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	 Amongst	 the	many	 controversial	 topics	 in	 the	field	 of	 dentistry	 for	 children	 is	 the	
relative	appropriateness	(or	lack	thereof)	of	the	application	of	physical	restraints	for	the	man-
agement	of	challenging	and	interfering	child	behavior.	Believers	in	its	appropriateness	prefer	
the euphemistic1	term	“protective	immobilization	or	stabilization”	in	contrast	to	the	negative	
connotation	implied	by	simply	describing	physical	restraint.	This	manuscript	provides	a	critical	
look	from	the	perspective	of	a	child-oriented	behavioral	researcher	and	private	practitioner	of	
forty	years	who	shares	a	most	unenthusiastic	bias	towards	a	reliance	on	restraint	techniques	to	
overcome	interfering	and	undesirable	child	behavior.	This	bias	is	stipulated;	from	this	author’s	
perspective	there	are	but	a	few	indications	under	which	application	of	immobilization	devices	
are	safe	and	in	the	best	interest	of	children	and	their	developing	psyche	with	respect	to	safe	
delivery	of	treatment	and	the	development	of	future	attitudes	toward	care.

	 In	 fairness,	however,	 it	would	be	 remiss	 to	not	 indicate	 the	viability	of	 these	 tech-
niques	for	specific	and	isolated	ultra-short	and	short-term	interactions	where	the	interception	of	
potentially	harmful	child	movements	plays	a	role	in	the	management	of	obstreperous	responses	
of	some	children.	Analysis	of	appropriateness	or	its	lack	begins	where	differentiation	is	made	
between	neurological	normality	versus	abnormality	and	patient’s	cooperative	potential.	Those	
lacking	behavioral	control	by	virtue	of	incapacity	to	refrain	from	injurious	impulses	and	re-
fractory	movement	can	necessitate	greater	vigilance	from	the	dental	team.	Those	capable	of	
working	within	a	framework	of	coping	potential	responsive	to	verbal	communications	and	con-
ventional	mainstream	interventions	might	best	approach	challenging	if	not	resistive	behaviors	
slowly	if	not	exhaustively	to	avoid	resorting	to	the	application	of	physical	restraints	to	permit	
efficiency	and	productivity.

	 Of	the	challenges	facing	clinical	pediatric	practice	are	economic	pressures	to	accom-
plish	 treatment	 intervention	and	generation	of	revenues	 in	a	 timely	fashion.	While	 there	are	
some	practitioners	making	use	of	a	broad	 range	of	behavioral	management	 strategies,	 there	
are	others	who	make	use	of	a	limited	arsenal	of	techniques	to	manage	difficult	and	challenging	
behaviors.	Those	with	authoritarian	demeanors	and	high	expectations	for	cooperation	of	chal-
lenging	children	may	be	hypothesized	to	have	a	heavier	reliance	on	restraint	techniques	and	
possess	a	limited	arsenal	of	management	strategies	to	accomplish	invasive	treatment.	Never-
theless	it	might	similarly	be	hypothesized	that	while	productivity	is	a	reality	of	private	practice,	
the	obligation	to	comfort	patient	anxiety	and	its	sequelae	in	the	least	stressful	manner	possible	
is	ultimately	the	most	expedient	and	optimal	way	to	create	a	patient	accepting	of	care	while	
protecting	the	child’s	self-esteem.	As	Mark	Twain	has	offered,	“when you only have a hammer, 
all problems tend to look like a nail,”	addresses	the	subject	of	how	imaginative	and	complete	
one’s	behavioral	management	arsenal	might,	or	might	not	be.

	 From	the	perspective	of	parents	and	clinicians	alike,	the	climate	of	behavioral	man-
agement	has	gradually	changed	over	the	past	half	century,	with	several	abrupt	alterations	over	
the	past	two	decades.2



Pediatr Neonatal Nurs Open J

PEDIATRICS AND NEONATAL NURSING
Open Journal

http://dx.doi.org/10.17140/PNNOJ-4-e007ISSN 2377-1569

Page e2

 Child	rearing	practices	have	changed.	Parents	once	readily	relinguished	their	authority	to	the	clinician	who	best	knew	how	
to	address	their	child’s	needs.	Such	preferences	have	been	to	a	large	degree	replaced	with	parental	desires	to	take	a	more	active	deci-
sion	making	role	on	how	they	wanted	their	child	managed.3 

	 While	parents	once	felt	comfortable,	if	not	relieved	to	be	kept	out	of	the	dental	operatory,	the	majority	today	express	inter-
est	if	not	demand	to	be	present	to	witness	how	their	child	is	addressed	and	the	methods	employed	by	the	dental	team.	Some	clini-
cian’s	today	ban	parents	in	a	mandatory	fashion	from	the	operatory	with	the	belief	that	parent	presence	competes	for	their	ability	to	
establish	a	rapport	with	the	child.	This	author	contends	that	one	explanation	suggests	these	dentists	are	uncomfortable,	unconfident	
under	parental	observation,	or	simply	ill	at	ease	with	a	parent	observing	how	they	treat	their	child.	A	skeptical	analysis	might	also	
include	that	these	clinicians	prefer	not	to	allow	parents	to	witness	their	management	of	challenging	children.

	 That	 said,	 there	 are	 circumstances	where	 authoritarian	 dentist	 personalities	 have	 been	 highly	 successful	 in	 overriding	
negative	child	behavior	and	are	able	to	accomplish	considerable	treatment	that	the	passive,	child-advocate	(this	author)	may	not	
accomplish,	without	resorting	to	sedative	or	unconscious	techniques.	These	skilled	communicators	have	potential	to	be	magical	in	
their	ability	to	manipulate	and	influence	child	behavior.	Not	so	many	of	us	have	those	skills	and	magical	powers.	Alternatively,	when	
unsuccessful,	massive	confrontation	of	wills	among	all	parties	is	not	an	uncommon	result.	Where	application	of	physical	restraints	
are	being	considered,	minimally	necessary	are	for	parent	and	clinician	to	be	on	the	same	page	with	informed	consent	secured.

	 Under	circumstances	where	a	parent	cannot	refrain	from	displaying	their	own	anxieties	of	dental	care,	use	inappropriate	
anxiety-provoking	language	(“does that hurt,”	or	the	“shot doesn’t hurt,”	etc),	most	practitioners	would	agree	that	these	parents	may	
not	enhance	their	child’s	perceptions	and	cooperation	by	being	present.4	Interpretation	of	some	parents	that	measures	undertaken	by	
dentists	whose	misuse	of	aversive	measures	(e.g.,	voice	control,	restraints,	verbal	sanctions,	or	harshness)	has	become	problematic.	
Dentists	who	have	lost	elements	of	self	control,	in	the	heat	of	battle,	or	when	behaviors	deteriorate	may	be	construed	as	having	
resorted	to	premature	tactics	(restraint).

 Recent literature5	has	begun	to	explore	parent	views	regarding	the	point	at	which	the	use	of	sedative	techniques	to	minimize	
or	eliminate	the	use	of	physical	restraint	is	or	is	not	preferable	for	their	children.	The	vast	majority	of	parents	who	have	observed	
both	options	applied	to	manage	their	children	overwhelmingly	agree	they	prefer	the	use	of	sedation.	The	impact	of	negative	previous	
experiences,	with	or	without	“protective	immobilization,”	has	long	been	a	concern	in	the	dental	profession.	Typical	of	reasons	for	
which	adults	cite	fear	and	avoidance	of	dental	care	includes	their	recollections	of	how	they	were	treated	as	children.	Inadequate	pain	
control,	verbal	or	physical	mistreatment	from	an	impatient	and	frustrated	clinician	account	for	why	millions	of	Americans	report	
misgivings	about	seeking	timely	dental	care.

Justifiable Applications of Physical Restraint

Advocates	of	 the	appropriateness	of	physical	restraint	are	not	without	merit.	The	American	Academy	of	Pediatric	Dentistry	has	
included	the	use	of	protective	stabilization	in	its	guidelines	on	behavior	guidance	since	1990.	It	has	acknowledged	that	it	is	outside	
the	mainstream	of	techniques	and	considers	its	use	as	an	advanced	behavior	guidance	technique	that	are	carefully	selected	and	inte-
grated	into	an	overall	behavior	guidance	approach	that	is	individualized	or	customized	for	each	patient	in	the	context	of	promoting	
a	positive	dental	patient	attitude	while	ensuring	the	highest	standards	of	safety	and	quality	of	care.

	 Protective	stabilization	is	defined	as	“any	manual	method,	physical	or	mechanical	device,	material	or	equipment	that	im-
mobilizes	or	reduces	the	ability	of	the	patient	to	move	his	or	her	arms,	legs,	body,	or	head	freely.	The	term	“active”	immobilization	
refers	to	restraint	by	another	person	(parent,	dentist,	dental	auxiliary.	“Passive”	immobilization	utilizes	a	restraining	device.6

I.	Appropriate	use	of	protective	stabilization	for	the	neurologically	normal	or	challenged:

A.	To	access	and	manage	traumatic	oro-facial	injuries	necessitating	immediate	intervention	for:
1.	 Uncontrollable	hemorrhage
2.	 Permanent	tooth	avulsion
3.	 Laceration	requiring	wound	closure
4.	 Inability	to	utilize	a	sedative	technique	due	to	recent	food	ingestion

B.	 For	all	of	the	above	when	sedation	to	adequately	obtund	interfering	patient	movement	falls	short.
C.	 To	serve	as	an	adjunct	to	help	a	neurologically	impaired	individual	to	reduce	or	minimize	uncontrollable	and	interfering	 

movement.
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II.	Inappropriate	use	of	restraint	or	protective	immobilization-for	use	on	a	neurologically	normal	subject	who	is	not	being	sedated	
for	performance	of	routine	or	lengthy	treatment.

Use of Protective Stabilization when Using Sedative Techniques

Decisions	to	make	use	of	PS	or	PR	when	sedation	is	contemplated	are	neither	simple	nor	straightforward.	While	it	is	the	intention	of	
using	sedative	techniques	to	eliminate	or	reduce	the	need	to	restrain	undesirable	patient	movement,	inadequacy	of	sedative	measures	
alone	is	not	at	all	uncommon.6	Judgment	of	many	clinicians	to	err	on	the	side	of	under	dosage	is	generally	regarded	as	preferable	to	
induction	of	deeper	planes	of	sedation,	hence	need	for	physical	restraint	comes	into	play.	Despite	recommendations/guidelines	to	
indicate	the	safety	of	sedation	pathways	mishaps	have	been	reported.	Adverse	reactions	and	poor	outcomes	have	not	been	reported	
when	compliance	with	safety	guidelines	and	appropriate	application	of	restraining	devices	occurs.	Close	scrutiny	and	vigilance	must	
occur	to	insure	that	any	restraining	device	does	not	impair	pulmonary	expansion	or	the	ability	to	monitor	respiratory	function	and	
ventilation.

	 A	dilemma	which	has	become	apparent	in	the	last	decade	has	become	a	tendency	of	advanced	training	programs	to	make	
use	of	lower	dosing	of	available	sedative	agents	in	an	effort	to	minimize	or	eliminate	the	occurrence	of	sedation	mishaps.	The	drug	
armamentarium	has	been	reduced	and	efforts	 to	make	use	of	regimens	where	no	reversal	agents	are	available	are	disappearing.	
Use	of	low-range	dosing	with	maximum	dosing	topping	out	near	what	might	have	previously	been	considered	mid-range	appear	to	
prevail.	Both	program	directors	and	residents	report	significantly	lower	success	using	these	sedation	protocols	and	greater	need	to	
deploy	restraint.7

SUMMARY

The	primary	intent	of	this	manuscript	was	to	focus	on	the	use	of	physical	restraints	(or	protective	immobilization)	as	a	means	by	
which	interfering	and	potentially	harmful	child	behaviors	can	be	best	managed.	It	is	the	bias	of	this	clinician	and	researcher	with	
four	decades	experience	that	little	need	exists	to	make	use	of	devices	that	are	intended	and	designed	to	restrict	patient	movement,	
in	particular	when	neurologically	normal	subjects	are	involved	with	or	without	sedative	techniques.	Under	conditions	where	sound	
judgment	making	use	of	effective	and	therapeutic	dosing	of	sedative	agents,	need	for	physical	restraint	should	be	minimal	to	none.	
Practitioners,	who	arbitrarily	and	routinely	make	use	of	restraints	due	to	sedation	inadequacy,	might	best	reassess	their	agent	and	
dosage	selection	from	the	outset	before	resorting	to	the	use	of	restraints.	Patterns	in	teaching	in	advanced	pediatric	dental	training	
programs	today	have	moved	in	the	direction	of	using	sub-therapeutic	dosing	and	shorter	acting	agents	in	the	interest	of	safety	and	
avoiding	unintentional	induction	of	deep	sedation	and	greater	risk.	This	latter	issue	has	become	increasingly	more	prevalent	and	the	
resultant	need	for	greater	application	of	physical	restraint	has	become	the	norm	rather	than	the	exception.	Need	for	restraint	in	this	
author’s	practice	is	virtually	non-existent.	One	might	hypothesize	that	decades	of	experience	have	cultivated	improved	communica-
tion	skills	managing	difficult	forms	of	behavior,	or	more	effective	use	of	sedation	has	served	to	reduce	need	for	restraint.	
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ABSTRACT

A unique, progressive multidisciplinary simulation was developed for a pediatric end-of life ex-
perience. In order to prepare all participants, regardless of discipline, extensive pre-briefing and 
reflective debriefing was developed. The project included seven evolving pediatric simulations, 
each one with multiple disciplines participating, over a four-week period. Key components of 
the pre-briefing stages included learning about the topic of end-of-life, understanding the dif-
ferent inter-professional roles, teamwork, and feeling comfortable with the simulation environ-
ment. Reflective debriefing was carried out in small groups immediately after the simulation 
with objective feedback and affirmation of interdisciplinary teamwork, skills, and communica-
tion. A second culminating debriefing also occurred which offered the students the ability to 
pull their experiences together and reflect and compare their perceptions to those of an actual 
survivor of the same disease. This project revealed to faculty the importance of using multi-
staged pre-briefing and debriefing in a progressive multidisciplinary pediatric simulation.

KEYWORDS: Simulation; Pre-briefing; Debriefing; Clinical reasoning; Interdisciplinary simu-
lation.

ABBREviATiONS: IOM: Institute of Medicine; NICU: Neonatal Intensive Care Unit; INACSL: 
International Nursing Association for Clinical Simulation and Learning; IPE: Interprofessional 
education.

iNTRODUCTiON

A review of the literature revealed limited research related to interprofessional teamwork in 
pediatric healthcare. In fact, a 2016 study performed by Felix et al1 claimed to be the first larger 
study to examine interprofessional teamwork in the pediatric healthcare setting. However, stud-
ies on healthcare teams in general indicate teams make fewer mistakes than individuals do.2 
Furthermore, teamwork between interdisciplinary/interprofessional healthcare providers is es-
sential.3 However, the Institute of Medicine (IOM) stated4 that a major barrier to improving 
healthcare safety and reducing costs is ineffective communication and collaboration among 
healthcare professionals. Healthcare professionals are well trained and educated to function 
within their own disciplines, but they are generally trained separately from other disciplines. 
As a whole, the healthcare profession has been slow to train the skills necessary to perform as 
a member of an interprofessional team.2 The study performed by Miller, Riley, Davis and Han-
sen2 reported when ineffective interprofessional team behaviors are displayed during a critical 
event, the incidence of an adverse episode occurring may be increased. 

 The use of simulation in pediatric team training has most frequently been studied in 
relationship to neonatal resuscitation, pediatric code and critical care situations.5-7 Deering, 
Johnson and Colacchio5 state, “Team training can be used to both improve teamwork and to 
practice skills necessary for pediatric caregivers to acquire during their training”. Further-
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more, simulation is a prime setting for pediatric team training 
because it allows the entire team to practice pediatric situations 
(including emergencies) in a safe environment.5 Smith and Cole8 
explored interdisciplinary teamwork through simulation in the 
Neonatal Intensive Care Unit (NICU). The authors suggest that 
simulation allows the complexities of teamwork to be captured 
and provides opportunities for healthcare professionals to de-
velop into expert teams working together.

 Simulation is a training technique used to help learn-
ers practice procedures and skills in a real-life environment. It 
also enhances clinical competence and improves patient care.9 
Additionally, when simulation is utilized in healthcare training, 
it is an effective strategy to develop collaborative teamwork.10 
Marshall and Manus, as cited by Morrison and Catanzaro10 have 
noted “Simulation exercises can be used for team training us-
ing the human factors of communication, decision making, and 
situational awareness to enhance patient safety”. The IOM also 
supports the use of simulation for training healthcare profession-
als in the areas of problem solving and crisis management.4 But, 
is there a standard way that pediatric simulation is utilized and 
does research show is it being used interprofessionally?

 The International Nursing Association for Clinical 
Simulation and Learning (INACSL) developed the INACSL 
Standards of Best Practice: SimulationSM.11 Use of the standards 
in simulation reflects the implementation of evidence-based 
practices in healthcare education and the commitment to qual-
ity and improvement of patient care.11 Unfortunately, limited 
literature has been found that shows these standards are being 
utilized in their entirety.11 Furthermore, there has also been little 
evidence in the literature showing that nursing and other health 
professionals have used simulation exercises together to en-
hance communication, collaboration and problem solving.3

 Early research conducted by Rhodes and Curran12 
within a baccalaureate degree program stated the need for the 
simulation process to consist of three important phases—pre-
briefing, scenario and debriefing. Little research has been found 
that indicates the three phases are emphasized equally in simula-
tion exercises. Additionally, pediatric simulation studies located 
during the literature search revealed minimal to no emphasis 
was placed on the pre-briefing stage at all.6,8,13 Page-Cutrara14 
performed a literature review on pre-briefing and found there 
were gaps regarding the definition of pre-briefing, the purpose 
of pre-briefing, and the types of learning techniques used in pre-
briefing. Additionally, little research can be found on the effec-
tiveness and impact on learning when pre-briefing and debrief-
ing are used together based on the INACSL Standards of Best 
Practice: SimulationSM.11 Therefore, the objectives and long-term 
goal of the interdisciplinary pediatric end-of-life simulation that 
was performed was to incorporate the INACSL Standards of 
Best Practice: SimulationSM11 regarding the use of pre-briefing 
and debriefing in an interdisciplinary pediatric simulation and to 
set the foundation for future research on the impact this method 
of pre-briefing together with debriefing has on student’s learning 
in a pediatric interdisciplinary simulation.

BACKGROUND

Pediatric Simulation in interprofessional Education (iPE): The 
literature provides very few studies involving pediatric simula-
tion in IPE. One study by Messmer15 examined how the use of 
pediatric simulation involving three scenarios enhanced nurse-
physician collaboration. Results of her study indicated that with 
each scenario pediatric nurses and residents communicated more 
with each other and “appeared to become more collegial toward 
each other, recognizing the strengths that each group brought to 
the team.” Additionally, as the participants progressed through 
the three scenarios they began to understand the importance of 
each team member.

Interdisciplinary/interprofessional education in gen-
eral has the ability to serve several functions: educating on the 
roles and responsibilities of professionals in the healthcare team, 
improving team building skills and communication skills, and 
encouraging error reduction to improve patient safety.9 Research 
has shown2,3 that simulation is a successful method for students 
to actively learn these strategies as well as an effective way to 
develop collaborative skills.10 However, as stated earlier, health-
care professionals are generally trained and educated to func-
tion within their own discipline with little training on the skills 
necessary to function as a member of an interdisciplinary team.2 
Limited amount of research involving the use of pediatric simu-
lation in interprofessional education (IPE) supports this state-
ment.

Pre-briefing: The INACSL Standards of Best Practice: Simula-
tionSM16 state the purpose of pre-briefing is to “set the stage for 
a scenario and assist participants in achieving scenario objec-
tives”. Some recommended components of the pre-briefing in-
clude simulation environment orientation, roles of participants, 
time and objectives, and patient information.

Standard 4 of the INACSL Standards of Best Practice: Simula-
tionSM17 details more extensively what should be included in the 
pre-briefing phase:

•	Orientation to the simulation laboratory and mannequins.

•	Review ground rules of the simulation to ensure a safe, non-
competitive environment.

•	Discussion around students doing their best but recognizing 
that mistakes may occur.

•	 Providing back-ground information.

 Pediatric simulation has not been as widely studied as 
simulation in general. Even with the vast amount of research that 
has been performed on simulation, the phase of pre-briefing is an 
understudied phenomena.14 Several studies were located involv-
ing pediatric simulation and only one of those studies minimally 
described pre-briefing. The study performed by Youngblood et 
al7 involved multidisciplinary simulation in pediatric critical 
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care. In this study, the only reference to pre-briefing activities 
was that the students were given a “description of the scenario 
and information regarding potential grief reactions as a starting 
point”. No other pre-briefing activities as recommended by IN-
ACSL Standards of Best Practice: SimulationSM17 was provided 
prior to the start of the scenario.

 Husebo, Friberg, Soriede and Rystedt18 focused on the 
instructional problems with pre-briefing in nursing education. In 
their review of the literature, the authors found that pre-briefing 
was either not described in the simulation studies reviewed or the 
focus was primarily on the simulation itself. Of the nine studies 
reviewed, only one study discussed pre-briefing in the context of 
a short description of who should participate in the simulation, 
how to work with the mannequins, and ground rules on team 
performance and communication. In reviewing the remaining 
studies, which included other disciplines use of pre-briefing, the 
author’s18 state “the studies did not focus on pre-briefing per se 
but on how the facilitator instructs the participants in the ongo-
ing simulation and how they should understand the simulation”.

 Page-Cutrara14 performed a literature review to explore 
the use of pre-briefing in nursing simulation. All the literature 
that was examined for this review showed that the phase of pre-
briefing was consistently described as the time to explain the 
process of the simulation, including review of objectives, orien-
tation to the environment and mannequin, and patient situation. 
This description is in alignment with the INACSL Standards of 
Best Practice: SimulationSM17 description of pre-briefing. There 
were variations in the literature reviewed around the selection 
of various learning strategies used in the pre-briefing phase. 
The author concluded these variations appeared to depend on 
the learning needs of the participants as it related to the specific 
simulation. Interestingly, the choice of various learning strate-
gies was not clearly linked to simulation outcomes. The under 
studied areas of pediatric simulation and pre-briefing in pediatric 
simulation as well as the literature review performed by Page-
Cutrara14 revealed gaps around the definition of pre-briefing, the 
purpose of pre-briefing, alternate learning techniques used in 
briefing, and the use of pre-briefing as it relates to learner out-
comes. 

Debriefing: The INACSL Standards of Best Practice: Simula-
tionSM16 state the purpose of debriefing is to “move toward as-
similation and accommodation to transfer learning to future 
situations”. It is a time of reflective thinking, questioning and ex-
ploring emotions on the participant’s part. During this phase the 
facilitator provides feedback on the participant’s performance 
and participants also share feedback with other participants. 

 Standard 6 of the INACSL Standards of Best Practice: 
SimulationSM19 detail more extensively what should be included 
in the debriefing phase:

•	Acknowledging participants’ feelings and perspectives.

•	Creating transparency in communication and helping partici-

pants achieve key objectives.

•	 Exploring participants’ decisions and actions and linking the 
simulation experience to authentic patient care.

•	 Facilitating feedback from standardized patients or peers.

•	 Encouraging participants to evaluate what they did well,   
what they need to improve, and offering suggestions on how 
participants can improve their care in the future. 

•	 Providing feedback.
  

  Arafeh, Hansen, and Nichols20 stated that debriefing is 
an integral part of simulation and has been reported to be where 
most of the learning occurs during simulation. The debriefing 
makes sense of the simulation and allow the participants to tie 
everything together.2 Debriefing allows for self-discovery. It 
provides an opportunity for participants to express concerns and 
to discuss how they performed in the simulation. In an interdis-
ciplinary simulation, it allows participants to discuss how they 
performed as a team revealing any system failures and failures 
in problem solving.2

  
  The value of the student’s learning is in the student’s 
ability to engage in reflection that translates into actionable 
knowledge.21 Debriefing fosters the development of clinical 
reasoning and judgment skills through reflective learning pro-
cesses. “Learning occurs in simulation through contextual task 
training and repetition, but significant learning occurs when 
deep insight is made explicit through reflection during debrief-
ing”.21 Throughout the literature, debriefing is identified as the 
most important part of the simulation.22,23

  
  Several research articles on pediatric simulation dis-
cussed the activities of debriefing. All of the studies included 
some aspects of debriefing, but none of the articles included all 
of the components of debriefing as outlined by Standard 6 of the 
INACSL Standards of Best Practice: SimulationSM.19 Three of 
the pediatric simulation studies7,8,13 specifically described the de-
briefing phase as a reflective process. A reflective process is one 
that allows the participant (individually and as a team) to reflect 
on the events of the simulation, the emotions that accompanied 
the simulation and the thought processes that were involved in 
the simulation. It is this reflective process that the authors state 
enables the students to enhance their learning and grow from the 
simulation experience. Only the study by Youngblood et al7 stat-
ed that the study participants were able to obtain feedback from 
the standardized patients following the simulation. None of the 
reviewed pediatric simulation studies included as part of the de-
briefing process, encouraging participants to evaluate what they 
did well, providing feedback on what they needed to improve 
on, and offering suggestions on how participants can improve 
their care in the future.

  Similar to pre-briefing, researchers have found that de-
briefing has not been a well-studied area either.20 In a systematic 
review on debriefing in technology enhanced simulation, Cheng 
et al24 found that there were inconsistencies in the definition of 
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what debriefing was as well as inconsistencies in describing the 
process of debriefing itself. None of the 177 studies reviewed 
consistently described the characteristics of debriefing or the 
characteristics of debriefing were poorly described.

Pre-briefing and Debriefing Used Together: As stated earlier, 
the simulation process consists of at least three phases—pre-
briefing, scenario, and debriefing.14 However, little research in 
pediatric simulation and simulation in general has been found 
that indicates the three phases are emphasized equally in simula-
tion exercises.14 Typical debriefing can be 3 times the length of 
the actual simulation and is considered where the most learning 
is occurring.8 Decker, as cited in Page-Cutrara14 recommends 
pre-briefing can also have an effect on learning and should be 
explored more in depth. Therefore, the purpose of this article is 
to detail the impact of equally emphasized and multi-level pre-
briefing and debriefing sessions on student learning outcomes 
through incorporating the INACSL Standards of Best Practice: 
SimulationSM11 in a pediatric interdisciplinary simulation.
 
iNTERDiSCiPLiNARY SiMULATiON PROCESS

introduction: Quinnipiac University embarked on a four-week 
long pediatric inter-professional end-of-life simulation that in-
volved the disciplines of athletic training, nursing, occupational 
therapy, cardiovascular perfusion, physical therapy, physician 
assistant, and social work. Seven evolving interdisciplinary pe-
diatric simulations were completed over four weeks following 
the journey of an adolescent patient from his initial injury on the 
playing field to his death from an osteosarcoma in hospice. The 
magnitude of this simulation was commanding because of the 
size of the project, the coordination of students from multiple 
disciplines, and the progressive nature of the scenario. There-
fore, based on the literature review performed for this project, 
pre-briefing and debriefing were essential components to the 
success of the simulation.

Learning Outcomes: Four learning outcomes for the end-of-life 
simulation experience were developed:

•	Respond to the medical and psychosocial needs of a simu-
lated pediatric patient from onset of injury to end-of-life. 

•	Utilize communication skills appropriate for responding to 
the needs of the healthcare team, the pediatric patient, and 
the patient’s family. 

•	Attain knowledge and insight into the stages of dying and 
providing end-of-life care. 

•	Collaborate in critical decision making and creative thinking 
in devising patient-centered healthcare team plans of care. 

The learning outcomes formed the basis for the pre-briefing, the 
simulation, and the debriefing.

Pre-briefing: Recognizing the scale of the simulation and the 
desire to ensure that each student feel prepared to deal with the 

complex nature of this topic and meet the outcomes, pre-brief-
ing was carefully planned to occur at two different stages of the 
simulation. As a lack of research exists regarding the design and 
benefits of pre-briefing, this pediatric simulation experience in-
corporated research by Page-Cutrara,14 which indicated students 
are often expected to perform skills in a simulation without any 
prior experience. Most students have little pediatric end-of-life 
exposure and a comprehensive pre-briefing was planned to fill 
this void.

 The first pre-briefing was inclusive of all students and 
faculty from the various disciplines participating in the simula-
tion. Students and faculty were provided with individual folders 
containing their designated simulation scenario and any support-
ing materials specific to that scenario. The supporting material 
included the names of the faculty involved, the students who 
would make-up the interprofessional team, a carefully selected 
journal article pertaining to their specific scenario, discipline 
role descriptions, and learning pearls. The journal articles ranged 
from case studies of actual adolescents with terminal illnesses 
and the progression of the disease, to specific concepts, such as 
end-of-life signs and symptoms or symptom management. The 
discipline role descriptions offered a brief explanation of each 
allied health role and how each specific expertise affects health-
care. Learning pearls were short supportive evidence-based 
statements, submitted by faculty, explaining important aspects 
of end-of-life care helpful for the novice student. An example 
of a learning pearl was to “Provide liberal viewing and accom-
modate family needs to facilitate family presence before, during, 
and after the moment of death”.25 Each of the folder materials 
were reviewed generically as a group and then more specifically 
once students were broken down into teams. A power point pre-
sentation with a question and answer period was then given by 
an expert in hospice and palliative care.

 After reviewing the information in the folder, students 
were asked to break into their individual simulation groups and 
be introduced to their peers. After introductions, a team building 
activity was assigned to build comradery. Teams were asked to 
build the highest tower with spaghetti sticks and marshmallows 
within 30 minutes. The activity was designed to give students 
the chance to collaborate prior to working together on the simu-
lation project.

 The second stage of the pre-briefing occurred through-
out a four-week period on the teams’ scheduled simulation day, 
directly before participation in their scenario.The small group 
pre-briefing provided the students with the opportunity to ask 
questions related to the pediatric simulation, clarify the role of 
each individual student in the simulation, and receive an orienta-
tion to the simulation room and equipment. Although many of 
the students had been in previous simulation experiences, pro-
viding as much information as possible beforehand can reduce 
anxiety, particularly in a complex scenario. Cordeau26 has stated, 
“For novice students, the anxiety is caused by not knowing what 
to expect during the scenario. Second-time students experience 
anxiety from the perception of the increasing difficulty of the sce-
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narios”. Taking the need to understand what to expect into ac-
count, the goal for both pre-briefing sessions was to increase the 
student’s knowledge related to pediatric end-of-life care, inter-
disciplinary roles and responsibilities, as well as the simulation 
environment, in order to decrease the student’s anxiety as they 
entered the simulation experience. Students entered the simula-
tion experience after the group verbalized a readiness to partici-
pate.

Simulation: As the focus of this article is pre-briefing and de-
briefing, only a short description of the seven actual simulation 
stages is discussed to collaborate the four outcomes: Stage 1) the 
adolescent experienced a fracture to his right femur while play-
ing as a member of a school soccer team, Stage 2) the adolescent 
is transported to the emergency room for diagnosis, Stage 3) the 
adolescent and his family learned of a suspicious lesion found 
during surgery, Stage 4) the adolescent and his family are told 
about the diagnosis of osteosarcoma and plans were made for 
treatment, Stage 5) the adolescent was at home with progressive 
deterioration in his disease, Stage 6) the adolescent was actively 
dying in Hospice, and Stage 7) the adolescent’s teammates were 
informed of his death. Student participants were observed by 
multi-disciplinary faculty members at each stage. Faculty unani-
mously agreed all four outcomes were met in all of the stages ex-
cept Stage 5. In this scenario, a deterioration in physical function 
was occurring which the family could not physically handle and 
had difficulty accepting. Faculty agreed students did not meet 
the medical or psychosocial needs of the patient as a team (Out-
come 1). In-patient hospice services should have been offered to 
the patient and family. Instead, the team offered hospitalization 
for IV fluids and additional treatment, such as physical therapy 
for strength training.

Debriefing: As with the pre-briefing, a two-tiered approach to the 
debriefing was used for this four week long simulation. Immedi-
ately after each of the seven simulation sessions, student groups 
met with the discipline faculty involved in the simulation for a 
small group debriefing to discuss the outcomes of the simula-
tion and to reflect on the experience. The small group debriefing 
experience, led by at least one of the discipline faculty, included 
the following: 1) the opportunity to express emotions in regards 
to dealing with a patient and his family who were experiencing 
end-of-life issues, 2) a review of the student performances dur-
ing the simulation, 3) the opportunity to identify the students’ 
own areas of strength and weakness, and 4) a discussion of the 
relationship between the student performances and the simula-

tion outcomes. This discussion of outcomes was of particular 
importance immediately after the scenario for Stage 5, in which 
some of the objectives were not met. In this instance, student’s 
reflected on their lack of knowledge on how to communicate 
with a family and patient during this deterioration phase. 

 The second tier of debriefing was a final summation 
of the multiple week interdisciplinary end-of-life simulation. A 
large group debriefing was held in the form of a Grand Rounds 
for all participating students and faculty members. This second 
tier of debriefing allowed the student participants to 1) gather to-
gether to combine all weekly experiences together and reflect on 
the entire end-of-life simulation, and 2) relate to and learn from 
an actual survivor of the very disease depicted in the simulation.

 The large group debriefing began with the lead facilita-
tor presenting a brief introduction of the simulation project fol-
lowed by each simulation group’s presentation and reflection on 
their week’s scenario. A photo slide show of the related weekly 
simulations ran as the backdrop for each team’s presentation and 
reflection of their story and feelings. The reflections centered 
on the learning experiences as well as the interprofessional re-
lationships developed. The final presenter was the survivor. The 
survivor had recovered from the exact childhood osteosarcoma 
as the adolescent in the simulation, only in the 1950’s. The pre-
sentation began by explaining how the survivor learned of the 
project and his intrigue with the simulation. The survivor was 
present during the student’s interdisciplinary presentations and 
noted surprise as he analyzed and compared their reflection to 
his lived experience. The survivor commended the participants 
for their patient centered, supportive care of the patient and his 
family. Factors such as caregiver preparation, holistic care, and 
patient support were but a few of the poignant aspects of care 
which were drastically improved since the survivor’s experience 
as a child.

 After the survivor’s presentation, students responded to 
questions from the facilitators asking for student perceptions of 
the simulation experience. (Table 1)

DiSCUSSiON

Simulation requires both a thorough pre-briefing and an objec-
tive debriefing in order to offer the learner a complete experience. 
The key components of the INASCL Standards for pre-briefing 
were enhanced with the addition of the teamwork exercise, 

Topic Student Perception

Value, worth of time, and realism of the simulation.
Unanimous agreement the simulation was invaluable and recommended a repeat 
performance with additional students.

Teamwork, skills, and communication. Vast majority indicated an improvement in teamwork, skills, and communication. 

Factors of greatest impact.
Actual end-of-life moments with parents, discussion with the teammates after the 
death, and gratitude for having a team to work with during these events.

Interaction with a survivor of osteosarcoma. Provided a positive note on which to end the experience.

Table 1: Student perceptions of the simulation experience.
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role responsibilities, journal articles, and powerpoint materials, 
which helped to prepare the students to work as a team and plan 
care for a patient progressing towards the end-of-life. As end-of-
life experiences and interprofessional collaboration with actual 
patients may be limited in clinical rotations, providing as much 
knowledge beforehand contributed to meeting scenario objec-
tives and a positive student experience. Equally important were 
the two post-scenario debriefing sessions. The immediate post-
scenario debriefing allowed the participants a more intimate op-
portunity to reflect on the experience while fresh in their mind, 
and receive objective feedback and affirmation of their interdis-
ciplinary teamwork, skills, and communication as a small group. 
This was of particular importance for Stage 5. The reactions of 
the team in this scene were to revert back to what was comfort-
able for the students to plan, rather than discuss the inevitable 
with the family. In spite of what was believed to be a compre-
hensive first-stage pre-briefing, further education was needed in 
the pre-briefing related to difficult conversations with families 
and patients. This content should be a part of future replications 
of the simulation.

 As the simulation consisted of several different scenar-
ios, the larger debriefing session provided the environment for 
active reflective engagement among all the groups. Student par-
ticipants sharing information on what went well with the vari-
ous scenarios and also areas of concern, supports a collaborative 
learning experience. Feedback from the osteosarcoma survivor 
on the student participant’s performance further validated learn-
ing had occurred and added another level of understanding of the 
disease process. Faculty facilitators also benefited from both of 
the debriefing sessions by learning of the students’ knowledge 
gap in understanding and discussing with family comfort rather 
than healing measures at the end of life, an area of difficulty for 
several of the participating disciplines. Student responses to the 
questions in Table 1 indicated a very positive experience for the 
participants and enhanced knowledge of interprofessionalism.

CONCLUSiON
 
Further research is needed to evaluate extensive pre-briefing 
and debriefing processes on student success in meeting pediatric 
simulation objectives. Additional content related to communica-
tion with family during the progression of end-of-life and repli-
cation with a larger student sample, are necessary to support the 
time and effort involved in achieving positive outcomes from 
progressive interprofessional simulations. As many institutions 
may not have an actual survivor of a terminal illness available, a 
family member who has gone through the experience of losing a 
child or losing a sibling, could be a potential powerful speaker, 
either in the pre-briefing or the debriefing. Utilizing a pre- and 
post-test could also evaluate the extent of knowledge acquisition 
on end-of-life care, as well as discipline-specific roles and re-
sponsibilities. Overall, multi-leveled pre-briefing sessions were 
key preparation for performance while the multi-leveled debrief-
ing provided immediate feedback, collaborative learning, and 
time for deeper reflection. Both multi-leveled components held 
the key to student success in pediatric simulation.
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ABSTRACT

Adolescence is one of the fundamental processes of life, where transformation in composition 
of the body along with behavioral and physiological take place making the adolescents one 
of the most vulnerable group of population in the community and it is extremely important to 
take care of their nutritional as well as health status. Present study was carried out to find the 
prevalence of obesity in adolescents of Islamabad, so that; their health and well-being can be 
improved. A total of 315 adolescents studying in different schools both male and female within 
the age range of 15-19 were selected after proper sample size calculation. For data collection 
a pre-tested self-report questionnaire was used in order to find out the level of obesity and 
factors leading to overweight and obesity. Results reveal that 74% of the adolescents living in 
Islamabad had a normal body mass index (BMI)-for-age, 17.4% are overweight while 8.5% are 
obese. It was found that with increase in age and grade, level of overweight and obesity was 
higher.

KEYWORDS: Adolescents; Obesity; Overweight; Body mass index (BMI).

ABBREVIATIONS: BMI: Body Mass Index; WHO: World Health Organization; IRB: Institu-
tional Review Board; WHR: World Health Report.

INTRODUCTION

Adolescence is a phase of growth from childhood to adulthood characterized by structural body 
changes with unique distribution of body fat quantity and location along with physiological 
changes. Adolescents constitute 1/6th of the world’s population and there are more than 1.2 bil-
lion adolescents globally forming 18% of world population while 88% of the adolescents live 
in developing countries. India is the leader in the group of adolescents globally while Pakistan 
ranks 4th globally with an adolescent population of 41 million. The most concerning point re-
garding adolescents is that the urban population of adolescents which was 50% in 2009 will 
rise to 70% in 2050 and the largest increase will be in developing countries, an alarming situ-
ation putting additional burden to accommodate the health and well-being of this huge chunk 
of population.1

 World Health Organization (WHO) has expressed concern about the prevailing trends 
of childhood obesity globally. The global prevalence of overweight and obesity has risen from 
1980 to 2013 by 47.1% for children and adolescents. The prevalence is more demonstrating in 
developed countries rising from 16.9% to 23.8% in boys, while 16.2% to 22.6% in girls. The 
data from developing countries shows the rise in prevalence from 8.1% to 12.9% in boys, while 
8.4% to 13.4% in girls.2 
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 The knowledge about one’s ideal body weight also has 
a role and is major driving force for the weight management 
strategies. The studies have shown that adolescents who have 
normal BMI-for-age but perceive themselves as obese or over-
weight are at greater risk for developing eating disorders. This 
wrong perception can lead them to potentially harmful behaviors 
like dieting, slimming pills, or diuretics, etc. although the onset 
of exercise to lose weight has no harmful effect.3

 On the other 
hand, if a person is obese or overweight but perceives oneself to 
be normal, this self-perception can predispose such individuals 
to co-morbid conditions, which can be easily avoided by giving 
them awareness of the ideal BMI-for-age. Although, the topic 
of relationship between self-perception of ideal body size and 
obesity has been studied in the developed countries, the data on 
this topic in developing countries is scarce and there is a need to 
explore this in the developing countries. 

 The risk of being overweight in adulthood is greater 
with higher degrees of overweight in childhood and in the later 
adolescent years.4 Being overweight, in turn, is recognized as a 
significant risk factor for chronic diseases such as arteriosclero-
sis, ischemic heart disease and diabetes; all of which are major 
causes of morbidity and mortality.5,6

 Overweight during adolescence also has social, eco-
nomic, and psychological consequences, including effects on 
academic performance and psychosocial functioning.7 Obesity 
has numerous socially related consequences in later life such as 
lower wages, less likelihood of marriage, and less education.8

 In order to improve the health and well-being of ado-
lescents in school-going children. This study was designed to; 
assess the frequency of obesity pertinent to the adolescent popu-
lation of Islamabad. 

METHODOLOGY

A cross-sectional study was conducted by interviewing 315 
school children between 15-19 years of age selected from 4 pri-
vate schools of urban Islamabad. Subjects were selected through 
convenient sampling; for each of the selected schools, healthy 
adolescents were included in this study. Children with physical 
or mental disability, and reported chronic illness were excluded. 

 After taking consent from the head of organization and 
class teachers, a guided questionnaire was used among adoles-
cents by using convenient sampling technique to assess their; 
age, grade, obesity trend in the family, knowledge and percep-
tion about weight, knowledge of ideal BMI, weight check in one 
year, self-perception, and BMI-for-age. The data was entered 
and analyzed using SPSS version 21. This study was approved 
from the Institutional Review Board (IRB) of Health Services 
Academy, Islamabad.
 
RESULTS

A total of 316 adolescents were interviewed and frequencies and 
percentages of all the variables were calculated. Age and grade 
wise frequency of adolescents from various schools were evalu-
ated (Table 1). Out of the total 316 respondents, 167 (52.8%) 
were females and 149 (47.1%) were males. Maximum ado-
lescents were found in age group 16-17 years, which were 85 
(26.9%), while the minimum respondents were found in the age 
range of 17-18 years which were 70 (22.15%). There were 167 
(52.85%) students from the O levels, while 149 (47.15%) were 
from the A levels. 

 Maximum frequency of 187 was observed in adoles-
cents who thought that none of their parent was obese, while 129 

Variables Frequency Percentage

Gender
Female 167 52.8

Male 149 47.2

Age

15-16 82 25.9

16-17 85 26.9

17-18 70 22.2

18-19 79 25.0

Grade
O levels 167 52.8

A levels 149 47.2

Knowledge about ideal BMI
Don’t know 146 46.2

Know 170 53.8

Weight checked in last one year 
Not checked 83 26.3

Checked 233 73.7

Self-perception

Just the right weight 198 62.7

A bit too fat 79 25.0

Far too fat 39 12.3

Table 1: General information, knowledge and self-perception of adolescents.
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said that at least one of the parents was obese (Figure 1).

 There were 170 adolescents who had knowledge about 
the ideal weight for their age while 146 had no knowledge of 
what their ideal weight should be. There were 233 adolescents 
who had their weight checked in the last one year, while 83 of 
the adolescents had not checked their weight in the last one year. 
The maximum frequency of 198 was observed in adolescents 
who considered themselves to be of right weight, while only 39 
considered that that are far too fat (Table 1). The BMI of the re-
spondents was a very important variable which was based on the 
BMI-for-age of the individuals. When calculated, 234 respon-
dents had a BMI-for-age value of less than +1 Z-score, 55 had 
a BMI-for-age value of greater than +1 Z-score, while 27 had a 
BMI-for-age value of greater than +2 Z-score.

 In terms of percentage, 74% respondents had a BMI-
for-age value of less than +1 Z-score, 17.4% had a BMI-for-age 
value of greater than +1 Z-score, while 8.5% had a BMI-for-age 
value of greater than +2 Z-score (Figure 2).

DISCUSSION

Obesity is considered a disease in its own right and in this study 
adolescents were found with this problem. Hence, it is also con-
sidered as one of the key risk factors for other chronic diseas-
es together with smoking, high blood pressure and high blood 
cholesterol. In the analysis carried out for World Health Report 
(WHR) 2002, approximately 58% of diabetes, 21% of ischemic 
heart disease and 8-24% of certain cancers globally were attrib-
utable to a BMI above 21 Kg/m2. These findings are support-

ing our results.9-11 Body mass index is the most frequently and 
widely used method due to its simplicity and ease of applica-
tion.12 In this study BMI was used for categorizing individuals in 
normal, overweight and obese categories according to previous 
standards. Obesity are now dramatically on the rise in low and 
middle-income countries particularly in urban setting.13 Sup-
porting this statement studies from countries such as India,14 Sri 
Lanka,15 also show the high prevalence of overweight and obesi-
ty in their population and more so in urban, affluent settings. The 
prevalence of obesity, though representing a small proportion of 
our community, constitute a high prevalence of overweight and 
obesity i.e. (17.4%) and (8.5%) respectively. Our study is com-
parable to the data available from other countries like India, Sri 
Lanka, Qatar and Iran.14-16 Study on dietary pattern of children 
among low socioeconomic group of Karachi showed obesity and 
overweight to be 4%.17 In our study, there is high prevalence of 
overweight and obesity compared to the above study.

CONCLUSSION

Study has concluded that the obesity and overweight is prevalent 
in students of urban Islamabad. There is a high likelihood that a 
person who is overweight or obese in adolescence will carry it 
in the adult life and thus will be exposed to life-threatening non-
communicable diseases. However, an immediate intervention on 
healthy diet might be started to overcome this situation.
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Figure 1: Obesity trend in the family of adolescents from various schools of Islamabad.

Figure 2: BMI-for-age of adolescents from various schools of Islamabad.
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ABSTRACT

Background: Urban adolescent and young adult women often require adult support throughout 
their transition to adulthood particularly regarding seeking healthcare. While confidentiality 
is crucial feature of care delivery, successful adherence to treatment can be multi-factorial. 
The purpose of this study is to determine factors associated with parental notification and 
engagement in self-care of young women diagnosed with pelvic inflammatory disease (PID).
Methods: This study utilizes data from 187 participants in the Technology Enhanced Community 
Health Nursing (TECH-N) study, a randomized controlled trial (RCT) of an intervention to 
prevent recurrent sexually transmitted infections (STIs) after a diagnosis of mild-moderate PID. 
Participants were recruited from pediatric ambulatory settings provided baseline demographic, 
reproductive history, and perceived social support using an audio computerized self-interview 
at baseline and parental notification collected during a two-week follow-up interview, served 
as the primary outcome.
Results: Sixty-five percent of participants informed a parent of their PID diagnosis, 74% 
of whom reported receiving supportive care. Participants who reported a higher sense of 
responsibility to others were 17% less likely to inform a parent of their diagnosis. 
Conclusion: Most urban young women with PID notify parents of their diagnosis and obtain 
support for self-management in the outpatient setting. While autonomy is a critical milestone 
for transition to young adulthood, these data suggest that proactive youth-managed parental 
engagement may be an underutilized resource for young women diagnosed with PID. 

KEYWORDS: Pelvic inflammatory disease (PID); Adolescent; Young adult; Parental notification; 
Parental engagement.

ABBREVIATIONS: PID: Pelvic Inflammatory Disease; TECH-N: Technology Enhanced 
Community Health Nursing; RCT: Randomized Controlled Trial; STIs: Sexually Transmitted 
Infections; CHN: Community Health Nursing; ACASI: Audio-Computerized Assisted Self-
Interview; IRB: Institutional Review Board; SPQ: Social Provision Questionnaire. 

INTRODUCTION

Urban adolescent and young adult women often require adult support for successful self-man-
agement of reproductive health conditions throughout their transition to adulthood. While stud-
ies have evaluated the associations between adolescent confidentiality-seeking behavior and 
fear of parental retribution or disapproval,1 few have considered the factors associated with 
adolescent initiated parental notification of sexually transmitted infections (STIs) or reproduc-
tive health decisions. Confidentiality remains the legal and ethical cornerstone of adolescent 
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and young adult clinical service delivery. Because successful 
outpatient adherence to treatment for complicated STIs, such as 
pelvic inflammatory disease (PID), involves complex self-man-
agement, adult support is often required to achieve optimal treat-
ment outcomes. As such, the scope of confidentiality between 
patients and parents should be considered relative to variations 
in adolescent age, psychosocial status, economic autonomy,1 and 
status of their parental relationship.

 Prior research suggests that urban young women often 
engage parents around reproductive health decisions.2 However, 
clinical providers are least likely to consider parental knowledge 
of the adolescent or young adult’s PID diagnosis when prescrib-
ing self-care dispositions for complicated STIs or PID.3 Yet pa-
rental or other adult social support, defined as advice, comfort, 
medication reminders, is a well-established protective factor 
against adolescent risk taking behavior4 and may enhance the 
adherence to the complex self-care regimen prescribed for treat-
ment of PID. Prior data indicate that many adolescents treated 
for PID may not receive adequate self-care discharge instruc-
tions in pediatric ambulatory settings3,4 and engagement of adult 
social support may enhance adherence to the Centers for Dis-
ease Control and Prevention (CDC) recommended treatment 
regimen.5 The purpose of this study was to evaluate the factors 
associated with participant-initiated parental notification and 
parental engagement with self-care activities (e.g. medication 
reminders, advice, or comfort) of young women diagnosed with 
PID.

MATERIALS AND METHODS

This study utilized preliminary analysis of data from the Tech-
nology Enhanced Community Health Nursing (TECH-N) trial 
(NCT01640379). The methods for the TECH-N study have 
been previously described in the literature,6,7 but will be briefly 
reviewed here. The study is a single-blind randomized control 
trial (RCT) designed to evaluate a community health nursing 
(CHN) intervention using one-on-one home counseling visits 
supplemented with text message communications to the patients 
aged 13-25 years for improved clinical self-management and 
adherence. The goal of the intervention was to achieve short-
term reduction in adverse outcomes after a PID diagnosis. Only 
those participants randomized into the CHN intervention group 
received one-on-one counseling and text message reminders to 
take PID medication. Young women in the control arm did not 
receive any of the interventions. Participants were recruited from 
2 outpatient clinics and adult and pediatric emergency depart-
ments of a large urban academic center in Baltimore, MD, USA. 
All eligible women completed a baseline Audio-Computerized 
Assisted Self-Interview (ACASI) through which participants 
provided data on demographics, reproductive and sexual his-
tory, parental notification behavior and perceived social support. 
The Johns Hopkins Medical Institutional Review Board (IRB) 
approved the study. 

 Social support was measured using the validated 24-
item Social Provision Questionnaire (SPQ).8 The SPQ was 

derived from the conceptual framework of Robert Weiss and 
identified 6 domains to describe relationships: guidance (advice 
and information), reassurance of worth (respect for abilities and 
personal qualities), social integration (mutual interests and con-
cerns and belonging to a group of similar others), attachment 
(expressions of caring and love), opportunity to provide nurtur-
ance (serving as support to others), and reliable alliance (tan-
gible aid). The SPQ measure includes 4 questions for each of the 
6 domains. Each item was scored using a 4-point Likert scale 
(strongly disagree, disagree, agree or strongly agree) ranging 
from a score of 1, indicating “strongly disagree,” to 4, indicating 
“strongly agree”. Both the total score and social support sub-
scale scores for each of the 6 social provisions were calculated 
from the 4 questions specific to each domain for a range in score 
from 24-96. Higher scores indicated higher perceived social sup-
port.5 Cronbach’s alpha was calculated for internal consistency 
reliability of each subscale domain. 

 Parental notification and engagement (parental assis-
tance with care) during the 2 week PID treatment period were 
ascertained during an in-person interview at a 2-week follow-up 
visit during which participants were asked about parental notifi-
cation and engagement in treatment. The item included “Did you 
notify your parent or legal guardian about your PID diagnosis?” 
Parental notification was coded as Yes or No and this dichoto-
mous variable served as the primary outcome. Participant age 
was dichotomized into adolescent (14-17 years) or young adult 
(18-25 years). Logistic regression models used to determine the 
factors associated with parental notification and included evalu-
ation of participant’s age, perceived social support (SPQ), num-
ber of current and lifetime sexual partners. Participant’s group 
status (intervention versus standard of care control) was con-
trolled for in regression analysis due to potential confounding 
role of this variable.

RESULTS

A total of 187 participants were in the sample. Most participants 
were African American (94%), Medicaid insured (80%), and re-
sided in single female-headed households (66%) with most par-
ents (80%) reporting high school or less as their level of educa-
tion (Table 1). Mean age of all participants was 18.4 years [SD 
2.2], although nearly one-third (34%) were adolescents between 
age 14-17 years and 66% were young adults between 18-23 
years of age. Mean age of participants sexual debut (mean age 
14.8 years, [SD 1.7]) and average lifetime sexual partners was 
5.8 [SD 6.1]. Fifty-three percent of participants reported a pre-
vious STI diagnosis and 55% reported a previous diagnosis of 
pregnancy. Most participants (65%, N=121) notified a parent of 
their PID diagnosis with significantly more notification among 
younger women (adolescent: 85.9%; young adult: 53.7%; 
p<0.001) (Figure 1). Among participants reporting parental noti-
fication of their PID diagnosis, almost 3-quarters (74%) reported 
concurrent parental engagement in care of their PID diagnosis. 
Group assignment was not associated with parental notification 
(CHN intervention versus control, p=0.499). Of the 6 social pro-
vision sub-scales, the nurturance, reassurance and alliance sub-
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scales (Cronbach’s alpha results were 0.44, 0.41, 0.73 respec-
tively) were significantly associated with parental notification 
(Table 2). In the final logistic regression model, participants who 
reported an increased sense of responsibility for the well-being 
of others (an increase of one point in the Nurturance subscale) 
were almost 20% less likely to notify a parent about their diag-
nosis [OR 0.829 (95% CI: 0.707, 0.973; p=0.022)], controlling 
for participants’ age and intervention group status. Participants 

who reported a higher sense of recognition of competence, re-
spect for abilities and personal qualities (Reassurance subscale) 
were 20% more likely to notify a parent about their diagnosis 
[OR 1.197 (95% CI: 1.008, 1.422; p=0.040)]. Finally, partici-
pants who reported a higher sense that they can count on others 
(Alliance subscale) were16% more likely to notify a parent about 
their diagnosis [OR 1.160 (95% CI: 1.023, 1.317; p=0.021)], 
controlling for participants age and intervention group status.

Note: An odds ratio greater than one indicates a higher likelihood that a parent will be notified when the subscale score is higher. An odds ratio less than one indicate that an individual 
will be less likely to notify a parent when their subscale score is higher. *Indicates p value <0.05.

Age (mean, sd) years 18.4, 2.2

African American race (%) 94

Medicaid Insured (%) 80

Highest Level of Parental Education High School or Less (%) 80

Head of participant’s household
     Mother/grandmother/aunt/sister (%)
     Father/grandfather/uncle/brother (%)
     Foster parent (%)
     Other relative/Legal guardian (%)

66
9
4
8

Sexual Debut (mean age, sd) 14.8, 1.7

Lifetime Number of Sexual Partners (mean, sd) 5.8, 6.1

Previously diagnosed with STI (%) 53

Previously diagnosed with pregnancy (%) 55

Intervention/Control Study Arm (%) 54/46

Social Provision Subscales Mean (sd) Mean
(Parent not notified)

Mean
(Parent notified) OR (95% CI) p-value Cronbach’s 

alpha

Guidance
(Advice or information) 12.4 (2.3) 11.9 (2.3 ) 12.7 (2.3) 1.143 (1.000, 1.308) 0.050 0.71

Reassurance*
(Recognition of competence) 11.8 (1.9) 11.4 (1.7) 12.0 (1.9) 1.197 (1.008, 1.422) 0.040* 0.41*

Integration
(Sense of belonging) 11.9 (2.0) 11.8 (2.1) 12.0 (2.0) 1.047 (0.898, 1.222) 0.557 0.56

Attachment
(Emotional closeness) 11.9 (2.0) 11.7 (2.0) 12.1 (2.0) 1.091 (0.935, 1.273) 0.266 0.50

Nurturance*
(Assisting others) 11.6 (2.0) 12.0 (2.2) 11.3 (1.8) 0.829 (0.707, 0.973) 0.022* 0.44*

Alliance*
(Others can be counted on) 12.3 (2.5) 11.7 (2.6) 12.6 (2.4) 1.160 (1.023, 1.317) 0.021* 0.73*

Table 1: Sociodemographic and sexual health characteristics, N=187.

Figure 1: Parental notification by age, p<0.001.

Table 2: Logistic regression analysis results of social support subscales by parental notification, N=187.
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DISCUSSION

Our data indicate that most urban young women with PID notify 
a parent regarding their PID diagnosis and nearly 75% of these 
patients reported parental support during the treatment period. 
While parental notification was common when adolescents were 
hospitalized for PID as standard practice, there are no published 
reports on social support or parental engagement in the care for 
PID since treatment for mild to moderate disease has since shift-
ed the outpatient setting.5 Notably, patient age was a significant 
determinant of parental notification. Young women who per-
ceived greater responsibility to nurture others were more likely 
to undertake self-management alone while young women who 
perceived greater competency and ability to rely on others were 
more likely to notify a parent. Nurse and physician provider 
awareness of the patient’s sense of nurturance or responsibility 
to others (such as whether the patient is a parent or caretaker her-
self) could serve as an indicator to further inquire about the need 
for additional parental clinical support. Additionally, provider 
inquiry about perceived competence (reassurance) and ability to 
count on others (alliance) could indicate sources of strength and 
support in treatment and management of PID. This information 
could serve as an initiation point for the providers to further as-
sess and discuss the potential value parental engagement in PID 
treatment or referral for additional health care services including 
home health for community nursing support. 

 Prior reports indicate that health providers who care for 
adolescents were least likely to consider parental involvement 
when making clinical disposition decisions for adolescents diag-
nosed with PID in the outpatient setting.9 This lack of acknowl-
edgment of the importance of parental involvement by providers 
may actually undermine effective engagement of supports for 
self-management. While autonomy is a critical milestone for 
transition to young adulthood,1 these data suggest that support 
from a caring adult, including a parent, is important for most 
young women across ages who are managing care a diagnosis 
of PID in the outpatient setting. Clinician and nursing assess-
ments of social supports during the patient interview and/or at 
the time of disposition may lead to identification of key social 
supports for self-care in the outpatient setting. Further, clinicians 
and discharging nurses may miss an opportunity to assist the 
adolescent with parental engagement when the parent is present 
with them in the outpatient clinic and/or emergency department 
where most participants were recruited in this sample.

 The findings from this study should be considered in 
the context of several general limitations. Generalizability may 
be limited due to a fairly homogenous demographic population 
recruited from a single city and academic medical center located 
in a community with high STI rates. However, we purposely tar-
get this population because of the significant risks for reproduc-
tive morbidity and youth-parent relationship dynamics that fa-
cilitate communication about STIs and reproductive health that 
have been previously observed.10 Additionally, we have limited 
information about the context of parental notification such as 
difficulty or challenges with revealing their diagnosis, context 

surrounding notification, and the true level of responsibility and 
independence for adolescents who self report a higher sense of 
nurturance, reassurance, and alliance.8

 In conclusion, our findings support the notion that ado-
lescents perceive PID as a serious medical problem as evidenced 
by parental notification and engagement behaviors. These find-
ings are consistent with prior research indicating that adoles-
cents generally indicated a preference for more help with PID 
care and parental preferences to support their daughters to en-
sure adequate follow-up for PID and other reproductive health 
issues.10,11 Future research to actively explore the potential role 
of adolescent-controlled parental notification and engagement as 
a strategy to increase outpatient support and adherence is war-
ranted. Helping adolescents to voluntarily capitalize on positive 
relationships with their parents and/or other supportive adults in 
their lives during the acute management phase may be an im-
portant public health strategy to reduce the adverse health out-
comes associated with PID. Future work in this area should rely 
on perceived support and proceed with caution given the data on 
foregone care by adolescents without confidentiality.12
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ABSTRACT

Background: Planning the number of registered nurses (RN) per shift in the neonatal intensive 
care unit (NICU) is a constant stressor and overtime is often used to assure adequate nurse to 
patient ratios at high costs. 
Aim: To identify the factors associated with shift-to-shift variations in the use of RN overtime 
in the NICU and assess the economic impacts of reducing overtime. 
Methods: We developed a two-year retrospective study in a NICU (CHU de Québec, Level 3 
unit, capacity of 51 beds). Detailed administrative data for each shift of the day (night, day, 
evening) was collected. Non-modifiable organizational factors included patient volume, patient 
acuity, number of admissions, season, days of the week and work shift. The modifiable factors 
included the paid hours not at the bedside and the implementation of a bundle to reduce RN 
overtime (increase in full-time nurse positions and conversion of 10% of RN to regular 12-
hour shifts). Multivariate linear regression models were used to assess the association between 
organizational factors and RN overtime per shift.
Results: A total of 2184 shifts were included. Mean RN overtime per shift was 9.5±10.4 h cor-
responding to 4.7±5.2% of total hours worked per shift. RN overtime use was influenced by 
non-modifiable factors including unit occupancy, season and the number of acute patients. Paid 
hours not at the bedside were associated with overtime. Also, the implementation of a bundle to 
reduce RN overtime brought the mean RN overtime from 11.7±11.2 h to 6.5±8.5 h (p<0.001). 
This was associated with a reduction in nursing costs per patient day [386±10 $ vs. 381±7 $ 
(p<0.001)]. That corresponded to a yearly 102,948$ cost reduction.
Conclusion: Reducing RN overtime in the NICU is associated with cost reduction.

KEYWORDS: Nursing overtime; Cost; Reducing overtime; NICU.

ABBREVIATIONS: CI: Confidence Interval; NICU: Neonatal Intensive Care Unit; RN: Regis-
tered Nurse; ANOVA: Analyses of variance with Scheffé post hoc test.

INTRODUCTION

In Canada, the regionalization of perinatal care has led to the development of large neonatal 
intensive care units (NICUs) (>50 beds) that face constant fluctuations in unit occupancy.1 

Consequently, registered nurse (RN) overtime is used to adjust the on service work force to 
meet patient-to-nurse ratios and face understaffing.2 RN overtime is defined as hours worked 
beyond the regular work schedule3 and has become as significant public health issue across all 
(NICUs) in Canada and other developed countries.1,4,5 This is because it has undesirable effects 
on workers such as increased fatigue, work injuries and burnout.6-8 It is also associated with 
adverse patient events like increased nosocomial infections and medication errors.9-11 Also, 
RN overtime hours represent a significant cost for the Canadian health care system, estimated 
between $252.30 million and $430.78 million12 per year. A better understanding of factors 
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that influence RN overtime in the NICU from shift-to-shift is 
required to address this issue.

 Previous studies have focused on factors associated 
with between hospital and unit variation of RN overtime in adult 
hospitals. The following organization characteristics have been 
described as influencing the amount of overtime: level of occu-
pancy, unit size, and financial pressure, whether RN are union-
ized, RN average wage, RN average work week, and patient 
acuity.2,13,14 However, those factors are not under the direct con-
trol of the manager. Factors associated with overtime and under 
the control of management include the total number of RN em-
ployed by the unit and absent nurses. The absent nurses due to 
vacation, maternity, training and prolonged sick leaves can to 
some extent be planned. For example, summer vacations can be 
reorganized to try to avoid peak periods in personnel shortages 
and temporary positions can be created to compensate foresee-
able long-term absences. Also the using a mix of RN on regular 
8 and 12 h shifts can help offer better coverage by maintaining 
a more regular work-schedule.5 To the authors’ knowledge, no 
study has addressed these factors on a shift-to-shift basis in the 
NICU. The objective of this study was to identify the factors 
(non-modifiable and modifiable) associated with variations in 
the use of registered nurse (RN) overtime within the neonatal 
intensive care unit (NICU) from shift-to-shift to shift and assess 
the impact of a bundle of interventions to reduce RN overtime. 
Second, we aimed to assess if the implantation of the bundle 
resulted in cost reductions in patient care. 

METHODOLOGY

The analysis is based upon a retrospective database at the CHU 
de Québec (QC, Canada), Level 3 NICU (51 beds) from April 1st 
2011 to March 31st 2013. The local ethics comity approved this 
study. The CHU de Quebec NICU is a tertiary/quaternary 51-bed 
referral centre with surgical and medical consultants available 
on site. During the study period, there were 29 Level 3 beds and 
22 Level 2 beds in the unit. Admissions were mainly composed 
of inborn patients admitted directly to the NICU (75%), intra-
hospital transfers from another unit (9%) and out born patients 
transferred from another hospital (16%). At night, an in-house 
resident and a consulting neonatologist attended every delivery 
of at-risk newborns.

 Nurse staffing was reassessed before each shift or 
whenever there was a change in the nurse-to-patient ratios or 
patient acuity. Planned nurse staffing was based on patient acu-
ity, unit occupancy and planned elective activities for the shift 
(surgical procedures, elective admissions, etc). Provincial guide-
lines included four categories of patients with corresponding 
nurse-to-patient ratio requirements.15 Patients were categorized 
as unstable (1 to 1.5 nurses), intensive care (0.7 nurse), inter-
mediate care (0.3 nurse) or continuing care (0.25 nurse). When 
nurses were deemed in shortage, management initially turned to 
available off-duty nurses (no overtime involved). Next, a pool 
of floating trained NICU nurses were relied upon. Finally, it re-
sorted to voluntary and mandatory overtime to meet the required 

staffing needs. External nursing agencies were never relied upon 
to fill staffing requirements.

 The total number of RNs employed in the NICU is 
determined by the combination of financial resources and esti-
mated patient needs. First, funding is allocated by global budget 
based on historic budgets (The most common healthcare funding 
method in Canada).16 Second, nursing needs for the coming year 
are estimated based on the previous year’s occupancy rates and 
total nursing worked hours.17 However, these methods do not 
include the paid hours not at the bedside, the variation in acuity 
and the organization of the workforce. In 2011 there were 150 
registered nurses employed part-time or full-time in the NICU, 
of whom 79% worked on 8-hour shifts (n=118) and 21% work 
done 12-hour shifts (n=32). In June 2012, a bundle of interven-
tions was implemented to reduce RN overtime, which included 
the creation of 15 new full-time positions and converting 10% of 
nurses to 12-hour shifts.

Variable Definitions 

Shifts were defined as follows: Night shifts (0:00-7:59); day 
shifts (8:00-15:59) and evening shifts (16:00-23:59). In line 
with collective agreements, nursing overtime was defined as 
hours worked beyond the scheduled work shifts.3 In most cases 
this represented a nurse who either started her shift (8 or 12-
hour shift) earlier or finished it later than scheduled and which 
amounted to a maximum of 16 consecutive hours. Overtime also 
occurred if a nurse worked above 37.5 hours per week. This defi-
nition is similar to the one used in the rest of Canada and the 
United States.1,2

 Based on empirical and logical considerations, we 
chose to assess the association between non-modifiable (shift, 
day of the week, month, unit occupancy, admissions, patient 
acuity) and modifiable factors (paid hours not at the bedside, 
impact of changes implements in June 2012) on the one hand, 
and RN overtime, on the other hand. 

 Paid hours not at the bed side included sick leave, ma-
ternity leave, vacation, disability leave, paid training and pre-
ventive withdrawal from work. This represents the absent work-
force and based on previous work, approximately 75% of these 
hours can be anticipated.4,12 Also, the periods before and after the 
implementation of the bundle to reduce RN overtime (June 1st 
2012) were compared. 

 Since, there may be differences in required RN due to 
higher activity during the days of the week, we compared RN 
overtime for each shift and for the day of the week (Monday to 
Friday compared to Saturday-Sunday).5 Summer months (June, 
July and August) may have more overtime due the combination 
of summer vacations and higher turnover in personnel. Indeed, 
nurses tend to retire in the summer and be replaced in Septem-
ber when the new RN graduates are fully trained making this 
period a potential confounder. All organizational variables for 
each shift were collected using the hospital scheduling database 
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Logibec.

 The daily number of admissions was collected. All 
new born arrivals in the NICU were counted as admissions, 
including admissions directly from the delivery room, intra-
hospital transfers and inter-hospital transfers to the NICU. Unit 
occupancy was based on the total number of patients at the 
beginning of each shift. Since patients are categorized by acuity 
at the beginning of each shift as per the provincial guidelines 
described before, we included the number of acute infants for 
each shift (categorized as unstable or intensive care). This data 
was collected using the unit clinical database. 

Data Analysis 

Descriptive statistics using mean and standard deviation for con-
tinuous variables were used to determine variations in organiza-
tional factors for each shift. We then used t-tests and analyses 
of variance with Scheffé post hoc test (ANOVA) to examine 
relationships between RN overtime and categorical variables. 
Bivariate linear regressions were used to assess the association 
of continuous variables with RN overtime. We used multivariate 
fixed-effect linear regression analysis to assess the associations 
between RN overtime per shift and the previously mentioned 
organizational variables. Models were fit using least square es-
timations. Possible multi-collinearity between covariates in the 
models was assessed with values of the variance inflation factor 
(VIF) >2.5.18 Overall model significance was tested with the F-
test and individual covariates’ statistical significance were tested 
with t-tests. Lastly, we generated a histogram with a normal 
probability plot to ensure that our residuals were normally dis-
tributed. R version 3.2.2 (R Foundation for Statistical Comput-
ing, Vienna, Austria) was used to make the statistical analyses 
with statistical significance evaluated using two-sided p-values 
at the 5% testing level.

Cost Analysis

To compare the economic impact of the bundle to reduce over-
time we first calculated the average of RN overtime as a percent-
age of total hours worked for each day. We then estimated stan-
dard cost of overtime for each patient day using 11.8 h/patient 

as reference (the mean hours worked per patient over the study 
period). The cost for each patient day was based on the ratio of 
RN regular and overtime hours for that day. One hour of regular 
RN work was 31.70 $ and one hour of RN overtime was 47.48$.1 
This was conservative since overtime can be paid 1.5 to 2x the 
regular wage. The yearly cost was estimated using 51 bed oc-
cupancy (mean for the study period). 

RESULTS 

Unit Characteristics 

A total 728 days were included in the analyses, corresponding to 
2184 shifts. There was no missing data. During the study period, 
the average occupancy per shift was 51.4±3.2 patients (Table 1). 
The unit was functioning at >100% capacity on more than half 
of total shifts. This is representative of what many large NICUs 
report in Canada.19 The mean number of RN per shift was 
27.0±2.6 and were working a total 202.6±19.7 hours per shift 
(regular hours+overtime hours). There was significant variation 
in the use of RN overtime per shift. This represented 4.7±5.2% 
of total hours worked per shift, again a similar variation to what 
is reported in other NICUs in Canada.4 Paid hours not at the 
bedside represented on average 31.6±8.9% of total RN hours 
paid for each shift, similar to the national average.4 The average 
ratio of actual RN for each shift compared to recommendations 
(based on patient acuity scores) was 100.2±9.5%.

Overtime 

Table 2 presents the results of the bivariate analyses. There was 
significantly less RN overtime after the implementation of the 
overtime reduction bundle in June 2012. The mean RN overtime 
per shift decreased from 11.7±11.2 h to 6.5±8.5 h (p<0.001). 
Summer months (June, July, August) were associated with 
higher RN overtime. Day shifts had less RN overtime compared 
to the night and evening shifts. Other variables associated with 
higher RN overtime in the bivariate analyses included week 
days, unit occupancy, paid hours not at the bedside, number of 
unstable and intensive care patients and number of admissions. 
 
 Table 3 shows the results of the multivariate fixed-effect 

Characteristics Mean SD

Unit occupancy, n 51.4 3.2

Total number of RN hours worked, h 202.6 19.7

Number of RN, n 27.0 2.6

RN overtime, h 9.5 10.4

RN overtime as percentage of total hoursworked, % 4.7 5.2

Number of admissions, n 1.4 0.7

Paid hours not at bedside, h 98.5 40.4

Number of unstable patients, n 3.0 1.4

Number of intensive care patients, n 13.8 5.1

Ratio of actual staffing/recommended nurses, % 100.2 9.5
RN=Registered nurses, SD=Standard deviation.
Table 1: Organizational characteristics of each shift included in the analyses (n=2184).
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regression to assess factors associated with RN overtime varia-
tion from shift-to-shift. After adjusting for all other covariates, 
the implementation of the bundle to reduce RN overtime in June 
2012 was associated with a 9.2 h reduction of RN overtime per 
shift (95% CI=8.1, 10.3, p<0.001). Summer months compared 
to the rest of the year had more RN overtime. Evening shifts and 
night shifts had more overtime than day shifts. Unit occupancy, 
number of unstable and intensive patients, paid hours not at bed-
side and RN straight hours per acute day were associated with 
higher RN overtime. The number of admissions per shift and 
the day of the week (relative to the weekend) were not associ-
ated with RN overtime. VIF values were all <1.9 indicating no 
multicollinearity. The proportion of RN overtime use per shift 
explained by this model was 22% (p<0.001). The bundle to re-

duce RN overtime was associated with a reduction in the mean 
cost of nursing per patient day [386±10 $ =. 381±7 $ (p<0.001)] 
(Table 4). This was associated with a cost reduction of 102,948$ 
(95% CI=88,977-116,619). 

DISCUSSION 

In this detailed analysis of factors associated with shift-to-shift 
variation in RN overtime in the NICU, we found that RN over-
time was associated with non-modifiable factors (unit occupan-
cy, patient acuity, timing of the shift and RN consecutive hours 
per patient day) and modifiable factors (bundles to reduce over-
time and paid hours not at the bedside). The bundle was also 
associated with a reduction in nursing costs per patient day.

Table 2: Bivariate analyses of factors associated with nursing overtime.

Variable Mean SD p-valuea

Time period

Before June 2012 11.7 11.9 <0.001

After June 2012 6.5 8.5

Season

Summer (June, July, Aug) 10.8 12.3 0.003

Rest of year 9.1 9.7

Shift

Night 10.8 10.6 <0.001

Day 6.4 8.4

Evening 11.4 11.4

Day of week 

Week day 10.0 10.6 0.002

Weekend 8.5 10.0

Coefficient 95% CI p-valueb

Unit occupancy  0.51 0.37, 0.64 <0.001

Paid hours not at bedside 0.03 0.02, 0.04 <0.0001

Number of highly acute patients 0.82 0.51, 1.12 <0.001

Number of intensive care patients -0.14 -0.23, -0.06 <0.001

Admissions 0.55 0.36, 0.75 <0.001
abased on t-tests for period, season, day of week and ANOVA for shift, bbased on bivariate linear 
model, RN=Registered nurse,  CI=Confidence interval

Variable Coefficient 95% CI p-value

After June 2012 (Ref: before) -9.21 -10.29, -8.13 <0.001

Summer months (Ref: other months) 4.67 3.71, 5.64 <0.001

Night shift (Ref: day shift) 3.94 2.93, 4.94 <0.001

Evening (Ref: day shift) 5.20 4.18, 6.22 <0.001

Weekend (Ref: week days) 0.30 -0.79, 1.41 0.58

Unit occupancy  0.97 0.82, 1.12 <0.001

Paid hours not at bedside 0.02 0.01, 0.03 0.006

Number of unstable patients 0.78 0.50, 1.06 <0.001

Number of intensive care patients 0.18 0.08, 0.28 0.005

Admissions 0.10 -0.10, 0.29 0.31

Table 3: Fixed-effect regression of the association of selected variables with RN overtime.

Number of observation=2181, F statistic: 55.7 on 11 and 2172 degrees of freedom, p-value for model 
<0.001, R=0.46, R2=0.22
CI=Confidence interval, RN=Registered nurses
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Non-Modifiable Factors Associated with Overtime

In this study, RN overtime in the NICU was associated with non-
modifiable factors like unit occupancy and patient acuity since 
managers and clinicians have little control on these variables. 
This makes NICU particularly more dependent upon overtime 
than other units.14 Managers must find strategies to have flexibil-
ity in the number of available nurses for each shift while avoid-
ing overstaffing. The use of specially trained float nurses that 
can be reassigned to specialized units (co-trained in paediatric 
and neonatal intensive care) has been suggested to help mitigate 
these circumstances.20,21

 Although, seasonal variation in RN overtime is a non-
modifiable factor, it’s recurrent pattern makes it predictable. In-
deed, there was higher RN overtime in the summer months com-
pared to the rest of the year. This occurred because more nurses 
are on vacation during these months, retirements occur more 
frequently during this period and there is a delay before graduat-
ing nurses become available for work. Indeed, in Canada, nurses 
graduate at the end of May and must take an extra month of 
training before integrating a NICU. Consequently, newly em-
ployed RN are available in August at the earliest, thus explaining 
the summer spike in overtime. A recent Canadian epidemiologi-
cal study found an increase in healthcare-associated infections 
in NICUs over the course of summer.22 RN overtime could be a 
contributing factor to these infections rates and should be further 
investigated. 

 We also found that night and evening shifts had more 
RN overtime. It this unit, newer nurses tend to be assigned eve-
ning and night shifts and tend to take more paid hours not at 
the bedside for maternity leave.23 This is reflected by the higher 
number of paid hours not at the bedside on nights and evenings. 
However, the absent nurses were not the only factor contributing 
to higher RN overtime on night and evenings since we adjusted 
for the timing of the shift and paid hours not at the bedside in the 
final model, and neither factor was collinear. This means other 
factors related to staffing and scheduling contribute to higher 
overtime at night and evenings. The higher RN overtime at night 
could contribute to patient outcomes like the higher mortality 

observed in infants admitted at night.24

Modifiable Factors Associated with RN Overtime

Paid hours not at the bedside are inversely proportional to the 
available workforce on a given day. Consequently, more paid 
hours not at the bedside have a positive association between 
nurse shortage and overtime.25 They are partly predictable 
as they include vacations, maternity leave, and extended sick 
leaves. These should be accounted for when the work schedules 
are drawn up and could help reduce overtime. 

 This study also emphasizes that administrative strate-
gies to reduce overtime can be efficient. The implementation of 
the bundle to reduce RN overtime in June 2012 (increase of 10% 
of RN working 12 h shifts and increase in full-time positions) 
was associated with a significant decrease in RN overtime. This 
is similar to other studies in workforce management that showed 
that 12 h shifts and increase hiring can help reduce overtime.26,27 
These measures were cost-effective since the increase in total 
regular hours led to a significant decrease in costs per patient 
day. Further, increase in full time nurses was not associated with 
overstaffing (a concern for administrators when hiring more full 
time personnel). Indeed, the ratio of actual staffing to recom-
mended nurses actually decreased from 102% to 100% sug-
gesting less overstaffing. This suggests that current methods to 
estimate the total number of employed nurses based on historic 
budget, occupancy and total hours of patient care are imprecise. 
Detailed planning should integrate the economic benefits associ-
ated with reducing overtime by increasing the number of em-
ployees.

Strengths and Limitations

The results of the current study are limited by the fact that data 
stem from a single unit. On the other hand, focusing on a single 
unit allowed us to have detailed daily administrative data for 
every shift and to develop an appropriate regression model to 
explain overtime. Further, the variations in RN was similar to 
what has been reported elsewhere in Canada. This illustrates the 
importance of having individual department quality data when 

Before Bundle After Bundle p-value

RN overtime as % of total hours worked, % (SD) 6.0 (5.6) 3.0 (3.9) <0.001

Ratio of actual staffing/recommended nurses, %, mean (SD) 102 (10) 100 (9) <0.001

Standardized RN regular hours worked per patient day,a h, mean (SD) 11.1 (0.7) 11.5 (0.5) <0.001

Cost per patient day in regular hours,b $, mean (SD) 346 (38) 373 (34) <0.001

Standardized RN overtime hours worked per patient daya, h, mean (SD) 0.7 (0.7) 0.4 (0.5) <0.001

Cost in OT hours per patient day, $, mean (SD) 33 (32) 17 (22) <0.001

Standardized estimated cost of RN per patient day,a $, mean (SD) 386 (10) 381 (7) <0.001

Estimated yearly costd, $, mean (SD) 7,195,353 (197,605) 7,092,405 (135,292) <0.001

Table 4: Estimated economic impact of the implementation of RN overtime reduction bundle.

aBased on a mean 11.8 h per patient day (the mean total hours/patient day over the study period)
bCost of 1 RN hours worked=31.70$
cCost of 1 RN overtime hours=47.48$
dBased on a mean 11.8 h worked per patient day and 51 bed occupancy (the observed means in the unit during the study period)
RN=Registered nurse, SD=Standard deviation.
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making administrative decisions on personnel management. 

 Another limitation of the study is the fact that we did 
not collect daily information on the number of nurses working 
12 h versus 8 h shifts. Also, information on the number of nurs-
es scheduled for each shift would have helped develop a better 
model. However, those data are unavailable. Indeed, the nursing 
work schedule is constantly modified due to variations in sick 
days, shift exchanges and the three times daily reassessments of 
the required number of nurses. Other studies on overtime have 
found that there is under reporting of overtime hours by nurses 
in certain non-unionized and private hospitals.28 This is unlikely 
in this study since this was a public-funded unionized hospital 
where the head nurse documents all hours worked and is veri-
fied by the unit secretary and an electronic system reports hours 
worked. 
 
 In this project, we did not collect data on patient 
outcomes. Assessing the impact of RN overtime on patient 
outcomes in the NICU is an important research question but was 
not the objective of this paper. Indeed, a better understanding of 
the variation in overtime and its economic impact was required 
before it is linked to patient data. This is what makes this paper’s 
contribution important.

CONCLUSION

RN overtime is associated with adverse patient outcomes and 
higher hospital costs.11 This study has found that overtime is a 
significant issue in the NICU, and that it does not only depend 
on non-modifiable factors. Overtime is also dependent upon the 
available workforce which itself depends upon paid hours not 
at the bedside. Increased hires and a more efficient workforce 
scheduling are efficient measures to reduce overtime and reduce 
costs. Larger multi-centre comparative studies are required to 
determine other strategies to reduce RN overtime in the NCIU 
and their potential association with neonatal outcomes.
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