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TIs, and babies are born in seven places in the hospital, 
some of which are very far away. Consequently, the TIs were 
sometimes being used for multiple trips in a row without 
going back to the NICU for charging. To address this, we 
identified and set up additional dedicated TI ‘charging 
bays’ in different locations around the hospital where the 
TIs were often used. As we focused more on keeping the 
batteries charged, we realised that they were not holding 
a charge as long as they should have been. We therefore 
procured new batteries with a longer life to further help  
address this issue.

No major costs were incurred during this project. 
No major equipment was procured, no additional staff 
were recruited and no construction was undertaken 
in the existing hospital building. The focus, instead, 
was on changing processes of care to make it easier 
for staff to do those things that contributed to keeping  
babies warm.

In addition to improving thermal control, we started 
a training initiative focused on improving hand hygiene 
in the final week in January 2017. To do so, we used Glo 
Germ (http://www.​glogerm.​com/) solution to conduct 
intensive handwashing sessions for mothers, health-
care providers and ancillary workers. This started on 
23  January 2017. We conducted four such sessions over 
the first 7 days and followed this up with hand hygiene 
monitoring on alternate days using the Glo Germ solu-
tion as a tool to check for effective handwashing. We also 
used anonymous Glo Germ application on equipment to 
check for appropriateness of surface cleaning and to give 
feedback to health workers. The team identified days and 

areas where handwashing sessions would be conducted. 
A written record of these sessions was transfixed in the 
nurses’ work area.

Results
We collected data on hypothermia and analysed 
these on run charts. We also collected data on neonatal 
mortality in the labour rooms and NICU and analysed 
it on statistical process control charts. For the temper-
ature data, we calculated the baseline median using 
the first 10 data points and recalculated the median 
whenever we identified a shift in the data using rules to 
define a shift as described by Anhøj and Olesen.12 As a 
balance measure, we collected data on the proportion 
of babies admitted to the NICU each week with hyper-
thermia not due to infection and analysed these on a 
p-control chart.

From the baseline median of 27% in July 2016, normo-
thermia increased to a median of 75% starting in the 
week of 17  February 2017 (figure  1). The percentage 
of neonates admitted with a temperature below 36°C 
decreased from a median of 38% in July 2016 to a median 
of 6% starting in the week of 17 February 2017 (figure 2).

We collected data on the number of deaths per week 
occurring in the labour room or NICU and plotted these 
on a c-control chart.13 We recalculated the centre line 
whenever we identified a shift of eight points below the 
median. All-cause mortality decreased from a baseline 
mean of 4.2 deaths per week to a mean of 2.6 deaths 
per week (38% reduction). The shift started the week of 

Figure 1  Percentage of newborns admitted to neonatal intensive care unit with axillary temperature over 36.5°C on arrival (July 
2016–April 2017).
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30 December 2016 (figure 3). We also collected monthly 
data, beginning in June 2016, on the number of cases of 
LONS and deaths attributed to LONS per 1000 patient 
days. These decreased from 15.2 infections/1000 patient 
days to 5.0 infections/1000 patient days and from 2.53 

deaths/1000 patient days to 0.71 deaths/1000 patient 
days, respectively (figure 4). The proportion of babies 
admitted each week with hyperthermia increased from 
0.9% to 3.7%. The shift occurred the week of 5 October 
2016.

Figure 2  Percentage of newborns admitted to neonatal intensive care unit with axillary temperature below 36°C on arrival (July 
2016–April 2017).

Figure 3  c-Control chart of number of newborn deaths per week in labour room and neonatal intensive care unit (December 
2016–April 2017). Cbar, Centre Line; UL, Upper Control Limit.
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Lessons and limitations
We were able to successfully use QI approaches to keep 
babies warm and reduce deaths from LONS and all-cause 
mortality. This was the first time our team had used QI 
methods. We started by training staff on the general 
importance of keeping babies warm, but we did not see 
any real improvement until we started to identify specific 
barriers to thermal care and developed practical solutions 
to those barriers. Using diagnostic QI tools, such as flow 
charts and fishbone diagrams, and reviewing the causes 
when babies arrived at the NICU cold helped us identify 
these barriers. Making iterative tests using PDSA cycles 
helped us to refine the solutions until they were effective 
and efficient.

Some of the challenges we faced in this work were due 
to the novelty of using QI approaches at the hospital 
and the difficulty in trying to get people to change their 
behaviour. We were able to overcome these challenges 
by holding weekly team meetings to address people’s 
concerns. We also created fora for telephonic discussions 
and put updates on a bulletin board so everyone knew 
what was happening. We made sure to celebrate and 
publicise successes. If we were to undertake this project 
again, we would probably start by working with just one or 
two birthing areas before scaling up what we learnt from 
these initial sites.

We believe that some aspects of this work are not gener-
alisable to other hospitals, while other elements are likely 
to be very generalisable. For example, the specific changes 
that we made to keep the TI battery charged are unlikely 
to be relevant to other units. Conversely, we believe that 

the key elements of the QI approach, such as working in a 
team, looking for the causes of problems, and testing and 
adapting different solutions, are highly generalisable to 
other hospitals in India and other LMICs.

Conclusion
Neonatal hypothermia is a common and dangerous condi-
tion, particularly in LMIC. Multiple factors contribute to 
making babies cold, and multiple stakeholders in the 
health system have different levels of involvement in 
these factors. This complexity means that QI approaches 
are particularly well suited to solve this problem.

By forming a team that included staff from the labour 
room, staff who transported the sick babies and staff from 
the NICU, we were able to identify the factors contrib-
uting to hypothermia at each location and systemati-
cally address these factors. There was a 2.8% increase 
in the proportion of neonates arriving at the NICU with 
hyperthermia, but this lasted for less than 10 min as all 
neonates were put in temperature-controlled incuba-
tors and normothermia was restored quickly. We do not 
believe there was any clinical impact of this transient 
hyperthermia.

This work has dramatically reduced hypothermia among 
neonates admitted to our NICU, and along with the 
concurrent training programme to improve hand hygiene 
among hospital workers and parents has contributed to a 
38% reduction in mortality in these babies. This reduction 
in mortality is the equivalent of saving 1.6 lives per week 
or 83 lives per year in this NICU. To put this figure into 

Figure 4  Cases of late-onset neonatal sepsis (LONS) and LONS deaths/1000 patient days (June 2016–April 2017).
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perspective (and further demonstrate the shocking inequi-
ties in healthcare around the world), 10 states in the USA 
have fewer than 83 infant deaths per year.14

Because the majority of changes focus on making the 
system easier for staff people to do the right things to keep 
babies warm, we believe it will be sustainable. This hypoth-
esis will be tested when winter comes to Delhi later this year.

We believe that this work could readily be replicated 
in other hospitals. The specific factors in the labour 
room or during transportation that lead to hypothermia 
differ from facility to facility, but the approach of forming 
a team, analysing and measuring the problem, devel-
oping and testing change ideas, and then sustaining the 
successful changes is generalisable. In fact, the authors are 
currently involved in two QI networks in India focused on 
improving newborn care, and some of the hospitals are 
focusing on reducing neonatal hypothermia. We hope to 
scale this work up and spread across the country as we 
identify common contributing factors.
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