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Figure 1 'Perfect sleep’.

infant’s admission. We saw a small but statistically signif-
icant improvement in the percentage of infants sleeping
on their back after introducing the gifting programme.

RESULTS

Across the project, we saw a statistically significant
improvement in the percentage of infants with ‘perfect
sleep’, increasing from a baseline of 41.9%-67.3%
around week 47, but this was below our project goal of
70%. However, this increase was sustained after the last
PDSA cycle at week 63 until the end of data collect at
week 129, over a year later (figure 1). Additionally, we
saw statistically significant improvements in each of
the individual components of SSP that we recorded,
namely safe sleep location (increased from a baseline of
87.0%-92.0%), infants sleeping on their back (two statis-
tically significant increases, once from the baseline of
90.3%-96.5% at week 48 and then to 98.1% at week 65),
sleep areas with extra items (decreased from baseline of
38.0%-20.2%, as shown in figure 2), and a decrease in
the number of infants that were inappropriately bundled
(two statistically significant decreases, once from the base-
line of 15.3%—7.7% around week 24 and again to 3.8% at

Figure 2 Sleep areas containing extra items.
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week 50). These changes were also sustained through the
end of data collection over a year later. As we found the
elevated head of bassinettes to be infrequent, we created
a g-chart to study the interval in between occurrences
(figure 3). Although we were unable to show a statisti-
cally significant change in the interval between observa-
tions where the head of the bassinette was raised, there
was a statistically significant difference in the number of
observations with raised head of bassinette in our base-
line period vs after the start of our PDSA cycles (7 out
of 186 observations in baseline period vs 18 out of 3190
observations after start of first PDSA cycle, p<0.001 from
a two-sided Fisher’s exact test).

Due to the variable census in the nursery and the incon-
sistency in the number of infants sleeping when the audits
were performed on any given day, there are some weeks
where no data were available for some of the components
of the SSP measures. Additionally, due to some attending
turnover during the project, there were some weeks when
the attending in the nursery was not involved in this QI
project and hence no cribs were audited, particularly
towards the end of the project. This did not materially
affect our ability to analyse included data, but this did
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Figure 3 Weeks between elevated head of bed occurrences-g chart.

contribute to the decision to stop data collection at week
129.

A simultaneous project in the nursery was to encourage
skin-to-skin care, as part of the hospital’s journey towards
Baby Friendly certification. We initially found some
misconceptions from the nurses that skin-to-skin care and
SSP were incompatible because they felt that this would
count as the infants sleeping prone and bedsharing. We
had not specifically addressed this in our nursing module
for PDSA cycle 1, but we found after discussing the AAP
recommendations on components of safe skin-to-skin
care with nurses that there were fewer objections voiced
and our skin-to-skin care increased.

Lessons and limitations

The study baseline data demonstrated that some unsafe
sleep environments existed within our nursery. While
other studies were able to meet their goal within 1year,
we did not meet our aim of 70% of infants having ‘perfect
sleep’ within 1year. Although there were improvements
in each of the individual components of a safe sleep envi-
ronment the most frequent cause of failure for ‘perfect
sleep’ was due to extra items within the sleep environ-
ment. While some of the extra items were additional
blankets, one of the barriers that was faced in the study
was that the sleep area was frequently being used as a
storage areas in the rooms, specifically for extra items for
the infant such as diaper supplies or extra clothes within
the context of the small hospital rooms. During our
QI project we were not able to address the provision of
storage space for infant care items as some other projects
were specifically able to do,® and this may have contrib-
uted to us being unable to meet our goal. We also found
there were multiple groups of people who were placing
these extra items into the sleep area, including patient
caregivers, nurses and nursing assistants, and ensuring
we hit each of these populations with our education on

removing extra items proved challenging. A limitation
of our project was that we did not include patient fami-
lies in our QI team, which may have been revealing of
the barriers to parental compliance with SSP within the
nursery, and we suggest that others looking to work on a
similar project consider engaging patient families during
the project planning stages.

One of the other lessons we learnt was that there exists
a culture of unsafe practices and myths about sleep for
both the staff and the caregivers. For example, some staff
believed newborns that are ‘spitty’ needed to be elevated
to sleep despite lack of evidence and direct contradiction
of the AAP recommendations for safe sleep. While turn-
over of staff was low in general, we found that we had
to address this concern with many new team members,
despite it being included in the mandatory nursing
education module.

We saw several statistically significant improvements
associated with PDSA cycles involving the sleep sacks/
wearable blankets. The In-Hospital Modelling Programme
mentioned in PDSA cycle 6 may be a low cost option for
other hospitals also looking to implement sleep sacks/
wearable blankets within their own nurseries. However,
there were some difficulties with the sleep sacks/wear-
able blankets. Many of them went missing, which was
likely due to families taking them home, adding to the
costs of maintaining a sufficient supply. While our losses
did decrease when we were able to gift families a wear-
able blanket to take home, the gifting programme was an
additional cost that may be prohibitive to other hospitals
wishing to copy this. If in the future, we are unable to
continue gifting them at our hospital it is possible that we
may lose some of the improvements we saw in this project.
We also discovered that the sleep sacks/wearable blankets
could not be laundered with our regular hospital laundry
and needed to be laundered in a different way, which
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added an additional layer of difficulty in implementing
their use within our hospital.

This project took place in a smaller community hospital
where there is a specific pool of paediatrics nurses that
rarely includes float nurses from outside of the mother—
baby unit and, although we did have some nurse turn-
over, the number of new nursing staff members during
the course of this project was low. This allowed focus
on a discrete group of permanent staff for the various
educational interventions. This directed type of educa-
tion may have to be adjusted for a larger academic
centre with multiple paediatric units or in areas where
there is frequent staff turnover or float staff. Additionally,
the hospital’s emphasis on nurse education in order to
prepare for the Baby Friendly Hospital Initiative likely
made staff more receptive to our teaching and sugges-
tions, as nurses were also receiving updated education on
some other topics that represented changes in practice
for some nurses.

It appears that the PDSA cycles providing sleep sacks/
wearable blankets had the largest impact on ‘perfect
sleep’ within the nursery. There was improvement in the
number of bassinettes with head of bed raised beginning
after the nursing education module of PDSA cycle 1,
suggesting that lack of compliance with this component
of ‘perfect sleep’ may have been a nursing knowledge
deficit. However, for the other components it appeared
that nurses already knew the correct information but
had difficulty actually implementing the correct practices
within the nursery. Therefore, it is logical that the PDSA
cycles that provided process change, in this instance phys-
ically changing the item available for bundling the infant
and removing the option to add additional loose blankets
or use rolled up blankets to create bumpers or a ‘nest’ for
the infant, had the largest effect on outcome.

There were some weeks for which data was not collected
due to both infants not meeting the inclusion criteria and
extraneous circumstances unrelated to the project. In
order for patients to meet the inclusion criteria, they had
to be sleeping on the auditor entering the room and thus
due to an inconsistent census, it was not possible to audit
these cribs. As all of the data for this study was collected
manually, changes in personnel and individual work
schedules played a role in the ability to collect the crib
audits each week; however, missing data did not affect the
ability to analyse the data nor to obtain an objective look
at the SSP within the nursery.

Our baseline data collection period was relatively short,
at just 8 weeks. However, it took several weeks after our
first PDSA cycle to show any improvements, so we do feel
that the system was in steady-state before we began our
project. This project showed sustained improvement in
all of our measured individual elements of SSP for over a
year after our last PDSA cycle. Although our formal PDSA
cycles ended after week 63, an institution-wide Infant Safe
Sleep Policy was approved at Week 102 that mandated
that infants within our hospital should sleep within an
AAP-compliant sleep environment unless there was a

medical reason for them not to. Additionally, the nurses
continued to receive reinforcement of SSPs in combi-
nation with the emphasis on rooming in as part of their
education for the Baby Friendly Hospital Initiative, so the
sustained improvement in SSP within the nursery may not
have been due to our QI project and PDSA cycles alone.

CONCLUSION

We were able to use QI methodologies to improve adher-
ence to AAP SSP within our newborn nursery. While we
did not meet our specific goal of 70% of infants achieving
‘perfect sleep’ (sleeping on their backs in an empty bassi-
nette without any additional items, appropriately bundled
and with the head of the bassinette flat), we were able to
show statistically significant improvement from 41.9% to
67.3%, as well as improvement in each of the individual
components of this composite measure. Importantly, the
improvements in both the composite measure and the
individual components were sustained over 12 months
after the last PDSA cycle. This is similar to the project by
Kellams et al,” who also found that changes were sustained
for up to 12 months and suggests that QI interventions
targeting infant safe sleep in the newborn nursery can
have long-lasting results. An additional important lesson
from our project is that infant safe sleep QI initiatives and
preparation towards Baby Friendly Hospital Certification
can be complementary, and we would encourage other
hospitals working towards Baby Friendly Hospital Certi-
fication to specifically address the AAP’s recommenda-
tions for SSP'! in their nursing education to help prevent
misconceptions, specifically in the setting of skin to skin.
Although our interventions demonstrated improvement
in SSP within the newborn nursery, translation of these
practices to the home environment could be considered
as a future project.
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