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AbstrAct
Background Medically complex patients in neonatal 
intensive care units (NICUs) typically require long 
hospitalisations and care from multiple subspecialists. 
Scheduled multidisciplinary discussions could improve 
collaboration and continuity of care and thereby improve 
patient outcomes. The specific aims of the project were 
to decrease the average length of hospitalisation by at 
least 1 day and improve parent satisfaction ratings on a 
standard questionnaire by the end of our project’s first 
year, and to maintain a stable (or decreased) cause-related 
(30-day) readmission rate.
Methods We designed a quality improvement project to 
enhance collaboration and continuity of care for medically 
complex infants cared for in the NICU of Brenner Children’s 
Hospital. Weekly multidisciplinary team meetings were 
held to discuss the long-term plan for patients who 
met specific criteria. Attendees included attending 
neonatologists, paediatric surgeons, a physical therapist, 
an occupational therapist, a speech therapist, a social 
worker, a nurse coordinator for palliative care, a family 
support coordinator, the NICU Nurse Manager, a hospital 
chaplain, mid-level providers, bedside nurses, a nurse 
quality improvement leader and the leaders and database 
manager for the quality improvement project. When 
needed for specific patients, a bioethicist was included.
Results One year after implementing the project, the 
average duration of hospitalisation had decreased by 6.5 
days. Cause-related readmission rates decreased from 
3.33% to 0.95%. Parent satisfaction scores did not change 
significantly.
Conclusions Weekly multidisciplinary meetings to 
coordinate and provide continuity of care for medically 
complex neonates in our NICU was associated with 
improved patient outcomes.

IntroductIon
Many infants admitted to a neonatal inten-
sive care unit (NICU) have complex medical 
conditions requiring care from multiple 
subspecialists and prolonged hospitalisa-
tions. In our NICU at Brenner Children’s 
Hospital, continuity of care for infants with 
extended hospitalisations is challenging 
because attending neonatologists rotate 
every 1 to 2 weeks. Also, coordination of care 
among subspecialists is difficult because of 
competing demands for time. Diminished 
collaboration and continuity of care can 

impact negatively on length of hospitalisa-
tion,1 patient outcomes2 and parents’ and 
healthcare providers’ well-being.3

The Care Collaboration for Babies with 
Extended Stays (CBES) project was designed 
as a quality improvement intervention to 
increase continuity and collaboration of 
care for infants hospitalised in the NICU 
at Brenner Children’s Hospital who were 
expected to have prolonged hospitalisations. 
The intervention consisted of weekly multidis-
ciplinary discussions about a selected subset 
of patients, and each discussion concluded 
with a set of recommendations that were 
communicated to the rest of the patient’s 
care team and documented in the patient’s 
medical record.

During and following implementation, 
data were collected on length of hospital-
isation, rehospitalisations within 30 days of 
discharge from the NICU, parents’ satisfac-
tion and physician’s evaluation of the impact 
of the intervention on physician autonomy, as 
well as process variables, including duration 
of the weekly meetings and number of disci-
plines involved.

Methods
Project goals
The first goal was to decrease average length 
of hospitalisation by at least 1 day. The second 
goal was to increase overall parent satisfac-
tion on Press Ganey to 95% (baseline 93.8%) 
as well as improve ratings on the following  
HowsYourBabyNC. org survey questions: (1) 
How often have you been able to talk with 
the same doctors?—increase by 20% (from 
56% to 67%) in those responding ‘just right’; 
(2) How often have you been able to partic-
ipate in decision making about your baby’s 
care?—increase by 10% (from 76% to 83%) 
in those responding ‘just right’; (3) If your 
infant was discharged with home equipment, 
how comfortable were you with operating the 
equipment?—increase by 20% (from 67% 
to 80%) in those responding ‘comfortable’. 
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Additional goals were to maintain a stable (or decreased) 
related cause (30-day) readmission rate for NICU 
discharges by the end of the first year and to have physi-
cian autonomy and physician–patient relationship not 
impacted more than ‘very little’ as assessed by question-
naire.

Patients eligible for the project
Patients were considered for inclusion in this quality 
improvement project if they met one or more of the 
criteria listed in table 1, either on admission or during 
their hospital course.4 5

Planning the intervention and evaluation
The intervention and primary outcomes for this project 
were developed initially in consultation with the medical 
director of the NICU, an experienced project leader of 
quality improvement projects. A preliminary proposal 
was then presented to a large group of stakeholders, 
including nurses, a social worker and a parent advocate, 
and changes suggested by stakeholders were incorpo-
rated prior to initiation of the project.

After the intervention began, the project leaders met 
monthly to discuss interim results and plan and imple-
ment modifications to the design which were tested via 
Plan–Do–Study–Act (PDSA) cycles.6

Intervention
The primary component of the intervention is a weekly 
1-hour multidisciplinary meeting of health professionals 
at which medically complex neonates are discussed 
throughout their hospital course with the purpose of (1) 
identifying and removing barriers to progression of care 
and discharge and (2) arranging for a smooth transition 

to home and posthospital care by identifying resources in 
the community and ensuring adequate follow-up.7 8

This strategy was selected because it enhances conti-
nuity of care by involving a consistent group of profes-
sionals with expertise in managing chronic illness in 
children, increases communication among healthcare 
professionals representing multiple specialties and takes 
a comprehensive view of the patient, with a focus on 
barriers and facilitators to the transition from the hospital 
to the home, improving efficiency and safety of care.9 10

This intervention is also family centred in that attention 
is paid explicitly to the family’s understanding of their 
infant’s medical issues, coping ability, financial resources, 
other barriers to engaging in care and their degree of 
comfort in caring for their infant postdischarge.11 12 The 
principles of continuous, coordinated and comprehen-
sive care are foundational for managing chronic illness.13

We initially planned to involve parents in the meetings 
when their child was discussed; however, we were unable 
to implement this component without detracting from 
the efficiency of the process. Instead, we implemented 
a process whereby details of the discussion would be 
communicated to the parents within 24 hours of the 
meeting and their questions and input brought back to 
the group the following week.

The other major challenge that we anticipated was that 
decisions made by the multidisciplinary group could be 
in conflict with management plans made by attending 
neonatologists. We planned to address this issue by 
sharing our interim results with all involved neonatolo-
gists and paediatric surgeons so that they could see the 
benefit to patients resulting from more consistent, coor-
dinated, comprehensive care. As a balance measure, we 
surveyed the attending neonatologists regarding their 
perceptions about whether the project was interfering 
with physician autonomy and/or the physician–patient 
relationship.

While we anticipated that this initiative would reduce 
the overall length of hospitalisation for these infants, we 
wanted to ensure that a concomitant increase in read-
mission rates did not occur. Thus, we followed each of 
the patients for 1 month after discharge to determine 
whether or not they had been readmitted.

Lastly, we anticipated that for many of the babies served 
by the project, there would be a high degree of uncer-
tainty about the quality of life and probability for survival, 
resulting in ethical issues. Thus, hospital ethicists were 
involved in the discussions on an ‘as needed’ basis.

setting
Brenner Children’s Hospital Intensive Care Nursery 
(ICN) is a 38-bed level 4 unit that receives referrals from 
a large geographical area in Northwest North Carolina, 
Eastern Tennessee and Southwest Virginia. Nearly all 
patients are born at other hospitals and are transported 
to Brenner. All major paediatric subspecialties are avail-
able at Brenner, including all paediatric surgical subspe-
cialties except transplantation surgery.

Table 1 Inclusion criteria

Grade 4 intraventricular hemorrhage and/or anticipated 
need for ventriculoperitoneal shunt. 

Multiple congenital anomalies Hypotonia

Anticipated home health needs Hypoventilation

Severe hypoxic–ischaemic 
encephalopathy

Three or more 
subspecialists involved

Congenital diaphragmatic 
hernia

Airway anomaly/issue

Extended need for positive 
airway pressure (ventilator or 
nasal CPAP)

Unusual or severe genetic 
condition

Chronic lung disease Readmission

Admitted after 30 days of life Oral feeding issues (high 
risk for needing feeding 
gastrostomy tube)

Preterm infant with congenital 
heart disease

Enterostomy

Grade 4 intraventricular hemorrhage and/or anticipated need 
for ventriculoperitoneal shunt

CPAP, continuous positive airway pressure.
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specifics
On the morning of the meeting, one of three neonatolo-
gists involved in this initiative would review the electronic 
medical record of each infant in the Brenner nursery and 
identify newly admitted patients who were eligible for 
inclusion in this process and to gain updated information 
about the patients already being served by the process. 
A table listing each patient and their major diagnoses, 
barriers to discharge and goals was updated each week 
(online supplementary appendix A). The neonatologist 
organising the meeting would select up to six infants, 
out of those on the list, for discussion, with priority 
given to those infants for whom the multidisciplinary 
discussion was deemed likely to be particularly helpful 
in progressing the care of the patient beyond its current 
stage. The pertinent details of the discussion were docu-
mented in the medical record using a template designed 
for this purpose.

evaluation of the project
Process measures
Each week we recorded whether at least five of the 
following six key disciplines were present at the meeting: 
neonatologist, paediatric surgeon or surgery nurse practi-
tioner, social worker, palliative care nurse specialist, ICN 
nurse specialist and an occupational, speech or physical 
therapist. We also recorded the duration of each meeting. 
For each month, we recorded the per cent of eligible 
patients who were discussed.

Outcome measures
To evaluate the impact on average length of hospital-
isation, we obtained data from the hospital database 
for length of stay for NICU patients overall in the year 
preceding the implementation of this project and 
compared it with the length of stay for all patients during 
the first year of the project. Family satisfaction with care 
was assessed using parent responses to the Press Ganey 
survey and the  HowsYourBabyNC. org survey.

Balance measures
Using Survey Monkey, we surveyed neonatologists, 
approximately 6 and 12 months after initiation of the 
project, about their perception of how much the project 
interfered with physician autonomy. Data about readmis-
sion after discharge from the NICU were collected by 
reviewing each patient’s medical record 1 month after 
discharge to ascertain whether the infant had been read-
mitted to our hospital. We did not collect information 
about hospitalisations at other hospitals and assumed that 
patients with complex medical conditions would have 
been referred to our hospital if readmission was required.

results
characteristics of infants
During the first year, 71 infants were included in this 
initiative. The average birth weight (SD) was 1663 (1174) 
g. The average (SD) gestational age at birth was 30 3/7 

(6.2) weeks. The three most common eligibility criteria 
were chronic lung disease, oral feeding difficulties and 
having three or more subspecialty services involved. 
Twenty-nine patients (40%) were discharged home with 
medical equipment (18 with a gastrostomy tube, 12 with a 
cardiorespiratory monitor, 12 with supplemental oxygen, 
2 with mechanical ventilation).

Process measures
The average (SD) duration of weekly meetings was 58.92 
(4.51) min. Twenty per cent of meetings exceeded 60 min.

In 83.7% of meetings, at least five of the following six 
key disciplines were present. Due to their unpredictable 
schedules, a representative from the paediatric surgery 
service was present at only 60% of the meetings. Infants 
with whom the paediatric surgery service was involved 
were discussed first to accommodate the surgeons’ avail-
ability and facilitate their participation.

The bedside nurse was initially not listed among the ‘Key 
Disciplines’; however, it was quickly recognised that the 
insights and input from the bedside nurse are extremely 
helpful in discussions involving feeding issues and family 
engagement, understanding and coping. Much effort was 
put towards involving and engaging the bedside nurse 
in this process. Initially, they were simply encouraged to 
participate in the discussions. However, the timing of the 
meeting had inadvertently been scheduled at the time of 
nursing shift change. The time was adjusted to facilitate 
nursing participation (arrow A in figure 1). However, this 
did not result in a significant increase in nursing partic-
ipation. It was determined that the nursing staff was not 
fully aware of the purpose of the meeting, the importance 
of their input in the discussions or whether or not one 
of their patients was to be discussed. In order to address 
these barriers, the unit nurse educator provided informa-
tion and began to send the weekly list of CBES patients 
to the nurses by email (arrow B). An additional barrier to 
nursing participation was identified as being difficulty in 
the ability of the nurses to leave the bedside to attend the 
meeting in the NICU conference room. The nursing lead-
ership developed a strategy whereby the nurses would be 
notified an hour prior to the meeting that their patient 
was going to be discussed and asked to try to arrange 

Figure 1 Run chart of percentage of patient discussions, 
by week, in which the bedside nurse participated. Arrow A: 
change in time of meeting. Arrow B: education of nurses 
regarding process. Arrow C: day of meeting notification of 
patients to be discussed.
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workflow/breaks in order to be available when called to 
come to the conference room (arrow C). Despite our best 
efforts, it remains difficult to achieve nursing participa-
tion given the unpredictability of nursing workflow in the 
NICU.

On average, 14 patients were eligible for inclusion 
in CBES discussions each week. Initially, we chose four 
patients and planned to discuss them each week until 
discharge, only adding new patients to the process as 
discharges occurred. However, we soon realised that this 
would only serve a small proportion of infants who were 
likely to benefit from this service, and therefore we began 
to prioritise all eligible patients according to the likeli-
hood the multidisciplinary discussion would be particu-
larly helpful in progression of care of the patient beyond 
its current stage.

There was wide variation in the number of infants 
discussed each week during the first months of the 
project. However, by the end of the year, the team discus-
sions became more consistent in level of detail and length, 
allowing for an effective discussion to be held on five to 
six patients per meeting (figure 2). The standardisation 
of the discussions was aided by a template of questions 
that was used for each new patient and then updated 
with each subsequent discussion (online supplementary 
appendix B). This template was also used in documenting 
the discussions in the medical record. The percentage of 

eligible patients who were discussed in at least one out of 
every four meetings was 76.9%.

outcome measures
For the year prior to the intervention, the average length 
of hospitalisation for all Brenner neonatal intensive 
care patient discharges was 28.2 days. For the first year 
of the project, the average length of hospitalisation was 
21.7 days. The variability in the length of hospitalisation 
decreased in the latter half of the first year of the initiative 
(figure 3).

Only seven Press Ganey surveys were returned during 
the year, so we did not analyse these data. Parent responses 
on the HowsYour  BabyNC. org survey are shown in table 2.

Balance measures
The percent of neonatologists who responded that the 
project interfered with physician autonomy ‘none’ or 
‘very little’ was 90% at 6 months after implementation 
and 79% after 12 months. The per cent of neonatol-
ogists who responded that the project interfered with 
physician–patient relationship ‘very little’ was 100% at 
6 months after implementation and 93% after 12 months.

Of the infants who were discussed in the meetings, five 
(7%) were readmitted within 30 days and two died after 
discharge. All readmissions were for respiratory-related 
disorders. Related cause readmission rates at 30 days post-
discharge for all infants cared for in the Brenner ICN in 
the year before and after implementation of the project 
were 3.33% and 0.95%, respectively.

dIscussIon
There were five goals set prior to implementation of 
this quality improvement study. Three of the five were 
attained at the 1-year mark after the intervention was 
implemented.

Since implementation, length of stay has decreased 
by 6.5 days, exceeding our goal of 1 day. In addition, the 
intervention was associated with a reduction in read-
mission rates within 30 days of discharge. Both of these 
outcome measures directly impact the health and well-
being of the child, as well as the well-being of the family. 
The continuity and collaborative care allows the team 
to clearly define goals for discharge, ensures the entire 
medical team understands the goals set forth and stream-
lines the discharge planning by giving the family a more 
efficient and effective process. The third goal attained 
was that there was no significant impact on physician 
autonomy. This goal helps contribute to the physician and 
parent satisfaction level as well as protecting the integrity 
between the physician–patient relationship.

The two goals for which we did not see effective change 
were increased parent satisfaction on Press Ganey surveys 
and improved ratings on  HowsYourBabyNC. org. These 
findings were multifactorial. First, there were only seven 
Press Ganey surveys returned throughout the year. Also, 
the decision to not have parents attend the multidisci-
plinary meetings may have contributed to this lack of 

Figure 2 Control chart of the number of patients discussed 
per meeting. CBES, Care Collaboration for Babies with 
Extended Stays.

Figure 3 Control chart of length of hospital stay by week for 
the first year of the initiative. LOS, length of stay.
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change. There was much debate regarding parent atten-
dance at the weekly meeting; however, in order to main-
tain efficiency in each patient discussion with such a large 
group, the decision remained to not have parents attend. 
Throughout this year, we have encouraged the primary 
medical team to relay key points of our discussion to 
the family as well as bring back questions for the multi-
disciplinary team. This process of informing the parents 
has not been standardised and may have impacted the 
parents’ perception of participation in decision making 
in relation to this weekly care coordination meeting.14 We 
also see from the questionnaire that additional efforts are 
needed to increase the family’s level of comfort with oper-
ating home equipment.

Another area for improvement is attendance by bedside 
nursing.15 Three interventions were undertaken to 
improve nursing participation (figure 1). After the third 
intervention, that of notifying the appropriate nursing 
staff 1 hour prior to the meeting which patients were to 
be discussed, participation improved.

This quality improvement endeavour can be generalis-
able to other level 3 and 4 NICUs as these are the units 
likely to have patients with chronic, complex medical 
and surgical illnesses requiring multiple subspecialists. 
As these types of patients are most at-risk for prolonged 
hospitalisations and readmissions, this population is likely 
to receive the most benefit from this type of coordinated 
care.16 Our intervention focuses on two key goals: (1) iden-
tify and remove barriers to progression of care and ulti-
mately discharge and (2) arrange for a smooth transition 
to home and posthospital care by identifying resources 
in the community and ensuring adequate follow-up. The 
engagement of the wide range of disciplines involved in 
all facets of the care of these infants is essential in the 
success of this type of strategy.

In order to monitor and maintain improvement, quar-
terly meetings were arranged to review progress, address 
obstacles and conduct PDSA cycles on various measures. 
As we see in figure 3, average length of stay was reduced 
and the variability in length of hospitalisation decreased 
in the latter half of the first year. Also, related cause 
readmission rates at 30 days postdischarge were overall 
decreased. Conducting periodic physician surveys and 
monitoring parent feedback from  HowsYourBabyNC. org 
will allow us to continue to evaluate the progress of this 
intervention.

The only ‘cost’ of this intervention is the time invested 
by each member of the team. An attending neonatolo-
gist takes time to prepare for the meeting by reviewing 
all neonatal patients and determines which meet criteria 
for discussion. Each member gives 1 hour of their time 
each week for the meeting. Due to the variability in each 
patient’s and family’s need, the number of hours outside of 
the meeting dedicated to coordination of care are unable 
to be tallied. On the other hand, the decreased length 
of stay and decreased readmission rates are evidence of 
cost-saving measures to the family and healthcare system.

The innovative aspect of this initiative compared with 
other multidisciplinary discharge meetings is that patients 
were identified on admission as being at high risk for 
extended hospitalisation and were subsequently followed 
and discussed by the team throughout their hospital stay, 
not just when discharge became imminent. This allowed 
the group to proactively and effectively identify and 
address barriers to progression of care throughout the 
hospital course in addition to focusing on the ultimate 
discharge. Also, many multidisciplinary meetings lose 
effectiveness over time as they attempt to cover too many 
patients at each meeting and thus the meetings are long 
and attrition of key members is high. By prioritising six 
infants out of the entire NICU census for discussion each 
week, the meeting is able to be kept to 60 min, with an 
appropriate in-depth discussion of each patient.

In conclusion, this quality improvement intervention 
has proven to be effective in reducing length of stay and 
readmission rates through collaboration and coordina-
tion of care for our most complex infants. With further 
improvement in family and staff involvement, the expec-
tation is that collaboration will continue to improve 
and will be evidenced in satisfaction scores and patient 
outcomes.
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Table 2 Parent responses to HowsYour BabyNC.org

Question
Baseline %,
n=372

Postimplementation %,
n=350 p Value

How often have you been able to talk with the same doctors? (‘just 
right’)

56 72 <0.0001

How often have you been able to participate in decision making 
about your baby’s care? (‘just right’)

76 72 0.21

If your infant is discharged with home equipment, how comfortable 
were you with operating the equipment? (‘very comfortable’)

67 67 0.95
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