
put the bottle of AHR and how many bottles and when 
to indent from the main store of the hospital. The 
team used PDSA cycles to test various change ideas and 
adapt to possible solutions to these identified contrib-
uting factors. We tested the change ideas with very 
small samples. The team met weekly to discuss what 
the team was learning from the various tests and review 
the data on the volume of AHR used per baby per day. 
NQOCN coaches visited the team once in a month for 
a period of 9 months.

We collected data on average volume used per baby per 
day and analysed it on run charts. For AHR volume data, 
the first baseline median was calculated using data points 
from 11 September 2018 to 18 September 2018. We recal-
culated the median whenever we observed a shift in the 
data using the criteria used to define a shift (shifts here 
are done with looking for runs of 9 or more points).13 We 
also collected data on SNCU mortality (this included the 
mortality of labour room as all the babies were declared 
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dead in SNCU only, even still births) from the SNCU 
software being used by facility. As balance indicators, we 
also collected data on LAMA and referral out neonates 
form SNCU software. These data were plotted on time 
series chart to see the impact of better hand hygiene 
compliance.

What we did
We started with the neonatologist in charge educating 
all staff about hand hygiene the first week of September 
2018. We also posted educational poster on AHR use at 
the gate of SNCU on 11 September 2018. During the QI 
team meeting, we found that the AHR was out of stock 
and people forgot to rub their hands as they did not 
see the AHR bottle to remind them for rub their hands. 
We invited the storekeeper and involved him in the QI 
team to change the indenting process to avoid stock out 
in the future. We placed the AHR bottle on top of the 
baby warmer trolley, where it was easily visible at the time 
anybody approached the bed. The main bottleneck in 
the indenting system found was that in the department 
there was no robust system of indenting based on scien-
tific evidences of supply chain management. The store-
keeper explained the concept of buffer stock and calcu-
lating when to raise the indent based on their actual stock 
in hand. He also improved his own system of placing 
orders to the suppliers based on the new demands from 
the SNCU. He advised the team to raise an indent when 
they have left with the 50% of the stock out of 3 months 
of total requirements in the department. This 3-month 
time was also calculated based on the time taken for the 
supplier to supply the order from when it was placed.

The team discussed further and found that it was very 
important to orient health providers on a regular basis 
about the use and benefit of the use of AHR. A video was 
made by the neonatologist in charge and was shared with 
all the health providers through WhatsApp on a weekly 
basis. During one team discussion, it was found that the 
attendants (parents and relatives) and ward aayas were 
not able to understand what the AHR was. So, the orien-
tation of aayas and attendants was done by doctors to 
explain AHR as neela pani (blue-coloured water) and 
later on aayas continued to orient the new attendants on 
a regular basis.

No major expenses were involved in this project. No 
additional staffs were recruited, no major equipment 
was purchased and no construction was done in the 
existing hospital building. The focus instead was on 
changing the processes of care to make it easier for 
staff and other care providers to do things that were 
stopping them to use AHR. For details about PDSA 
cycles done, refer table 1.9

Patient involvement: no patients were involved in this 
study because the main focus of the study was to improve 
a routine clinical process in a hospital setting. Likewise, 
no patients were involved in the development of the 
research questions, outcome measures, recruitment and 
the conduct of the study. The results were disseminated 

through experience sharing workshops to facility teams, 
funding partner and governmental agencies.

RESULTS
From the baseline average volume of 44 mL, it increased 
to a median of 57.5 mL per baby per day with the first 
change idea. Then suddenly, there was stock out of 
AHR and it dropped to 0 for 18 days. After getting the 
supply right and changing the place of AHR bottle, the 
use increased to a median of 76 mL and subsequently 
corresponding to other changes the use increased to 
90–97.15 mL per baby per day by the end of November 
2018 (figure 1). Since then, the amount is consistent and 
sustained at around 100 mL per baby per day.

Our data of more than a year on sustenance of use of 
AHR at a level very close to what the team has planned, 
itself speaks about the sustainability of changes done. We 
support the sustainability because we worked on the system 
changes rather than on people’s behaviour by educating 
them. For example, the AHR bottle was placed at a place 
where it was not readily visible whenever a care provider 
approached to provide care. So, we decided to place the 
bottle of AHR on the neonatal bed at a place where it was 
readily visible and served as a reminder for the healthcare 
provider. The space was fixed for the AHR bottle to be 
placed and now that has become a norm and part of the 
system. The team used to face the frequent stock out of 
AHR in the department and the team decided to involve 
the storekeeper to help the team. The storekeeper was 
invited to be a part of the QI team and as an expert he 
helped the team to understand concept of buffer stock 
and improved the system of raising their indent (team 
sets a benchmark to raise the indent when they have left 
with AHR sufficient for 3 months) for the AHR so that 
there was no stock out in future. Other strategies which 
are being used at our facility to keep the sustainability of 
changes done were; all the newly joined health providers 
are being imparted training or knowledge about all the 
process and system changes at the time of their joining. 
The department has a WhatsApp group, which is used as 
a platform to send the reminder messages/videos and to 
gather the feedback.

The discharged alive, mortality data were also plotted 
on run charts to see any changes over time. Although 
a decreasing trend in neonatal mortality at our facility 
could be seen from May 2018 onwards which we believe 
was because of change of leadership. New in-charge 
joined in SNCU and brought some changes in terms 
of antibiotic uses and some infrastructural changes like 
making all air conditioners working, earlier all were 
not functional. But the mortality, LAMA and referral 
started decreasing December 2019 onward, which can be 
because of the better hand hygiene. The proportion of 
babies discharged alive has increased from 41.2 baseline 
median between August 2016 and May 2018 to 52.3 base-
line median between June 2018 and December 2019.
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The mortality reduced from a median of 41.0 between 
August 2016 and April 2018 to 24.0 between June 2018 
and December 2019, which is 58.5% decline in the 
neonatal mortality in our SNCU. To support our belief 
that initial decrease in mortality was because of change 
of leadership, we observed an increase in mortality from 
August 2019 to December 2019 when again there was 
change of leadership in the month of July 2019 onward 
(figure 2). The earlier SNCU I/C (in-charge) became the 
head of the paediatrics department and the other person 
in line was made the I/C of SNCU and due to this there 
were some changes in the system at SNCU in terms of 
less monitoring of the improved process. To resolve this 

leadership issue, the head of the paediatrics department 
(earlier SNCU I/C) made the monitoring of AHR use 
improvement work an agenda point of the weekly depart-
mental review meeting.

LESSONS AND LIMITATION
We successfully improved the proper use of AHR using 
QI methods and were able to improve the proportion 
of babies discharged alive. This was the first time our 
team used QI approaches in our institute. We started 
by motivation of our staff through training and general 
talks to improve on use of AHR but we did not see any 

Table 1  The team did a number of PDSA cycles to calculate the baseline, to know optimum volume for one complete hand 
wash, volume to be used per baby per day and many to test changes identified to increase average volume used

Plan Do Study Act

PDSA cycle 1: to 
know the baseline of 
AHR being used

Calculate average of volume 
used on 3 beds for 3 days to 
know the baseline

As planned the test 
was done by one of 
the PG student

The average volume 
used on 3 beds for 
3 days was found to be 
44 mL

44 mL was taken as baseline 
volume used per baby per 
day

PDSA cycle 2: to 
know the optimum 
volume of AHR to rub 
both hands

One PG student will take the 
puffs from bottle starting with 
one puff and rub his hands 
and will tell if the volume was 
optimum

The PG student did as 
planned

The two puffs were 
found to be optimum 
to rub both hands 
completely

Team decided to take two 
puffs every time to rub the 
hands

PDSA cycle 3: to 
know the average 
volume to be used 
daily per baby

Volume of two puffs will be 
measured using a 5-millilitre 
syringe and all the service 
providers will count number of 
times they touched a baby for 
3 days

All the doctors, 
nurses, aayas and 
parents did as 
planned

The average number 
of times the baby was 
touched by all was 
calculated and multiplied 
by the volume of two 
puffs

Average volume 
was calculated by 
3.2×35=112 but benchmark 
was set at 100 mL per day 
per baby

PDSA cycle 4: put an 
orientation poster at 
gate of SNCU

A poster with message 
regarding importance of AHR 
use before touching any baby 
will be pasted on the door of 
SNCU

The SN I/C of SNCU 
pasted a poster on the 
gate of SNCU

The study revealed that 
the use of AHR improved 
from 44 mL to 57.5 mL

The idea was adapted.
We learnt the SNCU was 
running out of AHR since 
they were using more than 
previously and found that 
many care providers forgot 
to use AHR as bottle was 
placed below the baby 
warmer bed

PDSA cycle 5: 
storekeeper was 
invited as a member 
in the team to train 
staff about the 
indenting process 
and putting bottle at a 
visible site

The storekeeper will be called 
in the QI meeting and AHR 
bottle will be placed on the 
neonatal bed

The storekeeper 
attended the QI 
meeting and trained 
the staff on improving 
the indenting process 
and AHR bottle was 
placed on the bed 
where it was readily 
visible

The indenting of AHR 
process was changed 
based on buffer stock 
and utilisation

The AHR bottle placed on 
the top of baby warmer 
bottle served as a reminder 
to health providers and the 
revised intending process 
was adopted. The average 
volume used increased to a 
median of 76 mL

PDSA cycle 6: 
orientation video on 
WhatsApp

SNCU will make a video on 
when and how to use AHR 
will share with all providers on 
WhatsApp on a weekly basis

Done as planned The average volume 
increased to 90 mL per 
baby per day

The idea was adapted

PDSA cycle 7: 
introduced blue-
coloured water term 
for aayas

The PG students will orient 
all aayas and parents using 
the term neela pani instead 
of AHR during orientation 
sessions

Done as planned The aayas and parents 
were more comfortable 
to understand it and 
the average volume 
increased to 97.15 mL

The idea was adopted

AHR, alcoholic hand rub; PDSA, plan–do–study–act; PG, postgraduate; QI, quality improvement; SNCU, specialised newborn care unit.
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considerable improvement until we started to find out the 
specific reasons to low use of AHR and developed prac-
tical solutions to those reasons. We used the QI analytical 
tool, fishbone analysis. Successive tests using PDSA cycles 
helped us to refine the solutions until they were efficient 
and effective.

Initially, we faced some challenges due to QI methods 
being very new to the health providers and then difficulty 
in bringing people together and change their behaviour. 
We overcome these challenges by having weekly meeting 
and addressing people’s concerns. We also developed a 
system using social media to share our concerns and to 
develop solutions to address them.

We did not have a system to collect all the relevant indi-
cators to this work, so analysed the data which was being 
collected. Our goal was to improve hand hygiene; we also 
measured mortality. This QI project was not designed to 
assess whether the improvement in hand hygiene caused 
the reduction in mortality. Because many factors could lead 
to changes in mortality, we cannot say that it was due to this 
project. If we had collected monthly data on antibiotic use 
in the SNCU and this decreased as hand hygiene improved, 
we could have a better argument that the two were linked. 
But these data are not available. Regardless of our inability 
to establish a causal relationship between AHR use and 
mortality, we are reassured that both have improved.

Figure 2  Comparison of % deaths, % LAMA, % referred and discharged home alive.

Figure 1  Average amount of AHR used per baby per day in mL. AHR, alcoholic hand rub.
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We believe that some of the learnings are not generalis-
able to other health settings while all others are likely to 
be replicable. For example, the optimum volume calcu-
lated per baby per day may be variable due to a number 
of times a baby would be touched but the method we 
calculated with can be very useful to all. We also strongly 
believe that the QI approaches, such as working in a 
team, looking for simple and practical solutions based 
on root cause analysis and testing and adapting different 
solutions are highly generalisable to other health settings 
in India and other LMICs.

CONCLUSION
The improper use of AHR is common in many health 
facilities in India and other LMICs. Healthcare-
associated infections are a continuing problem in 
intensive care units, a serious source of morbidity, 
mortality and excess healthcare cost.14 Investiga-
tions of the transmission source of most healthcare-
associated infections pointed to Health Care Worker 
hand-to-patient contact.15–17 Proper hand hygiene 
is the single most effective means of preventing the 
transfer of potential pathogens from staff to patient 
and from patient to patient.7 12 Multiple stakeholders 
are involved in providing healthcare in the system and 
have multiple level of involvement contributing toward 
hand hygiene. Also, there exist multiple factors which 
contribute toward low use of hand rub. QI methods 
particularly seem appropriate to solve such kind of 
complex problem. Involving all the stakeholders that 
is, doctors, staff nurses, ward aayas and parents and 
attendants, we were able to identify the factors, which 
were not allowing the proper use of AHR and address 
these factors.

This work substantially improved the use of hand 
hygiene practices in the SNCU at our hospital and 
mortality decreased at the same time. Because the 
majority of changes that we did were focused on 
making the system easier for staff and people to use 
AHR properly, we believe it will be sustainable.

We are also considering that this work could be 
easily adapted to other hospitals. The contextual 
factors in the SNCU may differ from one place to 
other, but QI approaches of forming a team, analysing 
and measuring the problem, developing and testing 
change ideas and then sustaining successful changes 
are replicable. In fact, the QI approaches are currently 
used extensively by different agencies supported by 
NQOCN and AIIMS, New Delhi, to improve various 
systems to provide better care.9 This is one strategy to 
improve processes in ‘LaQshya’, a flagship programme 
of Government of India for labour room and maternity 
operation theatre.18
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