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CHAPTER I

INTRODUCTION

Background and significant of the study.

Healthy term babies were barn probably with developed organs and, for the most
part, possible function frem birth. With, extrauterine life, the newborns received
stimulation from the"new.@nvironment via: their sensory systems. The developing of
central nervous system (CNS) functions'in a rﬁanner that allowed it to control the bodily
systems, as well as, the  body’s responge_ to environmental stimuli known as
neurobehavioral organization / (Als, "1986: 199’9)?'- For instance, after birth, healthy
newborns were disturbed by environment that-_s;fjfrpju_nded them; full of stimuli such as
bright light, loud noises, unpleasant edors and too__freéuent handling, and their CNS could
interact with those' stimuli irnr rorder to stabi-lizé-:;r;eir physiological and behavioral
responses. This condition was called neurobehavioral organizatiorn, and it commonly
occurred in healthy term infants (Als, 1986; Peters, 2001). Unlike the term babies,
premature infants had difficulties adjusting to their environment. They also had various
level of immature CNS, which led to neurgbehavioral disorganization. The very low birth
weight (VLBW) infant who born before 37 weeks of gestation and had body weight less
than 1500 grams«at “birth"was at a“high risk for having neurobehavioral disorganization
and having inappropriate responses to environment around them (Als, 1986; Taquino &

Lockridge, 2004; Perlman, 2001).
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The unavoidable environmental stimuli in the neonatal unit that VLBW preterm

infants received via their sensory system included bright light, loud noise, unpleasant odor
and frequent handling could effect infants’ brain development (Perlman, 2001),
physiological and behavioral responses, and had been associated with the development of
neurobehavioral disorganization in VVLBW preterm infants (Taquino & Lockridge, 1999).
Additionally, neurobehavioral diserganization effected.morbidity and mortality rate of
VLBW premature infants by causing poor disease prognosis, delayed neurological
development, and permanenisensory. impairment (Taquino & Lockridge, 2004). For
example, the neurobehavigral disorganized infants who had apnea and bradycardia needed
advance technology such as Vventilator to support and monitor their physiological
imbalance which <indicated / clinical . distress. Consequently, infants who had
neurobehavioral disorganization required hospitalization longer in neonatal unit. The
average hospital stay for avery low birth weight i.nl‘-a;nt (under 1,500 gm) was about 5 to 7
weeks with high hospital expense, thus they had a]’_higher cost of hospitalization than
neurobehavioral-organized infants (Browne, 2003;3Fi<_a|d, Hernandez-Reif & Freedman,

2004).

While VLBW preterm infants were hospitalized, neonatal nurses would certainly
provide conventional nursing.care by offering continuous clinical monitoring via the use
of both nursing observation,technalogy, and thequse of life support systems. Conventional
nursing activities were based on the principle of newborn care including thermal
regulation, nutrition,winfectious control, respiratory care, bonding and attachment, and
specific care related to particular illness which focused on the basic needs of newborns
and specific care related to current illnesses. Practically, the principles of newborn care

that were used as conventional neonatal nursing care in neonatal unit in Thailand were not
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tailored to combat neurobehavioral disorganization which was a phenomenon presented in

this study. Therefore, neonatal nursing innovation as individualized environmental
modification was needed to promote neurobehavioral organization in VLBW preterm

infants.

The study of environmental modification whiche-manipulated environment in the
neonatal unit was focused in-order to improve neurobehavioral disorganization. Studies of
various environmental stimudi“sueh as light, smell/odors, and noise modifications were
reviewed. Additionally, multiple eavironmental modification studies were also reviewed

to determine state of sciengé inenvirenmental modification area.

Day-night lighting was aimodification.of light environment to promote the longer
sleep period in premature infants. Some evidenge_.cc;r-lfirmed that providing cycle light had
improved health outcome and development in \;L_.Iéw__infants (Brandon, 2000; 2002), and
improved oxygen saturation (Chawaphanth, 2004): When the baby was in the womb, the
fetus usually perceived the biological clock, know;1 a; circadian riyythm from the mother.
With extrauterine 4ife, infants needed to continue developing their.eircadian rhythm. The
circadian rhythm was thought to play an important role of behaviaral responses as a sleep-
wake cycle and essential growth hormone regulation. Therefore, day-night lighting was

provided to the infant/in the neonatal unit to promote the ¢ircadian rhythm.

Music was thought to be a madified sound strategy to sooth premature”infants.
VLBW infants who exposed to music displayed increased daily weight gain (Caine, 1991;
Standley, 1998, Lubetzky, 2010), improved oxygen saturation level (Chou, et al., 2003;

Bruke et al., 1995; Standley & Moore, 1995; Collins & Kuck, 1991), shortened hospital
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stay (Caine, 1991), reduced heart rate (Arnon et al., 2006), reduced stress behaviors

(Caine, 1991; Butt & Kisilevsky, 2000), had deeper sleep (Burke et al., 1995) and
improved behavioral state (Collins & Kuck, 1991; Kaminski & Hall, 1996). Music with
the softer and slower melody was also thought to buffer the negative sounds which

actually occurred in the neonatal unit (Standley,2002).

Lavender odorant~was a modified smell environment to promote relaxation
(Styles, 1997; Saeki, 2000; \Wheatiey, 2005; Zwelling, Johnson & Allen, 2006), calm and
improve sleep patterns (Cannard, 1996), improve agitated behaviors (Holmes, 2002; Lin
et al., 2006), reduce stress'(Muzzarelli; Force & Sebold, 2006), reduce anxiety (Buckle,
1993; Kim et al., 2006), decrease stress hormane (Atsumi & Tonosaki, 2007), reduce pain
intensity and unpleasantness (Gedney -et al.;2004), aid to sleep (Wheatley, 2005) and
alleviate insomnia (Jones & Kassity, 2001), in_cr.ea;e deep sleep and decrease rapid eye
movement (REM) sleep (Goel, Kim & Lao, 21Q0--5).,__Those studies were confirmed the
benefits of lavender which had significantly afféét_s in healthy adult, aging people with
dementia, adolescentiand child underwent an oper:ation. Although, there was no study of
lavender inhalation.in VVLBW infant in the neonatal unit, certain penefit from previous
studies such as relaxation, deeper sieep, reduced stress and agitated behavior could be
expected in the VLBW"insmeonatal unit. The study of Schaal, Hummel and Soussignan
(2004) confirmed' that premature | infants had ability to 'sense and differentiate
administered odorants. VLBW infanisS were also able to discriminate pleasant and
unpleasant odor; Follewing sense of smell, the amygdala was actuated (Perez, 2003). The
amygdale was an area of the brain that influences emotional response. It was believed that

the input of lavender scent went to the amygdale in the VLBW infant’s brain resulting in

relaxation and promoted calmness that facilitated quiet sleep (Fontaine, 2005).
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In this study, the Individualized Environmental Modification (IEM) program was

established to maintain and promote the maturation of VLBW infants’ neurobehavioral
organization. The IEM was designed base on the Synactive Theory of Development (Als,
1982). The activities component consisted of exposure to day-night lighting, soothing
music and lavender scent. The activities were adjusted to the appropriate level of intensity

and duration based on each infant’s responses.

Objective of study

The aim of this study was to evaluate the effects of individualized environmental
modification program on mneurobehavioral -organizations, which measured the organized
autonomic, motoric, state and attention system performance in VLBW preterm infants

who were admitted in neonatal unit.

Research questions

1. What was the effeet of individualized environmental modification (IEM) program on
four components Of neurobehavioral organizations of VLBW infants?
1.1) What were the different.autonomic system responses of.neurobehavioral
organizations'in VLBW infants between period 0f IEM program and control?
1.2) What were the different motoric system responses of neurobehavioral
organizationsin VLBW infants between period 0f IEM pregram and control?
1.3) What were the different state system responses of neurobehavioral

organizations in VLBW infants between period of IEM program and control?



1.4) What were the different attention system responses of neurobehavioral

organizations in VLBW infants between period of IEM program and control?

Hypotheses

@fants when received 1EM

e ——
ceived conventional nursing

1. Neurobehavioral org
program (experimental
care (control perio
1.1) VLBW infant ' ) itive : i onses and present less

negative auton durin riod than control period.

negative mot I ing experime > n control period.

Scope of study

The @ths study WZ]O evaluate the eﬂsamdm dualized environmental
Ifmopi a ﬁﬁ Lﬁemjﬂ Wﬁﬁfﬂiﬂpﬂer Er -
tt I"'u ikit National | te of ealth,

Bangkok, Thailand, during August, 2008 — March, 2009.

C



Operational definitions

Very Low Birth Weight (VLBW) Infants

The very low birth weight (VLBW) infant referred to infant who had an estimated
gestational age of less than 37 weeks by using 'Ballard Maturation Score assessment and

had a body weight of less than 4,500 grams at the.timesof delivery.

Individualized Environmental Modification Program

Individualized Eavironmental Modification (IEM) was a program consisting of
nursing activities to maintain and pron.lofé the maturation of VLBW infants’
neurobehavioral organization Py modifying ;:nvironment. The design of IEM program
was based on the Synactive Theory of IStweIo_pment (Als, 1982). The activities
component was providedbased on the /L. BW. pr;eter.m infants” tolerance and responses to

enhance comfort and stability te ireduce stress éridjagitation for the infants. There were

two phases of nursing activities - as environmen’tgll, modification for the infants in
experimental period-in neonatal unit including preparation phase‘and modification phase

(see Appendix A).

Neurobehavioral .organizations

Neurobehavioral organizations.were the ‘developmental ability of: VLBW infant in
maintaining the physiological and behavioral stability=in his/her interactions with the
environmental stimuli. Assessment .of the developmental’ ability: of | neurobehavioral
organization performance included autonomic, motoric, state and attention system of

VLBW preterm infants (Als, 1986; 1999; NIDCAP Program Guide, 2007) as followed:
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1. Autonomic system (Als, 1982; 1999; NIDCAP Program Guide, 2007) referred to 2

categories including:
1.1) Positive autonomic responses score referred to the number of heart rate, oxygen
saturation and positive skin color counted and divided by 30 (number of observation
X number of response types). The observation of heart rate, oxygen saturation and
positive skin color were as followed:
1.1.1) Heart rate referred to the average score of regular heartbeats episode which
measured in beats per'miaute. The normal heart rate was between 120 and 160
beat/min (Als & Lawhon; 2004).
1.1.2) Oxygen saturation referred to the average score of normal arterial oxygen
saturation of hemoglobin episode which measured in percent oxygen. The normal
oxygen saturation range was between '!9_2% and 95% (Jirapaet & Jirapaet, 2002;
2005). -
1.1.3) Positive skin golor referred to the_l'g;\;er_a_ge score of pink skin color episode
which observed by infant showed good }p;a:r]‘usi_on with pink color throughout the
face, including mouth and temple area. -
1.2) Negative autonomic responses score referred to the number of tremor, startle,
twitch face, twitch' body, twitch extremities, spit up, gag, burp, hiccough, bowel
movement grunt, soundsy,sigh and gasp counted and divided by 130 (number of
observation X.number of respanse types). The observation of tremer, startle, twitch
face, twitch body, twitch extremities, spit up, gag, burp, hiccough, bowel movement
grunt, sounds, sigh,and gasp were as followed:

1.2.1) Tremor was observed when infant showed trembling or quivering in any

part of or whole body (e.g., leg tremor, chin tremor)



9
1.2.2) Startle was observed when infant showed sudden large amplitude jumping

movement of arms or trunk or legs or whole body.

1.2.3) Twitch face was observed when infant showed small amplitude, brief
contractile response of a skeletal muscle, elicited presumably by a single maximal
volley of impulses which the neurons supplied; marked as to the location of face.
1.2.4) Twitch body was observed when infani-showed small amplitude, brief
contractile response of a skeletal muscle, elicited presumably by a single maximal
volley of impulses which the neurons supplied; marked as to the location of body.
1.2.5) Twitch extremities ' was observed when infant showed small amplitude, brief
contractile response of a skeletal muscle, elicited presumably by a single maximal
volley of impulsesswhich ‘the neurons supplied; marked as to the location of
extremities. '!

1.2.6) Spit up was observed when infa_nt_; sﬁowed any bringing up of feeding or

saliva; more than a drool required. 4y
1.2.7) Gag was observed when infant §E§yved gulp or choke momentarily; the
respiratory pattern was disrupted during a g-ag.-

1.2.8) Burp.was observed when infant showed bringing ug' air in an expiratory
burst.

1.2.9) Hiccough was:ebserved when infant.showed hiccough; made one or several
repetitive sharp inspiratory sounds with spasm of the glottis and diaphragm.
1.2.10) Bowel movement (BM) grunt was observed when infant shewed BM
grunting or straining. The'infant’s face' and body displayed the straining often

associated with bowel movements and/or infant emits the grunting sounds and/or

actually passes gas or defecates.
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1.2.11) Sounds was observed when infant showed emitting undifferentiated

whimper like sounds that resemble diffusely disinhibited vocal discharges.
1.2.12) Sigh was observed when infant showed inhale and exhales, perhaps
audibly, in a breath longer and deeper than the current respiratory pattern
observed.
1.2.13) Gasp was observed when infant snowed drawing in a respiration sharply or
laboriously, often-after a respiratory pause. Infant'might not apparently complete
the inspiration and didsnot.move smoothly to the next expiration.
2. Motoric system (Als,#1982; 1999; NIDCAP Program Guide, 2007) referred to 2
categories including:
2.1) Positive motoric hehayiors score referred to the number of hand on face, smile,
mouthing, suck search, sueking, stuck ‘trunk, flexed arms, flexed legs, smooth
movement arms, smaoth movement trunk,_ s_fnébth movement legs, leg brace, hand
clasp, foot clasp, hand t@ mouth, grasping ar;é Ho],t_jing on counted and divided by 170
(number of observation X numbger of beha;),idr ty_pes). The observation of hand on
face, smile, mouthing, suck search, sucking,:tuck trunk, flexed arms, flexed legs,
smooth movement arms, smooth movement trunk, smooth movement legs, leg brace,
hand clasp, foot clasp, hand to mouth, grasping, and holding-on were as followed:
2.1.1) Hand on faceswas observed when infant placed hand or both hands onto the
face or head, ‘'or'over the ears and maintained this: for at leastsa brief, or for a
prolonged period. Hand on Fagé movement or posture was different,from active
grasping. It was more protéective, appeared occluding, and usually involved a soft
movement or posture that created a barrier between the face and the outside world.

The hand(s) might be placed palm down or palm up against the face.
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2.1.2) Smile was observed when infant’s smiling required facial relaxation without

flaccidity and was formed by an at least slightly upward curving of the corner(s) of
the mouth, often accompanied by a momentary or prolonged softening of the
cheeks.

2.1.3) Mouthing was observed when infant made one or several repetitive lip
and/or jaw opening and closing movements: These were distinguished from suck
searching. In mouthing, the lips stayed usually soft and relaxed and were not
directed forward.

2.1.4) Suck searchawas observed when infant actively extended the lips forward or
sideways and/or opéned‘the mouth ina searching, rooting fashion; the infant often
moved the head while doing so, as if séékipg something to suck on.

2.1.5) Sucking was obsepved wihen inf};r_lt sucked on hand or fingers, on clothing,
bedding, the caregiver’s fihgerr ar.a pac;fler or other object that the infant had
either obtained or that the caregiver had i-rl1__-s;r-t_9__d into the infant’s mouth.

2.1.6) Tuck trunk was observed when_i_?ffgri_t’ ghowed trunk flexion activity or
maintained flexor posture. The infant curle;j of tucked trunk and/or shoulders into
flexion; ofien rthe infant might pull the legs up Into flexion or pull the arms in
simultaneously.

2.1.7) Flexed arms=were observed when infant showed the current flexor
movement.or act of tucking in of the arm(s). This might be repetitive activity or
one adjustment.

2.1.8) Flexed'legs were observed when infant showed the active flexor movement

or act of tucking in of the leg(s), regardless it was then maintained or not. It might

be repetitive activity or one flexor adjustment.
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2.1.9) Smooth movement arms were observed when infant showed smooth

movement of arms.

2.1.10) Smooth movement trunk was observed when infant showed smooth
movement of arms, legs or trunk, balanced in terms of extensor and flexor
component, indicating modulated movement control.

2.1.11) Smooth movement legs were .observed when infant showed smooth
movement of legs:

2.1.12) Leg brace wassobserved when infant extended leg(s) and/or feet toward the
edge or wall of thedncubator, crib, etec., or the caregiver’s hand or body, as if in an
effort to stabilize,sbrace, and gain boundary and inhibit extensor movement or
posture. Once touched, the infant migfft flex the legs and relax while maintaining
the bracing, orsmight restart the actiiie_ bracing effort. Even if no surface was
available, effort at apparenrtlyrseeking sgcha surface were also marked in this

category. The infant might be actively-__pré_;sing one or both feet against the

mattress or a blanket rorllr, etc;
2.1.13) Handiclasp was observed when inf;amtrgrasped one hand with the other or
clutched the hénds in midline to the body. Each hand might be closed, yet they
held onto each other or actively pressed against each other. Interdigitation of
fingers of one handawith those of the other'hand was a subcategory of hand clasp
and'was marked here:

2.1.14) Foot clasp was observed when infant positioned one againstthe other,
either foot'sole 'to foot sole or one foot sale against the other ankle or leg, or the

infant folded the legs in a crossed position with feet grasping the legs or resting

against them.
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2.1.15) Hand to mouth was observed when infant attempted to bring one or both

hands or fingers to the mouth in an apparent effort to suck them. The effort did not
have to be successful to be marked.
2.1.16) Grasping was observed when infant made grasping movements with the
hands, either directed at the face or bady, or in midair, or to the caregiver’s hands
or fingers or body, the infant’s own bettle; tubing or bedding, the side of the
incubator or bassinet; ete.
2.1.17) Holding on.wwasobserved when the infant was holding on to the
examiner’s hands or finger or arm, etc.; the infant might have initiated the holding
on, or the caregiver might have positioned finger in the infant’s hands and the
infant then actively heldon, \
2.2) Negative motaric bhehaviors seore rei:e_rred to the number of tongue extension,
grimace, gape face, flaccidarms, flaccid Ieg_s,_;e>;t-end arms, extend legs, stretch/drown,
diffuse squirm, arch, finger splay, airplane,_lzf::ailugg, sitting on air and fisting counted
and divided by 150 (number. of observat}i&ri))(__number of behavior types). The
observation of tongue extension, grimace, gape- face, flaccid arms, flaccid legs, extend
arms, extend legs, stretch/drown, diffuse squirm, arch, finger-splay, airplane, salute,
sitting on air and fisting were as followed:
2.2.1) Tongue ‘extension was observed.’when infant’s tongue protruded in
extension beyond the lips or extended encased'in the lower lip. Fhe behavior was
marked either the infant maintains this tongue.posture or engagedsin repeated
extension. and, flexion or relaxation: movements of the tongue. Soft modulated
speech-like tongue movements or mouthing were not marked in this category.

2.2.2) Grimace was observed when infant showed a facial extension configuration

often accompanied by lip retraction and facial retraction and distortion.



14
2.2.3) Gape face was observed when infant showed a drooping open mouth

configuration that was the result of decreased lower facial tone. It gave the
appearance of exhaustion and facial limpness. It might be paired with eyes open
and even environment inspection. It was also seen in active sleep.

2.2.4) Flaccid arms were observed when infant showed the very low tones of one
arm or both arms and the arm(s) lied, held, or mowved flaccidly or limply.

2.2.5) Flaccid legs referred to the very low tone of one leg or both legs and the
leg(s) lied, held, or meved.ilaccidly or limply.

2.2.6) Extend arms were .observed when infant showed the active extension
movement of one afm or hoth arms. This might be a single or several consecutive
actions. y

2.2.7) Extend Jegs were observed v\;h_en infant showed the active extension
movement of one leg or both legs. Thiggﬁiéht be a single or several consecutive

actions.
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2.2.8) Stretch/drown was observed when ?ﬁf)an_t_showed a configuration of labored
trunk extension, often also accompanied By arm extension_ and occasionally leg
extension, wiich was then followed by an apparent effort-to‘move the trunk back
into flexion. This pattern of stretching and tucking might be repeated several
times.

2.2.9) Diffuse/squirm was abserved when infant showed small writhing, wriggling
motions of the trunk, often accampany with movements of the extremities.

2.2.10) Arch was/observed when infant/'showed trunk arching or trunk extension
into an arch and/or head extension, in prone, supine, side lying or upright position.

The upper extremities might or might not extend; nevertheless the legs often

extend.
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2.2.11) Finger splay was observed when infant’s hand(s) open and the fingers

were extended and separated from each other.
2.2.12) Airplane was observed when infant’s arm(s) were either fully extended out
to the side at approximately shoulder level or upper and lower level which were at
an angle and were extended out at the shoulder.
2.2.13) Salute was observed when infant's arm(s)were fully extended into mid air
in front of the infant; either with single armor simultaneously.
2.2.14) Sitting on air.was ebserved when infant’s legs were extended into mid air
either with single leg or simultaneously.
2.2.15) Fisting was'observed when infant appeared to hold on to the infant’s own
hand by flexing the fingers and formiﬁg a fist. Occasionally fisting was observed
with an objectdn hand (e.g., the edg:a—_of a blanket, etc.). The tightness of the
flexion differentiated the softer halding pr_l; fr-.é-)m fisting.

3. State system (Als, 1982; 1999; Brazeltc;lr_;,'- ~J_,$_)_,84) referred to 3 categories of

consciousness including: ==
3.1) Sleep state consisted of 2 items including: -

3.1.1) Deepssleep referred to the amount of time when<infant exhibited the
following behaviors: eyes closed; no spontaneous activity. except startled or jerky
movements at quitesregular intervals; extérnal stimuli produced startles with some
delay; 'suppressian of startles/was rapid,-and states changed were less likely than
other states. No eye movements:
3.1.2) |Light ‘sleep referred to' the amount of time ‘when infant/ exhibited the
following behaviors: eyes closed; rapid eye movements could often be observed

under closed lids; low activity level, with random movements and startled or

startled equivalents; movements were likely to be smoother and frequently
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monitored than in statel; responded to internal and external stimuli with startle

equivalents, often a resulting change of state. Sucking movements occurred off
and on. Eye opening might occurred briefly at intervals.
3.2) Transition consisted of 1 item including:
3.2.1) Drowsy referred to the amount of time when infant exhibited the following
behaviors: eyes might be open but dull.and heavy-lidded, or closed, eyelids
fluttering; activity level variable, with interspersed, mild startles from time to
time; reactive to sepsery stimuli, but response often delayed; state change after
stimulation frequently noted. Movements were usually smooth. Dazed look was
observed when thesdnfant was not processing information and was not ‘available’.
3.3) Arousal state'consisted of 3 items inclxljdip_g:
3.3.1) Alert referred to the ameunt of! time when infant exhibited the following
behaviors: bright look; seem to.focus ir_lv_g.est-.éd attention on source of stimulation,
such as an object to be sucked, or a visu;_l- ;F_g_uditory stimulus; impinging stimuli
might break through, but with:some dgl&’in response. Motor activity was at a
minimum. There was a kind of glazed Iook- which could be easily broken through
in this state:
3.3.2) Active_referred to the amount of time when infant exhibited the following
behaviors: eyes ‘0pen;. considerable motor.activity, with thrusting movements of
the | extremities, ' ang even @ few spontanequs startles; reactive to external
stimulation with increase in gtartles or motor.activity, but discrete, reactions

difficult to distinguish because of general activity level. Brief fussy vocalizations

occurred in this state.
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3.3.3) Crying referred to the amount of time when infant exhibited the following

behaviors: intense crying which was difficult to break through with stimulation;
motor activity was high.
4. Attention system (Als, 1982; 1999; NIDCAP Program Guide, 2007) referred to 2
categories including:
4.1) Positive attention behaviors score referred.ito thesnumber of frown, ooh face, face
open, cooing and speech movement counted and divided by 50 (number of
observation X number gisbehavior types). The observation of frown, ooh face, face
open, cooing and speeeh movement was as followed:
4.1.1) Frown was @bsenved when infantknitted the eyebrows or darkened the eyes
by contracting the periogular musculatﬂfe,}engaging in a flexion of the upper face.
4.1.2) Ooh face'was observed when im:a_nt rounded the mouth and pursed the lips
or extended them forward in an ooh_c_én}-iguration. This might be with eyes

opened or closed.
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4.1.3) Face open was observed when infqr?tilxift_e_d the eyebrows high up either with
eyes opened_ or eyes closed. This might OCCl-,II’I‘ed In sleep state or in arousal state.
4.1.4) Cooing ‘was observed when infant emitted a soft; ‘pieasurable, modulated
cooing sound.

4.1.5) Speech movement was observed Wwhen infant’s tongue and lips moved in
soft, rhythmical, speech-liked fashion, while the face was typieally relaxed and
animated or the gaze was animatedly engaged with the environment.

4.2) Negative attention behaviors score referred to the number-of fuss,'yawn, sneeze,

eye floating, avert and locking counted and divided by 60 (number of observation X

number of behavior types). The observation of fuss, yawn, sneeze, eye floating, averts

and locking was as followed:
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4.2.1) Fuss was observed when infant showed an audible vocal expression of

discomfort, uneasiness, unhappiness and/or upset.
4.2.2) Yawn was observed when infant opened the mouth widely, usually with a

deep inspiration.

4.2.3) Sneeze was observed whe ’fyed air forcibly from the mouth and
nose in an explosive, spasmodic / ‘
n

4.2.4) Eye floating'was observed when i @d in floating, apparently

disinhibited fashion . This might be in semi-opened eye position
4.2.5) Avert was en -i tively ave e eyes from a social

4.2.6) Lockin ' ’ ', ed onto an object or sight in the
a steady gaze fastened in

one direction. The n _;r:_ vironmental event might appear to

s

contribute to the Iocklngij_. ﬁ
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CHAPTER Il

LITERATURE REVIEW

The literature reviewed in this study was obtained from the CINAHL, MEDLINE,
OVID, University of Colorado Denver databases®and Chulalongkorn University
databases. Literature reviewed included research articles which published both in Thai
and English language. The.opicsof literature reviewed were listed as followings.

1. Very low birthiweight (VEBW) infants

2. Synactive theary ofideyvelopment X

3. Neurobehavioral organizations in \‘,/,LBW infant

4. Effect of environmental modification

: F

Very Low Birth Weight (VALBW) Infantii-{.—-

Low birthawetght had been defined as different group-ofdinfants. Some of them
were born prematurelyor born with growth retardation or they were born with combined
conditions of premature and growth retarded (UNICEF & WHO, 2004). The World
Health Organization (WHO)has defined low birth weight. (LBW).infant-as the baby who
had body weight Tess“than*2,500 gram ‘at"birth, whereas, the very low birth weight
(VLBW)_infant had body weight less than 1,500 gram' at the_time_of delivery, and
extremely low birth weight (ELBW)“infant referred to the baby 'born with body.weight
less than 1,000 gram. Additionally, the baby who born before completed 37 weeks of
gestational age was classified as premature infant (UNICEF & WHO, 2004). The very

low birth weight (VLBW) infant, who born prematurely at gestational age before 37
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weeks and had body weigh less than 1,500 grams at the time of delivery were the focus in

this study.

In Thailand, approximately 700, 000 babies were born each year which about
102,000 babies were born with low birth weight (Ministry of Public Health, 2004). A
retrospective study conducted by Sritipsukho, Suared & Sritipsukho (2007) also reported
16,114 of live births in Thammasat University Hospital between July 1, 2003 and June 30,
2006. There was incidence of VLBW infants 4.9 cased per 1,000 live births. The birth
weight distributions were 31% petween 1,000 to 1,249 grams, and 42% between 1,250 to
1,499 grams. Gestation age contributions were 32% of infants born less than 28 weeks
and 49% of infants born between 28 to 32 weeks of gestation. The survival rate of VLBW
infants in this study was 81% with duration-of hospital stay between 15 to 46 days.
Statistically, VLBW infants were the Jnajor pog.)u-l.étion admitted to neonatal unit with

longer hospital stay and higher expense comparing to normal infants (Browne, 2003;

Field, Hernandez-Reif & Freedman, 2004; Sritiprsrukho, Suarod & Sritipsukho, 2007).

There weregvidence confirmed that VLBW infants had been‘suffering due to their
inherent vulnerability ‘and multiple clinical problems of prematurity (Perlman, 2001)
including respiratory distress.syndrome, chronic.lung disease, Necrotizing enterocolitis,
intraventricular hemaorrhage; retinopathy of prematurity '(Jirapaet & Jirapaet, 2002;
Sritipsukho, Suarod & Sritipsukho, 2007), patent ductus,arteriosus, metabolic,disorders,
hyperbilitubinemia, * apnea _(Perlman, = 2001; |Jirapaet | & Jirapaet, = 2002),
neurodevelopmental delay/deficit, neurosensory impairment (Taquino & Lockridge, 1999;
Browne, 2003; Verma, Sridhar & Spitzer, 2003; Hack, 2006), and neurobehavioral deficit

(Perlman, 2001; Browne, 2003). Complexity of these medical and behavioral problems,
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congruently with noxious environment in neonatal unit caused neurobehavioral
disorganization and wvulnerability to remain in VLBW infants after discharge from

neonatal unit (Blackburn, 1998; Perlman, 2001).

Neurobehavioral disorganization effected morbidity and mortality rate of VLBW
premature infants by causing poor disease prognesis; delay neurological development, and
permanent sensory impairment (Taquino & Lockridge, 1999). For instance,
neurobehavioral disorganizedsinfant who had apnea and irregularity of heart rate needed
advance technology suchas wentilator t0 support and monitor their physiological
imbalance and clinical Jdistiess: Consequently, infants who had neurobehavioral
disorganization were‘required longer hospitalixiat@on in neonatal unit. Therefore, they had
a higher hospitalization cost than neurobehé;yioral organized infants do. In addition,
VLBW preterm infants were very sensitive to_ a_hd.-influenced by environmental stimuli
such as bright light, loud neise, unpleasant odc;lr__- ;n_g‘__,frequent handling in neonatal unit
(Als, 1982; 1986; Becker, Grunwald, I\/Ioorr}n;n’ & Stuhr, 1991; Blackburn, 1998;
Perlman, 2001). | According to an explanation 6f synactive theory of development,
neurobehavioral organization of VLBW preterm infants had been effect mostly by

environmental stimulation, even small amount of stimuli might have great effect on

VLBW preterm infants.
Synactive Theory of Development

Synactive theory of development was developed by Dr. Heidelise Als (1982). It
was used in this study as theoretical framework for understanding the neurobehavioral

development of VLBW preterm infants, influencing of environmental care on
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neurobehavioral organization of VLBW preterm infants and guiding and designing

nursing interventions in this study.

The model of synactive theory of development provided the understanding of
interconnection between the infant’s five distiri(},;libsystems with the reception organs
and the surrounding environment (Figure 2.1). Als"’ sflir:ﬁetive theory (1982) views VLBW
preterm infant as an organism ideally suited to intrauterinelife who must make dramatic

— |

adaptations to the envirglnj,enf'of eonatal ulnit in order to survive. Survival rate depended

ilize and grow ih extrauterine environment. This theoretical

on infant’s ability to st

model identified five distinct/systems "witﬁir‘li VLBW infant including a) autonomic
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The synactive developmental model (Als, 1982) described the four concentric
cones representing from inner to outer part. The first cone was autonomic system. It
served the baseline functioning of organism such as heart rate, respiratory rate, and
visceral function. The second cone was motoric system. It developed from embryonic
stage which had been seen in flexor posture, extremities and trunk movements. The third
cone was state system. It represented state of consciousness including sleep, wake, and
arouse which developed from diffused to differentiated state. The forth cone was attention
system. It represented attention” and interaction process between organism and

environment.

Autonomic erganization includes regulg_r cardiorespiratory activity and good
peripheral skin blood fiow. Motoric organization entails regulation of muscle tone, flexed
posture and smooth of movement. State orga_m_i.zz;t-ion includes increasing quiet sleep,
decreasing active sleep and putting sleep cy;:je"s;t_(_)gether which make longer sleep
periods. The attention organization involves inféht_’s _ability to attend and interact with
stimuli (Als, 1982; 1986; Blackburn, 2007). Self-r:egulatory system represents the ability
of infants to utilize/physiologic, motor, and state strategies to -manage environmental

stimulation and self-organization (Als, 1982; 1986, Wyly, Pfalzer & Speth, 1995).

The order.of development begins with autonomic followed by motoric, state and
attention systems. All four system: functions are..observed in hierarchical and
interdependent ‘developmental pattern.. The ' state organization is' dependent on
organization and stability of the motoric and autonomic systems, as well as, attention
system requires organization of the state, motoric and autonomic systems. While they are

influencing and supporting each other, they are infringing on stability of another as well
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(Als, 1986). Synactive theory of development (Als, 1982; 1986) and the study of
Blackburn (2007) explained that the organization of all four systems including autonomic,
motoric, state and attention systems are absolutely prerequisites for emergence of self-

regulatory system.

In this study, the samples were VVLBW: preterm infants who born with immaturity
of autonomic, motoric, state and attention System development. This condition entailed
disorganization of all four.systems while interacting with noxious environment and
caused VLBW preterm infants unaghieved self-regulatory system organization (Als, 1982;
1986; Blackburn, 2007; \Wyly Pfalzer.& Speth; 1995). According to synactive theory of
development (Als, 4982; /1986), ‘the organization of autonomic, motoric, state and
attention systems are a/primary goal for:\VVLBW preterm infants to achieve as it reflected
organization of self-regulatory sysiem .as well._ 'Ifhe-.;efore, autonomic, motoric, state and

attention systems were mainly foeused-in this study. =

NeurobehavioralkOrganizations in VVLBW infant

Neurobehavioral organization was VLBW preterm infant’s ability to maintain and
manage autopomic, motoric,” state and attentional stability while_interacting with the
environment. During preterm infants’.interaction with ‘the.environment, their signals and
communicative behaviors were functions of neurobehavioral organization. VLBW
preterm infant wha was organized in autonemic, motaricystate and attention:System could
respond to environmental stimuli without disrupting responses of all four systems (Als,

1982; 1986; 1999; Als & Lawhon, 2004; Ferber, 2004; Wyly, Pfalzer & Speth, 1995).
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Autonomic system was the first system to emerge. This system encompassed the
infant’s bodily functions including heart rate, respiratory rate, skin color and digestive
functions such as vomiting, hiccoughs, gagging, and bowel movements (Als, 1982; 1986).
The occurrence and intensity of system’s function indicated how well the infants’ respond
to environment. During particular stressful times, VLBW preterm infant who was
disorganized could be observed with irregularity-of heart rate, paused in breathing,
increased gastric residuals; bowel movement straining, and skin color changed (Als, 1986;
1999). The ineffective of auienomic system function could cause critical ill in VLBW
preterm infant which was.a primary concern of medical care (Als, 1982). The emergence
of functioning of other systems/depended on stability within this system. Thus, the goal of

organization was to stabilizé autonemic system functioning (Als, 1986; 1999).

Motoric system ineluded -behaviors associated with muscle tone, posture, and
generalized body movements (Als, 1982; 1986)'.:The infant’s ability to move and position
its body was a gradually emerging_ activity. VLB'-WTt;‘feterm infants had less control over
purposeless movements. Random and disorgahize'd* body. movements indicated motor
disorganization. VILBW-preterm-inianis-aiso-iended-to-overreaci-to environmental stimuli
by exhibiting gross ‘motor movements. Twitching and jerking limb movements were
typical in VLBW preterm infants and very weak muscle tone made them difficulty in
movements (AlS, 1982; 1986)..Roor paositioning. such as‘extension of-extremities could
cause an enarmous amount of energy loss that’s why VLBW preterm infants would often
seek aposition of<comfort-such-as-handssen;facesor-maouth. Fhus,energy would-be better
used to preserve for infants™ growth (Wyly, Pfalzer & 'Speth, 1995)"Therefore, the'goal of
organization was to minimize purposeless movements and promote comfort positioning in

order to preserve energy.
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State organization system incorporated a range of states from sleep to the arousal.
There were six states of consciousness (Brazelton, 1984) which included a) deep sleep,
which was characterized by regular respiration, very few body movements, b) light sleep,
which was observed by rapid eye movements, irregular, primarily abdominal respiration,
and some body movement, ¢) drowsy, which was.a transitional state between asleep and
awake. Infants’ eyes might be opened or closed; exhibited facial grimacing, variable
motor activity, fluttering-eyelids, and irregular respirations, d) alert, which could be
observed by minimal movement and focus on a source of stimulation, regular respiration.
Eyes were bright and shiny, e) active, which could be observed by increased movement,
fussiness and irritability, and f) ceying; which was indicated by intense, rhythmic crying
and increased moter mowvement, State-organized infant could transit appropriately
between states (Als, 1982; 1986). VLBW. infants who were over-stimulated by neonatal
unit environment presented 60— 70% of light sleép-ﬁme. Understanding the infant’s state
was important because it provided signhals thaf jridig:}_ated to caregivers that the infant’s

readiness to interact or its need to be left alone (VWyly; Pfalzer & Speth, 1995).

VLBW infaats had a limited repertoire of conscious states: In addition, VLBW
infants moved quickly between states which made diagnosis difficult. These infants slept
restlessly most of the timesand had only fleetingumoments of alertness. They seem to be
oblivious t0 their.enviroanment and might not ever react to painful interventions (Wyly,
Pfalzer & Speth, 1995). Crying was absent, and a weak.facial grimace might, be the only
observable reaction. In the neonatal unit this situation could be very dangerous because, in
a crisis situation, these infants would quickly decompensate physiologically with very
little warning. Alert states that enable social interaction were extremely rare in VLBW

infants (Wyly, Pfalzer & Speth, 1995). As VLBW infants matured, they had regular
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occurrences of the active alert state. Caregivers could watch for those infant behaviors
that indicated a readiness to interact, for example, eyes opening in response to touch or
auditory stimulation, regular respiration, and no body movements, or controlled body
movements (Als, 1982; 1986). In VLBW infants, however, the active alert state could be
easily disrupted. If an interaction became too stressful, VLBW infants might try to look
away or became hyper-alert..Frantic motor movements.and crying might follow. If the
stressor continued, this* behavior could deteriorateand result in physiologic
decompositions. They mighi~develop apnea, lack of breathing, with a concomitant
decrease of heart rate that.eould'belife threatening (Wyly, Pfalzer & Speth, 1995). Thus,

the goal of organization was to.maximize deep sleep.

Attention system refgrred to thesquality-of an infant’s alert state. It was the ability
of an infant to interact with people and objects_ m t:i;eir environment. Als (1982) referred
this system as the essence of humanity. In her o}q_iﬁion, the survival of the human species
depended on the ability to interact with others.rcr;értai_nly, parents were very anxious for
their infants to begin opening their eyes and inter:acting with them, Even with very sick
infants, parents might encourage them to try to open their eyes (\Wyly, Pfalzer & Speth,
1995). Thus, the goal of organization was t0 promote infant’s ability to attain, maintain

and withdraw from the Staterof attentiveness. Unfortunately, this capacity was dependent

on the maturation.and'stability of the autonomic;motor, and state systems.

Self-regulatory |system represented the /ability of infants ta utilize ‘physiologic,
motor, and state strategies to independently manage environmental stimulation and self-
organization. Successful self-regulation enabled infants to maintain stability by protecting

themselves from stressors. Some of these “self-regulatory” behaviors include hand-to-
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mouth movements, sucking, grasping, hand clasping, and/or postural change. A high level
of neurobehavioral maturity had been achieved when an infant successfully managed
environmental stimuli without physiologically decompensation (Als, 1982; 1986; Wyly,
Pfalzer & Speth, 1995). Thus, the goal of organization was to promote infant’s ability to

achieve and maintain a balance of all systems.
Effect of environmental modification

Environmental siimulations have played a significant role in organization and
associated with the neurgbehavioral developmeﬁt in VLBW preterm infants. The negative
environmental stimuli in the ngonatal unit thét \ALBW preterm infants received via their
sensory system including bright light, foud noise a_nd unpleasant odors could effect on
VLBW preterm infants® neurobehavioral re_sponées (Taquino & Lockridge, 1999).
Manipulated environment in the.néonatal unit was focused on improving neurobehavioral
disorganization. Studies of various.environmental stjmuli such as light, noise and odor
modifications were" reviewed and described in term of basie environmental and

individualized modifications.

Basic environmental‘'modification

The basic environmental modification consisted .of light, sound and odor. The
literature review was focus on effect of light, sound=and odor on physiglogical and
behavioral stabilities ‘of YLBW preterm infants. Also, environmental modification study
were reviewed and scoped on light, sound and odor modification in term of intensity and
duration that promote autonomic, motoric, state and attention systems organization of

VLBW preterm infants.
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1. Light

VLBW preterm infants were generally exposed to an irregular dark-light cycle.
The light level in neonatal unit was reported 5 — 1,488 lux with higher intensity during
day rather than night hours (Chawaphanth, 2004; Vandenberg, 2007). The
recommendation of light level was 10 — 600 lux (Jirapaet & Jirapaet, 2006) which 300 —
500 lux ranging at daytime and 10 — 100 lux ranging atnighttime (Chawaphanth, 2004).
There were evidences confirmed that bright light caused poor oxygen saturation and
sleep-wake disturbance in WMLBW preterm infants (Chawaphanth, 2004; Morag &
Ohlsson, 2009). Therefore; Several studies have been conducted to modify appropriated
light environment in neonatal wnits' to improve physiological stability and state

organization of preterm infants,

Many neonatal units have been modifie_d _,t.hé.jlight level by covering the incubator
to shield the infant, so that'the light became nie_ia-r- darkness most of the time to reduce
stimuli for the preterm infants. A meta-analysisrsrfcudy c_Jf cycled light in the intensive care
unit for preterm/lows birth weight infants (protoc;)l)rconducted Py Morag and Ohlsson
(2009) suggested ‘that cycled light could promote circadian rhythms in preterm infants
which effected the production of hormones such as melatonin, cortisol and growth

hormone. Circadian rhythmssalso influenced respiratory and cardiac function, sleep-wake

state, level of alertness and bady temperature.

Rivkees and team (2004) Studied. Rest-activity patterns of premature infants are
regulated by cycled lighting. Light level was provided between 210 — 268 lux at 7 am — 7
pm and the light level < 25 lux was provided at 7 pm — 7 am. The results revealed that

experimented preterm infants exhibit more active during the day and presented more rest
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during the night time. The study conducted by Brandon, Holditch-Davis and Belyea
(2002), confirmed the preterm infants born at less than 31 weeks’ gestation have
improved growth in cycled light compared with continuous near darkness. The near
darkness was provided 5 — 10 lux at 07.30 pm — 06.30 am, whereas 200 — 225 lux was
provided from 07.30 am — 06.30 pm. The results significantly showed that cycled light
had a greater effect on weight.gain and development of preterm infants than near darkness
did. In addition, Chawaphanth (2004) studied the effects of gradual cycled lighting (CL)
versus abrupt CL on heart rate; oxygenation and weight gain in preterm infants. The light
level provided from 200 =250 lux at.cay time (08.30 am to 08.30 pm) and 10 — 20 lux at
night time (08.30 pm to 08:30 am): The results showed that the abrupt CL implementation
could improve regular heart rate, ‘0xygen safﬂragt_ion levels and weight gain in preterm

infants.

Previous literature review- eonfirmed t_tl’_l-a;gp appropriated cycled light could
stabilize heart rate, improve oxygen saturation ;nd ‘promote good skin perfusion. The
modification of light environment should be i-niti-ated In neonatal unit to improve
autonomic and state.Systems organization of preterm infants. Receni research studies also
pointed out that circadian rhythm involved diurnal lighting cycles or 12 hours interval of
biologic clock as day and might lighting (Mirmiran' & Ariagno, 2000; Mirmiran, Baldwin
& Ariagno, 2003;.Rivkees, Mayes, Jacabs & Gross, 2004). Therefore, day-night lighting
should be scheduled as 12 hours interval to promote circadian rhythm, autonomic and

state organization of VLBW preterm infants.
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2. Sound

VLBW infants were possibly subjected to noxious sound in neonatal unit. The
sound level was reported ranging between 65 — 85 dB (Zahr & Balian, 1995) whereas the
recommendation of sound level in neonatal unit should be maintained at 45 — 58 dB
(Johnson, 2001). A review of the research studies found that the noxious sound in
neonatal unit had effect on. the infants both physiclegical and behavioral responses
(Slevin, Farrington, Duffy, Daly & Murphy, 2000). The*Committee on Environmental
Health of the American Academy.ef Pediatrics (2005) reported that staff conversation and
monitor on and off produged 60~ 70 dB of sound in incubator and monitor alarming and
tapping incubator with fingers raised 75 — 80 dB of sound level. The sound level of 55 dB
could arouse the preterm infantfrom light sleéb (Harrison, Lotas & Jorgensen, 2004). The
sound level of 60 — 80°cB gaused preterm im:a_nt startle, fussy, crying, changes in heart
rate and oxygen saturation, color changes; sleepg.iis-.t-urbance. The sound level higher than
80 dB caused hearing loss in preterm-infant (C;}n-mjt__,tee on environmental health, 2005;
Harrison, et al, 2004; Graven, 2000; Kertrit, 2062 Sehgal & Stack, 2006; Slevin, et al,
2000; Zahr & Balian, 1995). Thus, several st-udi-es were conducted to modify an

appropriated sound.environment in neonatal units to Improve physiological stability,

motoric, state and attention organization of preterm infants.

A few neonatal units have been modifying sound environment by encouraging
mother to sing a song for her babygto promote bonding and attachmentyand induce
positive auditory. stimuli for VLBW. preterm infant. Standley and*Moore (1995) studied
the "therapeutic effects of music and a mother’s voice on premature infants. The
researchers mentioned that in situations involving the clinical use of the mother’s voice,

there were problems with accessibility. Obtaining a recording of the mother’s voice was
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the most difficult part of their study because many infants came from different geographic
areas, and their mothers were not available. Thus, music would be readily available to use
in the neonatal unit, and further research should be conducted in order to determine how
and when music was the most effective in promoting oxygen saturation with minimal side

effects.

Music therapy was a well known sound modification which widely used in
neonatal unit. Collins and Kuck (1991) studied music therapy in the neonatal intensive
care unit. They combined recorded uterine sounds with female lullaby singing for 17
infants who had agitated state. The results revealed that oxygen saturation and behavioral
state improved significantly under the music condition. The study of effects of music
therapy on oxygen saturation in premature-infants receiving endotracheal suctioning was
conducted by Chou, Wang, Chen and Pai (200:_3)._. T:l;e samples were 30 premature infants
born at gestational age between-28 - 36 wele:kévy\_(ith respiratory distress syndrome,
assisted with ventilator through endotracheal turbr,er, received suctioning every 2 to 4 hrs.
Tape player was placed approximately 20 cm %rom infants® ear with measured and
maintained sounddevel at 60 dB. The oxygen saturation of all subjeets was first measured
at one minute before Suctioning as baseline data and again while they were receiving
endotracheal suctioning“during a four-hour control period with regular care. Then, four
hours after the control period was completed, an experimental period began in which the
music was played. Oxygen saturation was recorded every. minute during thegperiod of 30
minute after suctioning. Results showed that experimented infants-exhibited significantly

higher SPO, than the control did. The level of oxygen saturation returned to the baseline

level faster than the level of those did not receive music therapy.
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Phuekvilai (1987) suggested that a slow rhythm music which equivalent to human
heart rate can make calm and relax in premature infants. Standley (2002) conducted a
meta-analysis of the efficacy of music therapy for premature infants and recommended
that the music should be provided in short intervals of 30 minutes with the volume lower
than 70 dB. The music playing should be soothing, stable and constant rhythm. Repeated
music listening can improve positive clinical ‘effects.and neurologic organization of

VLBW preterm infants (Kemper & Danhauer, 2005).

Previous literaturgsreview confirmed that modifieation of sound environment
should be initiated in negnatal unit'to improve oxygen saturation, stabilize heart rate,
reduce stress and agitation and improve behavior state of premature infants. Therefore, the
decision to provide soothingmusic for 30 min-was base on findings from previous studies

of music therapy in whichipositive neurobehavioral outcomes were noted.

o

3. Odor

VLBW preterm infants possibly experien(;ed unpleasant odor such as betadine,
skin preparation agent and alcohol which were often present in neenatal unit (Bartocci, et
al., 2001). The study of Schaal, Hummel and Soussignan (2004) found that premature
infants had ability to Sense.and differentiate “administered odorants. VLBW preterm
infants were also able to diseriminate pleasant and unpleasant odor. There were evidence
confirmed that unpleasant odor caused altered respiration, decreaseds0oxygenated
hémoglobin, increased heart rate and physical movements i an attempt to push
themselves away from the unpleasant odor. Bartocci and team (2001) also confirmed the

effect of unpleasant odors such as disinfectant agents or detergents on preterm infant’s

physiological responses. Both oxygenated Hb and total Hb decreased with exposure to



34

these odors. These findings suggested that a cortical hemodynamic response might occur

when infants were exposed to odors commonly used in the neonatal unit.

Olfactory studies had potential application in clinical settings, for instance,
eliminated unpleasant odor and provided biologically meaningful olfactory experiences to
VLBW preterm infants. Als (1982) recommended.that pungent smells need to minimize
and pleasurable smell should be promoted Stich as low concentration of mother’s perfume

can be used on a gauze pad iasthe infani’s incubator or crib.

Lavender odor isgtsed’in a wide range of therapeutic settings and had been
reported of a pleasant smell of infants (Ca\/ana}_gh & Wilkinson, 2002). A number of
studies have investigated the “psychological and physiological effect of lavender
inhalation. Fernandez and team (2004), studied_th.e ghanged of EEG activity and behavior
of newborns during lavender and-rosemary exb‘_o;ur,g. The result showed that lavender
exposure can alter EEG patterns in a.positive dir,ré(_:ti'o_n which is greater shifting toward
left frontal EEG activation. This positive EEG patt;arn indicated that the lavender exposed
infants exhibited ‘approaching pattern of behavior which is the response of infant to
positive stimuli. The study also had no report of allergy or unwanted side effect in
newborns. Mcneilly (2004)-also recommended that lavender oils are the most commonly
used for children with purpertedly the safest essential 0illand na side effects having been
reported. Artificial odor of lavender was studied by Kawakami and team (1997), 5 day
olds infants were induced lavender smelling blotter of 1.5 cm depth from the tip“was put

in a'bottle filled with the lavender and then placed in front of the nose (2-3 cm from nasal

cavity) during heelstick. The result showed that infants had less adrenocortisol release in
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saliva compared to the control group. The findings confirmed that lavender odor can

mitigate stressful responses to aversive procedures in newborn.

Previous studies have noted that lavender odor can promote positive emotional
states, better mood, relax, decreased anxiety, help.combat unpleasant odor which present
in neonatal unit (Cavanagh & Wilkinson, 2002).-Thus, the decision to provide 30 minutes
of lavender smelling for"VLEBW: preterm infants were base on findings from previous
studies of lavender odor imewWhieh positive motoric, state and attention organization

outcomes were noted.

According to“individual difference concern, VLBW preterm infants who had
different gestation ages'would have different level of neurelogical maturation. They also
had different levels of toleration which adap_te_d :é-md responded to the environmental
stimuli in a unique way (Als, 1999; 2004, Zahr ;& éa}_i_an, 1995). Although, findings from
previous studies confirmed that basic environmehté! modification such as day-night light,
music play and lavénder odor could promote p(;sitive neurobehavioral outcomes, the

individualized modification of environment should be provided' base on individual

neurosensory capability and tolerance of VLBW preterm infants.

Individualized modification

The individualized modification aimed to prevent sensory overloadsand provide
appropriate environmental care for individual' VLBW preterm “infants.’ The neonatal
individualized developmental care and assessment program (NIDCAP) proposed by Als
(1986) recommended that caregiver needs to sensitively observe each infant’s behavioral

response to each environment event (Young, 1996). A meta-analysis of developmental
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care for promoting development and preventing morbidity in preterm infants conducted
by Symington and Pinelli (2007) confirmed that individualized assessment is needed to
measure VLBW preterm infant’s tolerance to the environmental stimulation. Also, the
study of outcomes of developmentally supportive nursing care for VLBW infants
conducted by Becker, Grunwald, Moorman and Stuhr (1991) suggested that
individualized care is required assessment Qi+ physiological disorganization and
adjustment of environmental stimuli to enhance autonomic, motoric, state and attention
organization. According towthe wecommendation of previous studies, individualized

modification had two stepsincluding assessment and adjustment sections.

Additionally,“base jon individual, difference, Vandenberg (2007) explained that
neonatal sensory development emerges.in specific sequence over the course of fetal life. It
is assumed that pretermnfant neurosensory de.ve-l-opment follows the same sequence.
Sensory development begins with - toteh, smell,ibééri]r"_\g and vision (Graven, 2000). Each
emerging event takes place in a biologically ordered chain of events. For example, the
maturation of auditory and olfactory systems inr the fetus IS most intense during the
specific time that.wision is not developing and I1s not being~stimulated by light
(Vandenberg, 2007). Therefore, sense of hearing and smell were focused in individualized
modification. The assessmient of VLBW preterm infants’ autonomic responses and
adjustment’ of music|playing and lavender smelling was provided tor VLBW preterm

infant in order to achieve the aims of individualized modification.

Individualized modification consisted of two steps including assessment of VLBW
preterm infant’s sign of stress and adjustment of music playing and lavender smelling

sections. The details were provided as following.
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1. Assessment section

The initial overriding responses of preterm infant to environmental stimuli can be
assessed by physiologic measures such as changed in heart rate and oxygen saturation
(Als, 1999; Zahr & Balian, 1995). For instance, preterm infant responded to noxious
smells and sound by an increase or decrease heait rate and oxygen saturation (Gardner,
Garland, Merenstein & Lubchenco, 1993). The study of Kertrit (2002) identified preterm
infants” physiological and sleep-wake behavioral responses to sound level in NICU
environment. The observatioaeof VL BW preterm infants® heart rate and oxygen saturation
were red from pulse oximeter and recorded every 5 minutes. Jirapaet & Jirapaet (2002;
2005) explained the method of adjusting positive end-expiratory pressure (PEEP) by
reading oxygen saturation gvery 5 minutes fram pulse oxymeter. Oxygen saturation level
ranging 90 — 95 % was accepied as infant had adequate oxygen consumption. Thus,
VLBW preterm infants’ heart rate and Oxygen _,.sa:tijration were assessed while playing
music and inducing lavender odor by reading }rc;-m,_pulse oximeter every 5 minutes in
order to obtain sufficient data for the judgment of VLBW preterm infants” thresholds of

stability of heart rate’and oxygen saturation.

Preterm infants® loss of control and stress responses were remained unless the
nurse read the infants’ messages and thresholds for sensitivity and adjust environmental
stimulation, base .on| the infant’s behavioral ;communications, needs and toleration
(Vandenberg, 2007). VLBW pretermginfants’ heart rate was <100 beats/min or >200
beats/min for 12 seconds or longer and oxygen saturation level dropped below 90% for
longer than 30 seconds were indicated stress responses to environmental stimuli
(Harrison, Williams, Berbaum, Stem & Leeper, 2000; Jirapaet & Jirapaet, 2002; 2005;

Stark, 2008). Therefore, the VLBW preterm infants’ heart rate and oxygen saturation
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were assessed every 5 minutes during music playing and lavender smelling as nursing

activities in assessment section.

2. Adjustment section

In case of VLBW preterm infants showed sign of stress during music playing and
lavender smelling such as heart rate was <100 beats/min.er >200 beats/min for 12 seconds
or longer and/or oxygen saturation level dropped below 90% for longer than 30 seconds,
lavender smelling was firstepriopity considered to manipulate for intensity reduction
according to sequential pattern of neurosensory development. Preterm infants are able to
response to odors by as early as'23 weeks of gestation (Blackburn, 2007) whereas preterm
infants have physiolegically response and orixe:ntJt_o sound evidently at approximately 25
week of gestation (Blackbugn, 2007; Graven,rlz_OOO). It is assumed that olfactory system
had more capabilities than auditory system_ |n -.t:erm of neurosensory development.

Therefore, lavender smelling'wag selected for adjusting prior to music playing.

In addition, lavender essential oil was redl-Jced 1 drop at a time according to the
recommendation of.personal injury trial attorney at Miami Aromaeherapy, Inc. A 5 dB,
sound level decrease is considered to be clearly detected changing in sound (Krueger,
Wall, Parker & Nealis,”2005; Turnage-Carrier,22004). Therefore, lavender essential oil

was reduced 1 drop and music soundjwas reduced 5 dB at a time.

The basic environmental modification (e.g., day-night lighting, music playing and
lavender smelling) and individualized modification (e.g., assessment and adjustment
section) were the main components of individualized environmental modification (IEM)

program. The IEM program was derived based on Als’ Synactive theory of development
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(1982) which widely accepted in international academic society as a theoretical
framework. The benefit of each nursing activity that showed from previous studies could
be incorporated together and used for designing IEM program to promote better

neurobehavioral organization maturity of VLBW preterm infants. Therefore, the

framework of consideration was proy z ; 1 showing the nursing activities in
individualized environmental. modificat ‘ogram. _[he evidence bases were chosen
regarding the four sys of*synactive th 7 ent including autonomic,

motoric, state and attentio '7 \\-”‘ > ..i of autonomic, motoric,

f disorganizations in VLBW infants.
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Table 2.1 Framework considering evidence base for designing Individualized Environmental Modification Program

Concept
(Als, 1986)

Sign of disorganization
(Als, 1986)

Individualized"Environmental Modification Activities

Basicenvironmental modifications

Individualized modifications

1. Autonomic

e Irregular heart rate

Day=night lighting (Brandon, Holditch-

system » Decrease oxygen Davis &Belvea, 2002)
saturation level
e Poor skin perfusion Played music/(Standley,:2002)
2. Motoric e Negative motoric Playgd music (Standley, 2002)
system behaviors

Induced lavender esse"r}tiafl'oil (McNeilly,
20045 Fernandez, ‘et al2;'2004)

3. State system

e Diffused state of
consciousness

e Spent more time in
arousal state

Day-night lighting (Brénaoh'; Holditch-
Davis & Belyea, 2002) "':" .

Played music (Standley, gQOi)
Inducedlavender essentia'if_o'il;;(,McNeilIy,
2004; Fernandez, et al., 2004)

4. Attention
system

¢ Negative attention
behaviors

Played music (Standley, 2002)
Induced lavender essential oil (McNeilly,
2004; Fernandez, et al., 2004)

Assessment section, in case of infant
showed signs of stress as follows:

0 Heart rate was <100 beats/min
or >200 beats/min for 12
seconds or longer.

0 Oxygen saturation level dropped
below 90% for longer than 30
seconds.

Adjustment section would be applied if
infant present signs of stress. The
adjustment stepped as follows:

0 reduce intensity of stimulation

0 reduce duration of stimulation

Remark: The autonomic, motoric, state and attention systems are absolute prerequisites for the emergence of neurobehavioral organization

(Als, 1982). Therefore, the autonomic, motoric, state and attention systems are the main focus of this study.

or
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Base on previous studies of environmental modification, the individualized
environmental modification (IEM) program was derived by using evidences base and
synactive theory of development as a framework. The IEM program (Appendix A)
consisted of nursing activities aimed to maintain and promote neurobehavioral
organization of VLBW preterm infar [f two phases including preparation and
modification phases. ,‘ »&led of basic environmental

nusic lavender smelling) and

individualized mOdificatlo/ and a tsgctions). IEM program was

provided for improving \ \r- oIve autonomic, motoric,

state and attention syste : . \ PO |t|ve autonomic responses
and negative autonomi toric syste =' isted of positive motoric
behaviors and negati ic/behavi " t - ed of duration of sleep
state and duration of tra al stal e. stem consisted of positive
attention behaviors and negative beh . The summarization of research

framework was showed in the d| gr !,.J.__g; M |

;;
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Research framework

IEM Program

A program consisted of nursing
activities to maintain and promote
the maturation of neurobehavioral
organization of VLBW preterm
infants. There were twophases
including preparation and
modification phase. Modification
phase consisted of:
1. Basic environmental
modifications including:
o Day-night lighting
0 Music playing
0 Lavender smieling
2. Individualized modifications
including:
0 Assessment section

0 Adjustment section

Neurobehavioral Organizations

Y

Autonomic system

0)

Positive autonomic responses: HR, O,
saturation and positive skin color

Negative autonomic responses: tremor,
startle, twitch face, body and extremities, spit
up, gag, burp, hiccough, bowel movement

grunt, sounds, sigh and gasp

Motoric system

0

Positive motoric behaviors: hand on face and
to mouth, smile, mouthing, suck search,
sucking, tuck trunk, leg brace, grasping,

holding on, flexed arms and legs, smooth

“movement arms, trunk, and legs, hand and

. foot clasp

Negative motoric behaviors: tongue

extension, grimace, gape face, flaccid arms

- and legs, extend arms and legs,

stretch/drown, diffuse squirm, arch, finger
splay, airplane, salute, sitting on air and

fitting

State system

(0]

0]

Duration of sleep state

Duration of transitional and arousal state

Attention system

(0]

Positive attention behaviors: frown, ooh face,
face"open; cooingrandispeech movement
Negative attention behaviors: fuss, yawn,

sneeze, eye floating, avert and locking
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4. Growing preemies with stable condition which included:
4.1. received full feeding between 120 — 150 Kcal/kg/day
4.2. had metabolic and hemodynamic stable such as blood sugar between 40 — 97
mg/dl, Calcium serum between 7 — 10 mg/dl, heart rate between 120 — 160
beats/min, and respiratory rate between 40 —60 breaths/min
5. Not receive any medications that effeci™ neurobehavioral responses such as
aminophyllin, indomethacin,-hydralazine, nicardipine, labetalol, propranolol, caffeine
and sedative drugs

6. Received approval from the atiending pediatrician

Exclusion criteria

VLBW infants"whe' presented this criterion before or during the study were
excluded or terminated from the study: /

1. Had major genetic anomalies and/or severe c;jbrripjication such as Sepsis, Necrotizing

Enterocolitis (NEC), Patent-Duetus Arteriosus :(P,DA) which was pending for surgery,

Intraventricular Hemorrhage (1\VH) grade Hi or more, Hyperbilirubinemia that needed

phototherapy, and-severe Respiratory Distress Syndrome (RDS)

Sample size and samphng-method

The determining sample.size.is;involved power, effect size,and.significance level.
A power ‘analysis of .80%is ‘generaily appropriated level“to avoidtype Il error (rejecting
Ho). Effect size is the impact made by the independent variable on the dependent variable
(Munro, 2001). The calculation of effect size are considered, if few relevant studies have

been conducted in the area of interest and pilot studies are not feasible, then effect size



46

can be estimated by small, medium or large (Burns & Grove, 2001). A small effect is
defined as d = 0.2, a medium effect as d = 0.5 and a large effect as d = 0.8 (Cohen, 1987
cited in Munro, 2001). There was a criterion to select small, medium or large effect size

for research study.

In this study, large effect size is selected baseson research design, sensitivity of the
measurement and significance of-a statistiéal test results from previous studies. Firstly,
large effect size is mostlystisedan elinical studies and experimental studies with within-
subject design or singlergroup repeated measure (Fern & Monroe, 1996; Freedman &
Bernstein, 2001; Valentine & Cooper, 2003).'-:Secondly, biophysiological measures are
usually very sensitive. /1t €an measure x!phe'nomena accurately and make fine
discriminations in valties. \When measuring tools are precise and insusceptible to errors,
small samples are needed to test hypotheses adeguately (Polit & Beck, 2008). Lastly,
regarding the measurement of ‘individualized (iévé{Opmental care on neurobehavioral
response, oxygen saturation,-heart-rate and W‘e_ight-gain by using bio-physiological
instruments, and ‘also used small sample sizes such as 10 16 25.subjects per group, the
results revealed significance of a statistical test results (Brown & Heermann, 1997;
Buehler, 1995; Chawaphanth, 2004; Collins & Kuck, 1991; Cordero, 1986; Gaebler,

1996; Keller2003; Korner,1975; Kramer1976;\Westrup;2000).

Therefore, sample size in this“study was calculated base on criteria*mentioned
previously by using ‘the Java  Applets ifor Power and Sample_Size program.which,
developed by Lenth (2006). A total of 25 very low birth weight infants were chosen to

attain a power of .80 with a equal to .05 to detect large effect size, d = .80 (Lenth, 2006).
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All 25 infants were assigned randomly to 24 hours of control period and 24 hours
of experimental period. A group of infants first started with control period and followed
by experimental period while another group of infants started with experimental period
first and followed by control period. Therefore, 12 infants started with control period for
24 hours, and then followed by 24 hours of experimental period, as well as, 13 infants
started with experimental period for 24 hours, and.inen followed by 24 hours of control

period.

Research instruments

Four research instruments were Used in this study including: 1) Individualized
Environmental Modification (IEM). Program wused as an experiment, 2) Infant’s
demographic sheet was used t0 collectunfant’s data, at the beginning and the end of study,
3) Naturalistic Observation of Newborn Behavi;or’(]NONB) tool were used to observe
infant’s behaviors at baseline; pest-control period and post-experimental period, and 4)
Neurobehavioral obseivation-scoring-sheet-was-used-to-group-and calculate the frequency

scores of infants’ behaviors in each behavioral categories.

Individuglized Environniental Modification Program

Individualized Environmental Modification (IEM) was a program (see Appendix
A)s. consisting of.nursing-activities.to, maintain.and. promote,the. maturation of VLBW
preterm infants’*neurobehavioral organization by modifying envirenment. The design of
IEM program was based on the Synactive Theory of Development (Als, 1982). The
activities component was provided based on the infants’ tolerance and responses to

enhance comfort and stability to reduce stress and agitation for the infants. There were
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two phases of nursing activities as environmental modification for the infants in

experimental period in neonatal unit including: 1) preparation phase, and 2) modification

phase.

1. Preparation phase was objected to collect the infants’ baseline data, promote good
relationship with parents, and reduce parent’s anxiety from unfamiliar program and
environment. There were two steps includingn.imis phase.

1.1) Collected infants” demegraphic dafa such as gender, gestational age, postnatal
age, birth weight, weight at study entry, weight at study end and apgar score at 1 and 5
min, medical history, medication: before study time, respiratory care and type of
feeding. All of information was obtainedfrrém infant’s profile, and then, recorded on

infant’s demographic sheet. '

1.2) Established rapportrelationship with parents by orienting parents to the unit and

introduced IEM program t0 parents. 1.

2. Modification phase consistet: of two gro:@s‘-‘bf activities including 2.1) basic

environmental modifications, and 2.2) individanliged modifications.

2.1) Basic environmental modifications consisted of three-eamponents including: a)

day-night lighting,b) music playing, and c) lavender smelling. All activities were

provided and scheduled in a certain period of time.
2.1.1)Day-night,lighting (Brandon, .2000; 2002; €hawaphanth,2004) was aimed
to promote physiological and~behavioral organization and mintmize visual and
auditory sensory overload. At the research setting for this study, neonatal unit has
palicy for visiting hours as'9.@mito.6 pm whichithe jparents were not allowed to
stay in the unit after 6 pm. Therefore, day-night lighting was provided for VLBW

preterm infants according to the visiting hours which yielding visualization and

enhancing parents-infant interaction. Day light was started from 7 am to 7 pm with
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200 — 400 lux of light level. Night light was another 12 hours starting from 7 pm
to 7 am with 10 — 90 lux of light level. An incubator cover sheet was used to
provide day-night lighting by covering the incubator with an incubator cover sheet
during night time from 07.00 p.m. to 07.00 a.m. and then uncover the incubator in
the day time from 07.00 a.m. to 07.00 p.m
2.1.2) Music playing (Standley, 2002; Chousetal., 2003) was aimed to buffer the
negative sound level in ineubator and to promote infant’s deep sleep. A record of
classical music (IMead Jehnson) and MP3 player (iPed nano Model A1236) were
used to play sogthing music for a 30 minute period at 01:00 p.m., and 07:00 p.m.,
which was one heur after feeding: The'-:earphones were placed at 10 centimeters
from both sides of Infants® ears. Thex!evel of sound was maintained at 40 — 50
decibels (dB). V
2.1.3) Lavender essential oil smelling (Cavanagh & Wilkinson, 2002; Fernandez,
et al., 2004; McNeilly, 2004; Sandersi;ejt-‘;.-al., 2002) was aimed to modify
unpleasant smell, promote infant’s calmnes_sxa_hd deep sleep. Lavender essential oil
(donated hy Miami Aromatherapy, Inc.) and 2 cotton swabs.were used to induce
lavender odor.te infants by sticking two cotton swabs with two drops of lavender
essential oil at'the edge of the infant’s bed by the head-sSide, 15 centimeters away
from-the infants’,nose for a,30,minute period.at;01:00 p«m.,.and.0Z:00 p.m., which
was one hour after feeding.

2.2) Individualized modifications were aimed to assess and adjust environment base

on individualineeded of infants. There was consisting of two sections including 2.2.1)

assessment section and 2.2.2) adjustment section.
2.2.1) assessment section was aimed to determine VLBW infant needed and

tolerance individually. Pulse oximeter (Masimo SET Rad-5v) was used to assess
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the infants for signs of physiological distress, during the induction of basic
environmental modifications (music playing and lavender essential oil smelling) at
01:00 p.m. and 07:00 p.m. In case of infant showed signs of stress as follows:
2.2.1.1) Heart rate was <100 heats/min or >200 beats/min for 12 seconds
or longer (Harrison, Williams, Begbaum, Stem & Leeper, 2000; Jirapaet &
Jirapaet, 2002; 2005, Stark, 2008):
2.2.1.2) Oxygen.saturation Irevel dropped below 90% for longer than 30
seconds (Harrison; \Williams, Berbaum, Stem.& L eeper, 2000; Jirapaet &
Jirapaet,,2002; 2005; Stark;2008).
The adjusiment section Wouldj sfért whenever infant showed either one or
two signs of stressthat listed above. ‘
2.2.2) adjustment section was aimed ’-'gq modify and minimize the excessive
environmental stimulation. These activities would facilitate physiological stability
and behavioral organization. The activii! 6{.-'adjustment section was described
below: _
2.2.2.1) reduced intensity of lavender smeling and music playing every 5
minutes.as follows:
2.2.2.1.1) removed one cotton swab with lavender essential oil
from.the incubator,ence at.a time, but;net. more than two times.
2:2.2.1.2) decreased volume of music playing 5 dB, once at a time,
but not more than two times.
The reduction of lavender €ssential oil intensity was.the first eansideration.
Then, the reduction of music volume intensity was the second consideration

(Blackburn, 2007; Graven, 2000). An assessment of infant’s signs of stress was

performed 5 minutes later following each adjustment. The adjustments steps were
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to reduce intensity of lavender, followed by assessment, reduce intensity of music,
and followed by assessment, respectively. The intensity adjustment of lavender
essential oil and music playing was limited to two times per each. For example,
researcher removed a cotton swab, with lavender essential oil from incubator.
Then, 5 minutes later, infant’s signs of strgss were assessed. In case that infant was
persisted signs of stress, volume of music plaving was decreased 5 dB (Krueger,
Wall, Parker & Nealis,.2005; Turn;ge-Carrier, 2004). After 5 minutes, infant’s
signs of stress were assessed again. In case of infant still showing signs of stress
after two times of lavender adjus'tment and music volume adjustment, all
environmental stimulagion/was termin.até"(.j immediately.

2.2.2.2) rgducgd duration of'-’lavender smelling and music playing by

considering geducing duration ’(B)jf_rl_a\;/ender first, and reducing duration of

music playing as second conside'rg;fign. Step of reductions were as follows:
2.2.2:2.1) teduced duratio@fe{avender essential oil, 5 minutes per
one adjustment of Iavender.i_-i__.; - X

2.2.2.2.2) reduced duration of music-playing,; 5 minutes per one

adjustment of music playing

The.infant’s;demodraphic sheet

The' infant’s demographic ‘sheet (see Appendix B) was used to collect infant’s
gender, date of birth, apgar score (at 1 and 5 min), gestational age, postnatal age, birth
weight, medical history,| type (of feeding, “medication before study time, and etc. This
instrument aimed to control confounding factors in the study. All of information was

obtained from infant’s profile, and then, recorded on infant’s demographic sheet. The
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infant’s data was recorded on the first day of engaging to study, and again, at the end of

the study.

The Naturalistic Observation of Newbarn Behavior (NONB) tool

The Naturalistic Observation of Newborn Behavior (NONB) tool (see Appendix
B) was used to observe VLBW: preterm infants* neurobehavioral responses at baseline,
post control period and post experimer;.tal period.. NONB observation sheet was
segmented into 2-minutestime intervals and set up in a frequency checklist format for
continuous recording ofdehawior . This method did not permit the accurate documentation
of duration of a behavior, only its freque.ncgi.. In case of an infant showed an arm
extension for 5 seconds, this was marked WI—th a check in the respective 2-minute time
block. The infant whoextends an arm for thé-_enti_re 2-minute epoch was received the
same check mark. For statistical data analysis,_;.’_o_nly the occurrence of the event itself
would be available. In this study, the observatiirfirtdf respiratory characteristic and rate
were excluded as the recommendation of an exper_t The reason of exclusion was to

eliminate possibility.of inaccurate observation of respiratory characteristic and respiratory

rate counting in case of infants’ crying.

The behaviaral, data-were secorded in continuous-fashion whereas the autonomic
data (heart'rate and oxygen-saturation) were recorded in-a time "sampling fashion. The
observation of heart rate and oxygen saturation were recorded every 2 minutes-by reading
from pulse oximeter, which displayed digitally at the beginning of each 2-minute block.
The observer continues to watch the infant for the remainder of the 1:55 minutes until the

next 2-minutes block started.
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The observation took 20 minutes each time of baseline (on the day that infant
engaged to the study), post-control period and post-experimental period for every single
infant. The observation was started 10 minutes before the nurse changed diaper for infant.
Additionally, every single observation was recorded by using computer software (Digital
Video Recording System) and write infant’s video to Video Compact Disc (VCD)
throughout the 20 minutes of observation period..Fhe research assistant observed the
infants’ behaviors by watching.wvideo recofding and then marked on NONB sheet. The
groups of infant’s behaviers rated 1a this study based on definitions used in the Newborn
Individualized Developmental.Care and Assessment Program (Als, 1999).

Neurobehavioral observation.scoring sheet'

The infant’s behavior was grouped intp_fg_ur main systems (Als, 1982; 1999)
including 1) autonomic System, 2) motoric system, 3) staté system, and 4) attention
system (see Appendix B). 7 2
1. The autonomic system (Als, 1982; 1999) cbnsi_éted of 2 categories including 1.1)
positive autongmic responses (e.g., regular heart rate, normal 0xygen saturation and
positive skin colorsiand 1.2) negative autonomic responses (€.g., tremor, startle, twitch
face, twitch body“and twitch extremities, spit up, gag, burp, hiccough, BM grunt,
sounds,sigh.and gasp).

2. The motoric system(Als,"1982; 1999) consisted of 2 categories including 2.1) positive
motoric behaviors (e.g., hand on face, smile, mouthing, suck search, sueking, tuck
trunk; flexed arms, flexedilegs, smooth movement@rms, smooth mavement'trunk,

smooth movement legs, leg brace, hand clasp, foot clasp, hand to mouth, grasping and

holding on) and 2.2) negative motoric behaviors (e.g., tongue extension, grimace,
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gape face, flaccid arms, flaccid legs, extend arms, extend legs, stretch/drown, diffuse
squirm, arch, finger splay, airplane, salute, sitting on air and fisting)

3. The state system (Als, 1982; 1999; Brazelton, 1984) consisted of 3 categories of
consciousness including 3.1) sleep state (e.g., deep and light sleep), 3.2) transitional
state (e.g., drowsy), 3.3) arousal state (e.g., alert, active and crying).

4. The attention system (Als, 1982; 1999) coensisted of 2 categories including 4.1)
positive attention behaviors-(e.g., frown, ooh face, face open, cooing and speech
movement), and 4.2)snegativeattention behaviors (e.g., fuss, yawn, sneeze, eye

floating, avert and lgeking):
Method of scoring

In this study, the method of scaring was adopted from Ferber’s technique (Ferber,
2004). The NONB tool was used 6 score or{ ,n;a'l'j'robehavioral responses of VLBW
preterm infants. RA observed-the infant’s neurobehavioral responses by watching video
recording of infant-and-—using-NONB-{66l-to-—imark—the “frequency of infant’s
neurobehavioral responses. The researcher counted the ~frequency of infant’s
neurobehavioral responses from NONB sheet and calculated into Neurobehavioral

Observation Scaring sheetfor each behavior’s eategory!

Each«behavior’s frequency-within ,a.category.-was. prorated~to the length of
observation of 20 ‘minutes. As-infant’s behaviors observation ‘conducted for 20=minute,

thus, it yielded a maximal frequency count of 10 per item.
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Autonomic system was composed of 2 categories including positive autonomic
responses (e.g., heart rate, oxygen saturation and positive skin color) and negative
autonomic responses (e.g., tremor, startle, twitch face, twitch body and twitch extremities,
spit up, gag, burp, hiccough, BM grunt, sounds, sigh and gasp). Heart rate and oxygen
saturation were read from pulse oximeter every 2-minute time block. The exact number
read from the monitor was written down into celumn. The regular heart rate which was
between 120 and 160 beat/min-was counfed and divided by 10. The normal oxygen
saturation which was 92%"and.95% was counted and divided by 10. The positive skin
color (e.g., pink skin coler) was counted and divided by 10. Then, heart rate score, oxygen
saturation score and positive skin color score wé‘.re sum and divided by 3.

Heart rate score = aumper of reqular h;!art*rate 0

Oxygen saturation sgore = number of nermal oxygen saturation + 10

Positive skin color'score = number of pink skin color +10

Thus, positive autonomic responsés="Heart rate score + Oxygen saturation score +

Positive skin-color score + 3

Negative autanemic responses consisted of 13 items were observed and recorded
into the column every2-minute time block. The mark of v werefecorded in each column
which matched to infant’s.autonomie, responses.. The observation.was-conducted for 20
minutes, thus a maximal frequency count was 10 per behavior. The score were calculated
by counting the number of behaviors'in each items, then, divided by (10 X<number of
behavior types).

Negative autonomic responses = total number of 13 behaviors + (10 x 13)
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Motoric system was composed of 2 categories including positive motoric
behaviors (e.g., hand on face, smile, mouthing, suck search, sucking, tuck trunk, flexed
arms, flexed legs, smooth movement arms, smooth movement trunk, smooth movement
legs, leg brace, hand clasp, foot clasp, hand to mouth, grasping and holding on) and
negative motoric behaviors (tongue extension, grimace, gape face, flaccid arms, flaccid
legs, extend arms, extend legs, stretch/drown, diffusessquirm, arch, finger splay, airplane,
salute, sitting on air and fisting).which consisted of 32 items. The infant’s behaviors were
observed every 2-minute.time block and the mark of v* were recorded in each column.
The observation condugted for 20 minutes, thus a maximal frequency count was 10 per
behavior. The score ofifeach category Were'-:calculated by counting the number of
behaviors in each category, and then divided bxy (10 x number of behavior types).

Positive motoriC behaviors score = total hqm_ber of 17 behaviors + (10 x 17)

Negative motoricbehaviors score = total pumber of 15 behaviors + (10 x 15)
1.1':.

State system consisted.of 3.categories of consciousness including sleep state (e.g.,
deep and light sleep); transitional state (e.g., drowsy) and arousal.state (e.g., alert, active
and crying). Infant’s state was observed every 2-minute time block. The mark of v* were
recorded in each column. The state scores were counted the length of time in each state.

The highest=scores, for @ partigular ,state, possibly-were«20. Jn case that there was no

scoring for'a particular-state, the'score-of zero were given:

Attention system: was compesed ‘of 2 categoriges Including positive 'attention
behaviors (e.g., frown, ooh face, face open, cooing and speech movement) and negative
attention behaviors (e.g., fuss, yawn, sneeze, eye floating, avert and locking) which

consisted of 11 items. The infant’s behaviors were observed every 2-minute time block
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and the mark of v were recorded in each column. The observation conducted for 20
minutes, thus a maximal frequency count was 10 per behavior. The score of each category
were calculated by counting the number of behaviors in each category, then, divided by
(10 x number of behavior types).

Negative attention behaviors score = total number of 6 behaviors + (10 x 6)

Positive attention behaviors score = total number of 5 behaviors + (10 x 5)

The example of using NONB and Neurobehavioral ebservation scoring sheet was
provided in Appendix Cito figure'the methad of scoring in this study. For data analysis,
all the calculated scores were entered to Statistical Package for Social Sciences (SPSS for

Windows Release versiond5.0).
Human subject protection

This study was approved -by Institutidnal';RevieW Broad of Chulalongkorn
University and Human-Research-Ethics-Comimitice-0f-Queen-Sirtkit National Institute of
Child Health (see Appendix D). After a staff nurse of neonatal unit introduced the
researcher to parents of the eligible infant, the parents were respectfully invited to
participate jin‘the study and received a participant information sheetiwhich contained the
research details (see Appendix E). The researcher explained all information about
researchsParents-were, informed that there was no.cost-for.parents to-participate in this
study. ‘Also, the-parents ‘were ‘allowed to test'all experiment used“in the study=such as
listening to music, smelling lavender essential oil, and over seeing the incubator cover
sheet. Researcher provided time for parents to discuss and ask questions before making

decision.
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The parents were informed that their infant’s participation in this study was
voluntary, and they might withdraw their infant from the study at any time without
affecting a treatment of their infant in any way. The parents were reminded that they also
had rights to refuse to participate in the study. In case the parents gave permission to have
their infant participated in the study, researcher obtained a written informed consent (see
Appendix E) from infant’s mother and had a staff awrse signed on the consent form as a

witness.

The parents were infopmed the starting time of the study and when the study was
ended. All participants were gbserved closely by the researcher throughout the study. In
case the researcher possibly found unexpeéted-"findings which developed during the
course of the researchstudy which might affect the parents’ willingness to continue to
participate in the study, résear€her wotld inform parents as soon as possible.

o

The parents were informed-that their infan-t,’,S-behaviour was recorded to VCD,
three times throughout the study. In order to keep participant’s confidentiality, there was
no personal identification information contained in the research records and VCD. VCD
of infant’s behaviourwas coded as a number before sending t0 research assistance who
was blinded-to infant’s data.and identity for, ratingspurpesed_ ef infant’s.behaviour only.
The research_ assistance“was not ‘allowed to copy"VCD ‘or‘exposed'VCD to the public and
must return VCD to researcher immediately after finished rating infant®s<behaviour.
Infant’s data and VCD of infant’si behaviour were keptin @ locked drawer which was
limited to researcher’s access only. The personal computer of researcher that saved
infant’s data was set up to required username and password for logging on the computer

in order to protect participant’s confidentiality. All infant’s data and VCD were reserved
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for five years after completing this study in order to provide as a reference and answer for
further doubt and inquiry. Then, all infant’s data and VCD were destroyed before

discarding into the public waste-bin.

The data collected from infant’s participation were used for a dissertation and
possibly other published studies. The exposure” giwinfant’s data was done in case of
necessity with academic reason.In case of the parents had any concerns about the
research, they were allowed to.contact the researcher at all time. Also, if they had any
further concerned or gemplained regarding the way the research was, or had been
conducted, they could s€ontact /the Ethics'C:).fficer of the Human Research Ethics

Committee at Chulalongkern University.

At the end of the'study, there was no identified risk or anticipated injuries related

to this study and no withdraw ordrop out of the participants from the study.

Pre-Data Collection

Pre-data collection was a preparation process and activities which had to be done
before the start 0f data collection.) Thereiwas the preparation for«experimental materials
(e.g., incubatar cover sheet, light meter measurement, lavender essential oil, classical
musicy, MP3.player, sound level .metery and, pulse. oximeter), .preparing.for.research
instrument (e.g.,"IEM Program; Infant’s Demographic Sheet, Naturalistic Observation of
Newborn Behavior (NONB), and Neurobehavioral Observation Scoring Sheet), and
preparing for data collection (e.g., researcher, research assistance, computer and video

recording, IRB approval).
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Preparation for experimental materials

1. Incubator cover sheet

The length, width and height of the incubator were measured in order to make a
cover sheet. The researcher bought all material including cotton sheet and synthesized
thread from fabric’s shop. The tailor was told to make a cover sheet which had double
layer of cotton sheet and had synthesized thread inserted at the middle. Therefore, the
cover sheet was thick enough to.prevent the light penetrating into the incubator. The cover
sheet was used to provide nighi light for the infant. The cover sheet was place on the
infant’s incubator whichi€overed four sides of the incubator including 1 side on the top, 2

sides lateral and 1 side hack.

2. Light meter measurement

The ANA-F9 Lux Meter was use to measure light level in the incubator. This
model could measure light level ranging from E-O, 1019999 lux. In term of instrument
reliability, the ANA-F9 Lux Meter-needed 1o be'qalLbrated before use in this study. The
researcher received.a personal support from an engineering instruetor from Faculty of
Engineering, Kasetsart. University for using the calibrated ANA-F9 Lux Meter (serial
number 950193) throughout the study. The ANA-F9 Lux Meterwas used to measure the
light level Jnrthe infant incubater during the~time,thesresearcher, pravided day-night
lighting for the infant,"ef which the day light'needed to be-maintained between 300 — 500

lux, and the night light needed to be maintained between10 — 100 lux.

3. Lavender essential oil
Miami Aromatherapy, Inc., a non-profit organization had supported the non-

commercial and therapeutic use of essential oil in medicinal and health profession. There
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was a scale of 10 grade of essential oil production. Grades 1 to 3 were considered to be
medicinal or therapeutic, and 4 to 10 were considered to be commercial (Galamaga,
1998). In USA, The National Formulary was a compendium to certify for quality essential
oils of grades 1 — 3 which described the properties a substance must had in order to be
used in medicinal compounds. Therefore, the essential oil listed in the National Formulary
(NF), was NF grade and considered to be .iherapeutic grade oil. The Miami
Aromatherapy, Inc. had supplied-NE gradé of lavender essential oil for health related
research. Researcher contacted Fhe-Miami Aromatherapy, Inc. asking for the support of
NF grade of lavender essentialoil: After discussing the details of study via e-mail, it took
three months for the contact approval. Finally,'-:The Miami Aromatherapy, Inc granted to
donate NF grade of lavender essential oil for tfxlis study with an agreement including 1) the
researcher had to pay for all cost of shipment,r 2)_N__F grade of lavender essential oil from
The Miami Aromatherapy, In€ would be the-only oil used in the study, and 3) Miami
Aromatherapy, Inc. is identified. as the provider; é)f the oil in the study. The researcher
opened a FedEx account and sentthe account numbef to. Miami Aromatherapy, Inc. Four
small bottles of NF grade of lavender essential oil was delivered.to.researcher by FedEx

service which the costef shipment was charged to researcher’s account.

4. Classical.Music

The' classical music from Mead Johnson was used-in this' study. There were six
songs in this album (Smart Symphonies for A+ Baby). The song named Kuai‘Pay, created
by Nimit'Jittanon, was played repeatedlyfor 30 minutes by using MP3 player (iPod nano
Model A1236). The music sound was maintained between 40 — 50 decibel (dB)
measuring from the ear phone. The sound level meter (Digicon DS-40) was used to

measure music sound level in order to adjust the volume as to the requirement. Researcher
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received the personal support of sound level meter (Digicon DS-40) from a nursing
supervisor, Pediatric Department, Ramathibodi Hospital throughout the study. After
calibrating the sound level meter, the music was played and the ear phones were placed
10 centimeter away from the sound censor. Then, the volume was adjusted and marked on
the volume adjustor at the point in which the sound level was reading between 40 — 50 dB
on the screen. Additionally, the volume was-adjusted and marked for every 5 dB

decrement in order to prepare for-adjustment section in lEM program.

5. Pulse oximeter

The Masimo SE [F'Rad-<5v was a puise o;éimeter used to measure infant’s heart rate
and oxygen saturation in this study. This pulsre oximeter was a property of neonatal unit,
which the researcher asked permission from the nurse manager for using this instrument
throughout the study. The' Masimo SET-Rad-5v was maintained and calibrated at regular

schedule of neonatal unit. a5

Preparation for Research instruments

IEM Program,. Infant’s Demographic Sheet and Neurobehavioral Observation
Scoring Sheet were sent to five experts (the name listed in Appendix F) to determine the
content regarding pvalidity;- apprepriateness and feasibility -of instrument. Then, the
researcher made ‘a ‘correction based on-every'single comment. In addition, the pilot study
was conducted with five VLBW infants at Neonatal Unit,"Queen Sirikit National Institute
of Child"Health. This study trialiwas aimed to determine the possibly experimental

problem and feasibility of IEM program in the setting.
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Naturalistic Observation of Newborn Behavior (NONB) was created by Dr.
Heidelise Als, the author of the NIDCAP observation methodology and President of
NIDCAP Federation International, the copyright holder of the materials. The researcher
contacted and asked permission from Dr. Als for using NONB as a research instrument in
this study. After discussing in person and e-mail, the researcher received a letter of

permission to utilize NONB in dissertation on October16, 2008 (see Appendix G).

Preparation for data'collection

1. Researcher

In order to be gualified: for using thé Naturalistic Observation of Newborn
Behavior (NONB) as a research instrument for this study, the researcher had been trained
for Newborn Individualized Developmental Care and Assessment Program (NIDCAP)
which included the use of behavior ebservation sheet called Naturalistic Observation of
Newborn Behavior (NONB). NIDCAR provided education and training in developmental
observation and assessment of high-risk newborn, preterm infants, and families/relevant
staff involved in._care implementation. NIDCAP majorly foeused on individualized,
neurodevelopmentally. supportive, and family-centered framework, as well as better
understanding of infants’ competence and behavioral reactions t0'stress and caregiving or
environmentsThe researcher, was.engaged in training onsFebruary-15,.2007 at Colorado
NIDCAP Training  Center,“which ‘involved a“one-day~didactic sesston and clinical
demonstration of the observational tool, then, continded: the practicum session, 3 — 4
days/week at The Children’s Hospital Colorado, {USA. The NIDCAP  training
incorporated several levels of developmental training which required minimum of two
years training. The trainee needed to complete a specified number of observations on

infants of different gestational age, post-birth age, and health status. This observation
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period is followed by an assessment of reliability for certification by the trainer. The
researcher was in the level 1 of training which was able to use NONB tool for this study.
Instead of NIDCAP certification, the researcher received the letter of progression (see
Appendix G) as a qualified supported document from the trainer, Dr. Joy V. Browne, RN,
PCNS-BC, Associate Professor of Pediatrics and. Psychiatry, Director of Center for
Family and Infant Interaction, and Director of «Colerado NIDCAP Training Center. In
addition, the researcher attended the 24" Annual Conference of Developmental
Interventions in Neonatal.€are held.in Denver, Colorado, USA, on October 1 — 4, 2008 in

order to refresh and update the/practice of developmental care in infants.

2. Research assistant

The research assistance (RA) was a paysical therapist, who had been working for
The Children’s Hospital;” Colerado, USA. She was a NIDCAP qualified and obtained
NIDCAP certification from the' Colorado NIDCA’E’ Training Center. She had been
practicing NIDCAP in her work. Additionally, She,had been doing NIDCAP reliability
with her trainer every two years and had an active NIDCAP ceriification. In this study,
RA was hired for rating infants” behavior in order to prevent probably bias of the

researcher who conducted and scheduled all experiment throughott the study.

The verbal ‘contact and agreement between RA ‘and-researcher were made in RA’s
office at The Children Hospital, Colorado, USA on Octeber 28, 2008. The agreement was
set'as the'following:

1. RA was not allowed to make copy or replicate the VCD of infants’ behavior.
2. The VCDs were played in a private room which seriously concerned of exposure to

the public or other reviewers.
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3. The VCDs were kept in a locked cabinet which limited to RA accessed only.

4. The definition of infants’ behavior was base on NIDCAP manual and NONB tool was
used to rate the infants’ behaviors frequency.

5. RA was blinded to infants’ data, identities, and/or experimental schedules, only VCD
coded was used for communication between RA and researcher.

6. All materials including VCDs and NONB sheeisswere sent via FedEx services which
mostly be ensured the arrival-date.

7. RA and researcher were ageeed of being available on the date that the package was
arrived which requised recerver’s signature to ensure that nobody accessed or opened
the package before hands. |

8. RA needed to return all VEDs to research;!r immediately after finished rating infants’
behavior via FedEX service. V

9. Researcher was responsible for all cost of shipment. The payment of shipping and the
fee was paid in US Dollar by’ S Bank chequé 24

The infants” VCD were sent to RA’s address in USA Ly FedEx services. The

tracking number of the shipping and the estimated date of arrival were sent to RA via e-

mail to let RA knew the date of package delivery. The video recordings were played with

RA’s personal cemputer; in-the @fficesprivately.~Ihe, VCDs had.number-of infants’ coded

on which RA needed to copy that humber-on the NONB "sheets. The observation took 20

minutes which required two NONB sheets per one observation. RA needed to watch

video from both cameras to view_infant’s«face and entire hody. All NONB sheets and

VCDs were sent to researcher via FedEx service after RA had finished the rating. After

RA had sent the tracking number to researcher via e-mail, the package was tracked and



66

researcher was available for package picked up on the arrival date. The fee was paid after

RA had completed work.

3. Computer and video recording

Personal computer base was modified to serve as the Digital Video Recording
(DVR) System and increase memaory capacity. Fhere®was CPU Dual Core with RAM 1
GB and Hard Drive 350 GB,.menitor LCD 15" wire screen, case, keyboard, mouse,
camera CCD infrared 2 set, camera CCD chipset Sony 2 set, cable RG-6 with electric
wire, and power supplyt 12 wvolts D\V/R system was the software that created specific
operation used for this sitdy enly, thus, this soﬁware never release to the IT market. The
DVR system provided twe functions of recor(xiling'including 1) continuous recording, and
2) automatic recording when movement detected. DVR system had ability to record
several cameras by one elick which all cameras were started recording at the exact time.
The system could serve up to.82 tameras ati@rié;.-'recording. The video record was
automatically saved in hard drive ot compu‘ee’r;w_hich each camera had saved in a
separated file. The .System also provided back up data automatically in drive C and
allowed researcher ta-write video files on VVCD. The computer_had antivirus program to
protect the database and required username and password in order to log on the computer
for participant’s.confidentiality I n.this study, the.continueus recording.function was used

with two cameras ‘at 'one recording. ‘Therefore, ‘there were“two files'saved in hard drive

which could replay together, at the same time.

The neonatal unit had limited the visitor policy. Only parents were allowed to
enter the unit. In using two digital video cameras recording required at least two research

assistants (RA) which against the unit policy. The use of DVR system helped researcher
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to conduct video recording with two cameras without RA. Also, DVR system reduced the
possible error of time recording when using two digital video cameras which required
excellent cooperated and organized from two RA to begin recording at the same starting

point.

After getting IRB approval from Queen Sirikit"National Institute of Child Health,
researcher asked permission from the nursé manager to _bring computer set, equipment,
and engineering instructors to_neonatal unit in order to set up and trial the equipment.
Computer, all equipment and.D\/R system installation were set up under supervision of
engineer instructors from Faculty, of Engineeriﬁb, Kasetsart University. All of them were
placed on movable cart which was easier to rxqove around from one incubator to another
incubator. One infant needed two cameras of which the camera CCD infrared was used to
view the infant’s entire body while the camera’CCD chipset was used to view the infant’s
face. The camera CCD infrared ‘was placed at thi'girigjht corner by the infant’s leg-side in
the incubator which gave a diagonal-angle view: o‘f;infant’s entire body. The camera CCD
chipset was held-at the middle of incubator’s ceiling which gave front view of infant’s
face. Both cameras were set at the time of video record and-were removed from the

incubator after finished the recording. Therefore, camera holders were designed base on

convenient purpese;which easy to.setup and remaeve:

4. Institutional Review Broad approval

The research project was sulmitted to HumaniResearch_Ethics ‘Cammittee of
Queen Sirikit National Institute of Child Health on February 15, 2008. Researcher was
scheduled for oral presentation to the Human Research Ethics Committee on February 27,

2008. After making correction base on committee’s comment, the research project was
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approved on March 11, 2008 and valid till March 10, 2009 (see Appendix D). The
research project was again submitted to Institutional Review Broad (IRB) of
Chulalongkorn University on May 14, 2008. The research project was approved after
minor correction made according to committee’s comment on August 1, 2008 and valid
till July 31, 2009 (see Appendix D). The research.project was approved from Human
Research Ethics Committee of Queen Sirikit National Institute of Child Health earlier
than IRB from Chulalongkorn.University, because the researcher needed to enter the
Neonatal Unit for setting#up and irial the research instrument, as well as, identifying

possible obstacle.

Data collection

After research project was approved by Human Research Ethics Committee of
Queen Sirikit National Institute of Child Health,;thé]r'esearcher contacted nurse manager
and staff nurse at Neonatal Unit 4n order to explain ebjectives and program of the study,
as well as the relevance-oi-research-project-such-as-research-time frame, coordinated
activities, etc. VLBW- Infants were screened by researcher and-staff nurse for inclusion
criteria. When VLBW infant who meet inclusion criteria was found, researcher was
introduced 10, the parénts/of, eligible! infant: by staff hurse. Then; researcher explained
research details by using the participant information sheet. The parents were allowed to
test. all .experiment used-in the study such .as listening to.musie, .smelling .layvender
essential 0il, and seeing the incubator‘cover sheet. Researcher provided times for-parents
to discuss and ask questions before making decision. The parents were informed with

necessary information as following:
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Infant’s participation in this study was voluntary, and they might withdraw their infant
from the study at any time without affecting the treatment of their infant in any way.
There was no cost for parents to participate in this study.
Infant’s behaviour was recorded to VCD, three times throughout the study. There was
no personal identification information contained in the research records and VCD.
. VCD of infant’s behaviour was coded as*a.number before sending to research
assistance who was blinded teinfant’s déta and identity for rating purposed of infant’s
behaviour only. The researgh assistance was not allowed to copy VCD or exposed
VCD to the public.and must return V€D to researcher immediately after finished
rating infant’s behavieur. |
Infant’s data and VCD of infant’s behavioxyr were kept in a locked drawer which was
limited to researcher’s access only. All-infant’s data and VCD were reserved for five
years after completing this study in order to provide as a reference and answer for
further doubt and inquiry. Then, all infant’:i data and VCD were destroyed before
discarding into the public waste-hin. _
The data collected from infant’s participation were used for a dissertation and possibly
other published studies. The exposure of infant’s data was done in case of necessity
with academic reason.
. All participants,were observed.closely.by the.researcher,throughout.the study. In case
the researcher“found unexpected-findings “that develop during the course of the
research study which might affect the parents’ willingness to continue to participate in
the study, researcher wouldiinform parents as soon asipossible.

In case the parents had any concerns about the research, they were allowed to contact

the researcher at all time. Also, if they had any further concerned or complained
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regarding the way the research was, or had been conducted, they could contact the

Ethics Officer of the Human Research Ethics Committee at Chulalongkorn University.

When parents gave permission to have their infant participated in the study,
researcher would obtained a written informed consent from infant’s mother and had a
staff nurse signed on the consent form as a witness=Infants were assigned randomly to
procedures either start with contrel period or experimental period. The nursing activities
were provided according.to assignment that the infant belonged to. As the within subject

designed all infants underweniboth control period and experimental period.
Control period

There was 24 hours of contrel period. MLBW preterm infants were received
conventional nursing care including bathing in tﬁe, rﬁ'érning, provided nesting at all time,
feeding eight times around-the etock; administered medications as order, obtained vital
signs every four houts;-changed-diaper-turned-position-and-responded to infant’s cry as
occasion. When the mother visited, the VVLBW preterm infant was tried for breastfeeding

with his/her mother under supervision of staff nurse, mostly done at the feeding time.
Experimental period

There was 24 hours of experimental period, which VLBW preterm infants
engaged in this period received conventional nursing care as described previously in the

control period part. Moreover, VLBW preterm infants in this period received the IEM
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program adding in between the conventional nursing care scheduled. The IEM nursing

activities (details in Appendix A) were provided as following:

1. Day light was provided by uncovered the incubator for 12 hours started from 07:00
a.m. to 07:00 p.m. —

2. Music playing and Lavende ek ’l/ ng were provided for 30 minutes
started from 01:00 p. . 'I;\e i 7 essed for his/her needed and

T — e —
tolerated throughow R N

3. Night light was pr:

ours started from 07:00

p.m. to 07:00 a.m.
4. Music playing and rovided for 30 minutes
started from 07: m infant was assessed for

his/her needed an

AL

_.1*.:".-'5'_-::.;::-.

engaged to the stud (j e second were done at the end
I ’

of control period

ML) s 1
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st-control period) and the end of experimental period (post-
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Method of observation

In the incubator, the VLBW preterm infant was placed in nesting with supine
position and unwrapped to allow the infant moving freely. The pulse oximeter (Masimo
SET Rad-5v) was placed in incubator besice thesinfant. The censor was attached on
infant’s foot and wrapped-with adhesive tape. The pulse oximeter was turned on and
check for its function. Researeher placed ar camera CCD-infrared with the holder in the
incubator at the right cerner by the infant’s leg to provide a full view of entire infant’s
body movement and all episades of care givling. Then, researcher hanged a camera CCD
chipset with the holdegat ceiling of incubaig..r' to provide a full view of infant’s face
behaviors. The computerwas gurned-on, and réseéicher used personal password to log on,
then the DVR program wag automatically starte:.d_.,.The researcher connected the wire from
both cameras to the computer, then,.the pictures of infant that viewed from both cameras
were showed on the computer screen. Both came-'-rles- '\j;-()ere adjusted the focus which allow
the excellent view to identify behaviors, small 'r'r'id\')eimnt of face, body, and extremities
clearly of the positign.The-pulse-oximeter-was-adjusied-ii-order 1o be viewed clearly
through the camera.“When everything was set, the researcher-made one click on start
button by using the mouse. The video record started both cameras at the same time. After
10 minutes 0f recording; thewresearcher provided diaper changed #£on the infant while the
video still regarded the entire of infant’s movement and care giving. The diaper changing
took 5,minutes approximately;.the«video.continue .to record, till the, total recording time
reached 20 minutes. For example; the started recording time‘was 06:00“a.m.,;=and the

diaper changing time would be 06:10 a.m., then, the ended recording time was 06:20 a.m.
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The researcher stopped video recording after 20 minutes by one click mouse on
the stop button. Then, both cameras were disconnected from the computer and were
removed from the incubator. The pulse oximeter was turned off, detached from the infant,
and removed from the incubator. The computer was turned off and moved away from the

incubator site as ending of one observation and record.

There were three times. ofwvideo recording for observation purpose. The procedure
of video recording for observation purpose was the same forall three times. The first time
was recorded for the infant baseline ontheday that infant engaged to the study. The infant
was then provided to comventional nursing ca:ré'. and/or IEM pregram depending on what
period (control period orexperimental period) he/she was in. The second and the third
time were recorded at'the end of each period (post-control period and post-experimental
period). The infant was terminated from-the study after the third time of video record and

the parents were informed. 22244
Data analysis

In order to examine the effects of IEM program on neurobehavioral organizations
of VLBW infants, the'infant’s behaviors were ratedifor the frequency; of-exhibiting. These
frequency ceunted were taken for 20 minutes during diaper changing which observed
throughout the video recording-by.RA; The frequency was marked en.NONB tool,which
RA' completed "“and sent to ‘researcher:” Then," researcher” counted the “frequency of
behaviors that grouped in the same categories, then, calculated by using neurobehavioral

observation scoring sheet. The final scores were entered to computer using Statistical
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Package for Social Sciences (SPSS for Windows Release version 15.0) for data analysis.

The statistic used in this study was listed below:

1. Descriptive statistic was used to describe demographic characteristic of infant such as
gender, gestational age, postnatal age, birth weight, weight at study entry, weight at
study end, and apgar score at 1 and 5 minutes, medical condition, medication,
respiratory care, and type of feeding.

2. Pearson correlation coefficient wasi used to. examine associations between
demographic variables*and«to .describe relationships between the neurobehavioral
outcomes and infant.demaographic charaeteristics.

3. Kolmogorov-Smirngw used for itesting t.he';'.assumption of using repeated measures
ANOVA such as normal distribution of a|I‘,~‘Ioutcome data.

4. Repeated measures ANOVA was used to:'(_:(_)rr}pare mean different of outcomes of
infant between post control period and p(_)ét_ experimental period which included
autonomic system (e.g., negative autonorfi?t-EESponses and positive autonomic
responses), motoric system- (e.g:, negative-n;;oio;ric, behaviors and positive motoric
behaviors), state-system (e.g., sleep state, transitional state, .and arousal state), and

attention system (€.g., negative attention behaviors and positive attention behaviors).

Clinical interpretation

The neurobehavioral organizations‘of'very low birth'weight infants were clinically
interpreted base on four main systems as the following:

1. 'Organization of autonomicisystem indieated by infant in experimental period showed

higher scores in positive autonomic responses and showed lower scores in negative

autonomic responses comparing to in control period.
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2. Organization of motoric system indicated by infant in experimental period showed
higher scores in positive motoric behaviors and showed lower scores in negative
motoric behaviors comparing to in control period.

3. Organization of state system indicate

d by infant in experimental period spent longer

duration of sleep state and spe er /duration of transitional and arousal state

4. Organization of attention system indicate ant in experimental period showed

d by
™ . . .
VOIS ana showed lower scores In negative

NN
\

N\

higher scores in paosiii

attention behaviors
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CHAPTER IV

RESULTS

The Statistical Package for Social Sciences (SPSS for Windows Release version
15.0) was used for all data analysis. There werene'missing data. Descriptive statistic was
used to describe demographic characteristic of infant such as gender, gestational age,
postnatal age, birth weight; weightaistudy entry, weight at'study end, and apgar score at
1 and 5 minutes, medical hisiory, medicatior? before study time, respiratory care and type
of feeding. Pearson eorrelation cogfficient was used to examine the associations among
demographic variables and" to" describe rg]ationships between the neurobehavioral
outcomes and infant demographic characteristits.r

3

In consideration of infant unigueness dif'pasgline different of behavior in each
infant, neurobehavioral outcome dataof infants \;vsrgijone as a baseline before engaging
to the study. The mean of infant’s outcome data -é-trb_c;ét’cbntrol peried was subtracted with
the mean of infant’s*baseline data to give mean different of feurobehavioral outcomes in
control period. Also, the mean of infant’s outcome data at post experimental period was
subtracted with the mean of infant’s baseline data to give mean different of
neurobehavioral’| outcomes in" experimental period. Then, the mean different of

neurobehavioral outcome data in control period was compared with mean different of

neurobehavioral'Clitcome data‘ifi experimentaliperiod.

Kolmogorov-Smirnov was used for testing the assumption in term of normal
distribution of all neurobehavioral outcomes data. The initial analysis on the mean

different data revealed that several of the variables violated appropriate expectations of
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skewness and kurtosis. Thus reflect and square root transformation was performed on the

data to correct for a normal distribution (Pusee-on, 2008). Then, repeated measures

analysis of variance (ANOVA) was used to test directional hypotheses and sub-

"!@re mean different of infant’s

hypotheses.

Repeated measures

neurobehavioral outco - control p perlmental period which
included autonomic syste uto! es and negative autonomic

Twenty-five preterm infants ,-'?-* irth weight (VLBW) who meet the
inclusion criteria,were enrolled and no drop-o udy. A within-subjects
design in which sub o underwent a control

period with conventienal nursing care, and experimental period-with IEM program. The

R ﬁﬁﬁ‘“ﬁﬂﬁ%‘%ﬁﬁ%‘”
AN TUANINGAE
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Table 4.1 Demographic characteristics of sample in frequency and

percentage (n = 25)

Characteristics Frequency  Percent (%)

Gender
Male
Female
Gestational age *

40

W,

60

16
84

84
16

88
12

12
20
16
cted NEC - — 12
_. L o 36

*As dﬂned py Al

Thﬁwﬁ ﬁnﬁ:ﬁgﬁ i tgﬂ ET ’jblff eported infants
demograp c‘]at ue i]e e infants 25, which included
10 (40%) of male infants and 15 (600/0' of female infants.. Gestational age of infants was

> 30 weeks). There were 10 (40%) very premature infants and 25 (60%) premature
infants. Eighty-four percents of VLBW infants were classified as AGA. Thirty-six

percents of infants presented no severe medical history while 20% were diagnosed
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respiratory distress syndrome (RDS) as main concern immediately after birth. Medication

before study time, Fifty-six percents of infants were prescribed multivitamin and/or Fer-
in-sol and 20% of infants were prescribed Aminophylline. There were two types of
respiratory care classified in this study including room air and oxygen therapy (O, flow in
incubator). Eighty-four percents of infants were ,on _room air. There were two type of
feeding including oral gavage and breastfeeding, in.which 88% of infants were fed by oral

gavage.

Table 4.2 Descriptive statistic of demographic characteristics of sample

(n=25)

Charactepistics Mean SD Range
Gestational age at birth (week) 31.12 2R 25-35
Postnatal age (day) 28,92 19.07 10 - 96
Apgar score at 1 minute 6.84 251 1-9
Apgar score at 5 minute 8.36 - /. 2.41 1-10
Birth weight (gram) 126696 204.73 610 — 1500
Weight at study entry (gram) 1689.84 = 256.17 1322 - 2208
Weight at'study end (gram) 1742.12 254.20 1390 - 2284

Infants’ gestational age at birth in this study was ranging between 25 to 35 weeks
which had the mean of 312 .weeks. The mean“of infants’ postnatal age was 28.92 days
which minimum of infant pestnatal age was as young as 10 days and the’maximum infant
age was 96 days. Three infants were assigned in 1 — 3 seores of apgar scoresranging at 1
minute Whereas 22 infants were assigned.in 4 — 9 scores of apgar score ranging. There
was an infant assigned in 1 — 3 scores and 24 infants were assigned in 4 — 10 scores of
apgar score ranging at 5 minutes. Mean of infants’ birth weight was 1266.96 grams which

had birth weight ranging from 610 to 1500 grams. Infants’ body weights at study entry
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were ranging between 1322 to 2208 grams which had mean of 1689.84 grams whereas

mean of infants” body weights at study end was 1742.12 grams and ranging between 1390

to 2284 grams.

Pearson correlation coefficient was used to examine associations between
demographic variables and describe relationships between the neurobehavioral outcomes

and infant demographic characteristics (Appendix H):

Research HypothesesTesting

Neurobehavioral organizations responses.of VLBW infants when received IEM
program (experimental period) are better than when received conventional nursing care

(control period).

Sub-hypothesis 1: VLBYV infants will present more positive autonomic responses
and present less negative autonomic responses during experimental’ period than during

control period.

Table 4.3 Repeated measures ANOVA resultsiofrmean different for autonomic

responses in control and experimental (IEM) period (n = 25)

Autonomic Control period® Experimental period
Responses (Mean.different (Mean.different df F p-value
+ SD) + SD)
Negative autonomic 1.233'+ 0.09 1.169 + 0.08 1,24 ~7.601 011
responses
Positive autonomic 1.261+0.18 1.463 +0.16 1,24 27.150 .000

responses
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Table 4.3 showed the repeated measures ANOVA results of mean different for

autonomic response. The negative autonomic responses (e.g., tremor, startle, and
twitching of face, body and extremities, spit up, gag, burp, hiccough, bowel movement
grunt, sounds, sigh and gasp) findings were significantly different (p = .011). The result
showed that VLBW infants who received IEM program during experimental period were
exhibited less frequent in negative autonomic respenses.eomparing to the control period.
In addition, the positive autonomic responses findings included regular heart rate, normal
oxygen saturation and pink_skin celor were significantly different (p = .000). The result
showed that VLBW infanis whe received IEM program during experimental period were
exhibited more frequent in regular heart rate, normal oxygen saturation and presented
pink skin color comparing &0 the control perioa:. yr

According to Als’s study (1999), ngu_;robehavioral organization in term of
autonomic responses can be ©bserved by infant ;_;J\i{;i__ted more frequency in regular heart
rate, normal oxygen saturation and presented }gioiqd '_a_lnd stabilized skin perfusion. The
infants also exhibited less frequency in negativé autonomic responses. Therefore, the
results of this study confirmed that IEM program can improve neurobehavioral

organizations of VLBW infants in term of autonomic responses.

Sub-hypothesis 2: VLBW. infants will present more positive motoric behaviors
and present less negative motoric behaviors during experimental periodsthan during

control period.
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Table 4.4 Repeated measures ANOVA results of mean different for motoric

behaviors in control and experimental (IEM) period (n = 25)

Motoric Control period  Experimental period
behaviors (Mean different (Mean different df F p-value
+ SD) + SD)
Negative motoric 2.942 +0.21 2/738 40.28 1,24 8.047 .009
behaviors
Positive motoric 1.133.£0.08 +1.159 £ 0.08 1,24 4.654 041
behaviors

Table 4.4 showed thesrepeated meaéures ANOVA results of mean different for
motoric behaviors. The findings of negative.’[;i.otoric behaviors (e.g., tongue extension,
grimace, and gape face, flaccid of arms and‘;leg’sj, extend arms and legs, stretch/drown,
diffuse squirm, arch, finger splay, airplane, séﬂ_qte{_ sitting on air, and fisting) revealed
significant difference (p = .009). The result shovylé_d_that VLBW infants who received IEM
program during experimental ‘period exhibitei fe’s-"s frequency in negative motoric
behaviors comparing to the centrel period. In'dddrit’ien, the positive motoric behaviors
(i.e., hand on face; smile, mouthing, suck search, sucking, tuck«trunk, flexed arms and
legs, smooth movement of arms, trunk and legs, leg brace, hand and foot clasp, hand to
mouth, grasping, and holding on) findings revealed significant different (p = .041). The
result showed that YLBW jinfantsrwho received-tEM program-during experimental period

exhibited more frequent in positive motoric behaviors comparing to the control period.
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According to Als’s study (1999), neurobehavioral organization in term of motoric

behaviors can be observed by infant exhibited more frequency in positive motoric
behaviors. The infants also exhibited less frequency in negative motoric behaviors.
Therefore, the results of this study confirmed that IEM program can improve

neurobehavioral organizations of VVLBW infants initerm of motoric behaviors.

Sub-hypothesis 3= WVLBW: infants will spend more time in sleep states and spend
less time in transitional statesand.arousal states during experimental period than during

control period.

Table 4.5 Repeated:measures ANOVA results of mean different for duration of state

in control and experimental (IEM)-period (n = 25)

Duration of Control period Experimeﬁt period
State (Mean different (Meéh’ different df F p-value
+ SD) £5D)
Sleep state 3.748 £.1.19 4.41 8% 112 1,24 9.371 .005
Transitional state 4.326 £ 0.84 2.628 + 0.88 1,24  63.557 .000
Arousal state 4.196 £ 0.95 1.169 £ 0.35 1,24 257.197 .000

Table 4.5 showed the repeated measures ANOVA results of mean different for
duration of state. The' findings-of sleep ‘state“included deep’sleep and=light sleep were
significantly“different (p = .005). The result showed that VLBW infants who received
IEM pragram,during experimental-periodispent ymore time in sleep state than the control
period. The findings of transitional state (i.e., drowsy) and arousal State (i.€., alert, active
and crying) were significantly different (p = .000). The result showed that VLBW infants
who received IEM program during experimental period spent less time in transitional state

and arousal state comparing to the control period.
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According to Als’s study (1999), neurobehavioral organization in term of duration

of state system can be observed by infants spent more time in sleep state. The infants also
spent less time in transitional and arousal states. Therefore, the results of this study
confirmed that IEM program can improve neurobehavioral organizations of VLBW

infants in term of duration of state system.

Sub-hypothesis 4:VLEBW infants will present more positive attention behaviors
and present less negative attention behaviors during experimental period than during

control period.

Table 4.6 Repeated:measures ANOVA results of mean different for attention

behaviors ipcontrol and experimental (IEM) period (n = 25)

Attention Control period Experimeﬁtal period
behaviors (Mean different (Méé'n'“d’ifferent df F p-value
+ SD) 1 SD)
Negative attention 1.042 +0.02 1.028+0.02 1,24 17.294 .000
behaviors
Positive attention 1.041 £ 0.02 1.072 £ 0.03 124 22721 .000
behaviors

Tablev4.6, showed the repeated imeasures- ANQVA rresults-of mean different for
attention behaviors. The findings of negative attention behaviors (i.e., fuss, yawn, sneeze,
eye floating, avert and locking) revealed significant’different (p.=..000).“The, result
showed that VLBW ‘infants who 'received IEM program ‘during.'experimental-‘period
exhibited less frequent in negative attention behaviors comparing to the control period. In
addition, the finding of positive attention behaviors (i.e., frown, ooh face, face open,

cooing and speech movement) revealed significant different (p = .000). The result showed
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that VLBW infants who received IEM program during experimental period exhibited

more frequency in positive attention behaviors comparing to the control period.

According to Als’s study (1999), neurobehavioral organization in term of attention

behaviors can be observed by infa its exhi ore frequency in positive attention
behaviors. The infants o frequency..in negative attention behaviors.
Therefore, the results program can improve

neurobehavioral organizati ' ar erm tion behaviors.

_ 4
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CHAPTER YV

DISCUSSION

Summary of the Study

An experimental reseakeh with a re;eated measure (a within-subject) design was
used to determine theseffects” oi individualized environmental modification (IEM)
program on neurobehawioral orgamizations of VLBW infants. The subjects were 25 infants
who had birth weight lgss than 1500 grams and had gestational age less than 37 weeks,
admitted to Neonatal Unit at Queen.Sirikit Ngtiohal Institute of Child Health, Thailand.
All infants had postnatal age of 5 days old o?-_mqr_e with metabolic and hemodynamic
stable condition. Infants who presented major ge_[-‘l_e_tirc anomalies, sepsis, NEC, RDS, PDA
that was waiting for surgery, IVH grade 11 or-;h{dz-’é, Hyperbilirubinemia that needed
phototherapy were excluded from-iie study. The -inféﬁts were served as their own control.
All 25 infants were-randomly order assigned. Twelve infants were/started with control
period which received conventional nursing care, and then fellowed by experimental
period which received conventional nursing care plus IEM program. Another 13 infants

were beganwith-experimental periodyand-then followed by control-period:

IEM__ program aimed at maintaining _and “promoting _VLBW _ infants’
neurobehavioral'organization by .- meantof environment modification. TEM program
consisted of two main groups of nursing activities including 1) basic environmental
modifications which were provided to enhance comfort and reduce stress for infants, and

2) individualized modification which was adjusted to an appropriate level of intensity and
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duration based on each infant’s responses. Basic environmental modifications included
day-night lighting, classical music playing and lavender smelling. The infant’s incubator
was uncovered from 07.00 a.m. to 07.00 p.m., and then was covered from 07.00 p.m. to
07.00 a.m. Lavender essential oil and classieal. music were induced to infant for a 30
minutes period at 01:00 p.m., and 07:00 p.m.,.which.was one hour after feeding. The
individualized modifications-included assessment-section-and adjustment section. Pulse
oximeter was used to assess'the infants far signs of physiological distress, while basic
environmental modifications (music playing and lavender smelling) were provided at
01:00 p.m. and 07:00:m. !fsinfant/'showed signs of stress, the adjustment section would
be applied. The intensity and.duration of stimtjlétion were reduced. The infants’ behaviors
were observed and recorded t0 video for 20 minutes during diaper changed. Frequencies
of infants’ behaviors werg mark-on NONB tool by RA who was blinded to infant’s
identity and experiment. Infant’s neurobehavioral erganizations were scored each time as
baseline, post-control period and post-experimenfél E)é‘iiod.

The result; of -siudy-revealed-ihai-infanis-in-experimental period exhibit more
positive autonomic responses, positive motoric behaviors and positive attention behaviors
statistical significant than in the control period. Additionally, experimented infants sleep
longer and/Spent fewer timesiin.transitional and-arousal state than‘he eentrol. The results
of this studyzconfirmed that IEM program can improve neurobehavioral organizations of
VIEBW dnfants .in, term ,of autonemie, ;/motorig; state~andy attention~respoanses. s These
findings also"suggested "that implementation” of IEM program for VLBW infants in
clinical practice can promote neurobehavioral organization in hospitalized preterm infants

and can be more successful in contributing to nursing knowledge.
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Discussion of the Findings

Samples

Twenty-five VLBW infants were studied which 40% were classified as very
premature infants and 60% were premature infants.w/At the time of study, they were
admitted for receiving special medical attention ana-promoting growth and development.
The VLBW infants’ samples weressurrounded with typical neenatal unit environment that
considered as negative stimuli _for the inflants, such as bright light, loud noise and
unpleasant odor (Holditch-Davis, Blackburn _&_E_Vandenberg, 20083). At the time of study,
the level of day light and night light in neonqiall unit were exceeded the recommendation
of light level. Day lightdevel'in neonatal unit;'w;s ranged from 220 — 712 lux and night
light level was ranged from 100 — 274 fux. Addition‘ally, the sound level in neonatal unit
was recorded ranged from 50 - 69 dBas a backg':riqunc_i noise. The sound level was peaked
from 70 — 82 dB during ward round, routine;ﬂﬂtj:ging care and/or monitor alarming
whereas the sound-level was recommended to rﬁz-a:irﬁ_té’lirxl at 45— 58 dB. The sound level in

neonatal unit that|the samples were exposed also exceeded the récommendation. These

negative environment stimuli can cause negative effect in VVLBW infant in this study.

The studies of Als (1986; 1999) and Holditch-Dvis, Blackburn, & Vandenberg
(2003) explained that premature infant’s brain was excessively sensitive and lack of
control whichicaused inabilityto buffer input of stimuli'when the infant'was force to deal
with the mismatched environments. The preterm infant had difficulty to achieve and
maintain organization of autonomic, motoric, state and attention. Therefore, the bright
light, loud noise and unpleasant odor associate with neurobehavioral disorganization of

the samples which included an irregular heart rate, decrease in oxygen saturation and



89

disturb sleep pattern, motoric and attention disorganization (Als, 1986; Taquino &

Lockridge, 2004; Perlman, 2001).

The IEM program were designed to buffer noxious environment with positive or
pleasant environmental stimuli such as day-night dighting, music playing and lavender
smelling which was provided. for the VLBW preterm-infants throughout their sensory
functions base on the pre-determining gestational age appropriate activities and individual
differences in neurobehavioral responses. Thus, the IEM program is suitable for these
sample infants whose gestational age ranged from 25 — 35 weeks which had visual evoked
potentials, ability to reSponse 0 odors, orixe.r;t to sound evidently with arousal and
attention (Blackburn, 2007). /Exposing the imfaﬁts to positive environment with 1IEM
program then suit the infants’ needs and contribﬂte to positive neurobehavioral outcomes.

The study of Allen (2005) and Als (1@21)'1;'éxplained that neuromaturation of
preterm infants is a dynamic proeess. Probably, ’tﬁé’déVeIopment of neuromaturation such
as movement, visual,-etiaciory-and-audiiory-responses-of-ihe-samples in this study have
been influenced by netromaturation and contributed to positive neurobehavioral outcome.
However, the studies of Allen (2005) and Als (1982) recommended that the
neuromaturation. of preterm infants can be captured and determined every 1 — 2 weeks
interval. In gansideration of neuromaturation effect, the appropriate time to determine
neurobehavioral ,outcomes-at.post=contrel period and .post-experimental period against
baseline data"wereé measured "at 24 hours”interval.” Therefore, ‘the change" inpositive
autonomic responses, positive motoric behaviors, state organization and positive attention

behaviors of VLBW infants found in this study were not associated with neurological
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maturation effect of the samples. Moreover, the combination of visual, olfactory and

auditory stimulation in this study had produced no adverse effects in samples.

Hypothesis and sub-hypotheses

Hypothesis: Neurobehavioral organizations' responses of VLBW infants when
received IEM program (experimental period) are petieithan when received conventional

nursing care (control period):

Sub-hypotheses: Thet VEBW infants will present more positive autonomic
responses, positive motoric behaviars, positivie.rattention behaviers, and spent more time
in sleep states during experimental period than during control period. Also, VLBW
infants will present less negative autonomic responses, negative motoric behaviors,
negative attention behaviors @and spent less time in transitional and arousal state during

experimental period than during centrol period.

Results froni repeated-measures-ANOVA-suppoiied-the hypothesis that VLBW
infants in the experimental period presented neurobehavioral organizations better than in
control period. In the experimental period, the VLBW infants presented more positive
autonomic (responses; ‘positive tmatoric behaviers ‘and positive attention behaviors and
spend longeritime in sleep states than in the control period. In contrast, they presented less
negatives.autonomic respoensesy negative maetoericbehaviors; and .negative attention
behaviors and spend shorter time ‘in“transitional ‘'state and arousal states in”experimental
period than in the control period. The outcomes of these infants’ neurobehavioral
organization are supported by the synactive theory of development (Als, 1982). There are

four neurobehavioral systems which are autonomic, motoric, state and attention systems.
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Autonomic, motoric, state and attention systems which are dynamic interplay and have
interdependent pattern. Thus, the infants receiving IEM program which was set improved
positive environment and minimized negative environment presented better

neurobehavioral organization outcomes.

The sub-hypotheseswere supported and can=be empirically explained in

considering to each IEM pregram components as follows:.

Day-night lighting was a ecomponent of basic environmental modifications in IEM
program which included 12 hours of day Iightﬁ \;\)ith 200 - 400 lux of light level providing
to infant from 7 am to 7 pm and another. 12 hours of night light with 10 — 90 lux of light
level providing to infant fram 7 pm.to 7.am.

A meta-analysis study of cycled light inri-th;:"’i'ntensive care unit for preterm/low
birth weight infants (protocol) conduected by I\/'Idragrand Ohlsson (2009) suggested that
cycled light could premeie-circadian—rhyiims—tn-preierm-iniants which effected the
production of hormones such as melatonin, cortisol and growth hormone. Circadian
rhythms also influenced respiratory and cardiac function, sleep-wake state, level of
alertness and body temperature. The circadian‘elock in preterm infantwas located in the
suprachiasmatic nuclel (SCN) in the anterior hypothalamus and could response to light at
25+weeks: of gestation. Fherefores~day-nightslighting .that simplemented te, the, YLBW
infants'by IEM program can contribute to-autonomic and state organization of ‘the'samples

which involved with circadian rhythms.
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This study finding showed that VLBW infants exhibited more regular heart rate,
normal oxygen saturation and spent longer time in sleep state, spent shorter time in
transitional state and arousal state. This result was similar to the study of Chawaphanth
(2004) which determined effects of cycled light in preterm infants. The study showed that
cycled light had improved preterm infants’ heart rate and oxygen saturation. Therefore,
the appropriated visual or hight stimulation such as-day-night lighting in IEM program can
promote better autonomic.and state.erganization in VVLBW infant samples in experimental

period than in the contiel period:

Music playing was the second component of basic environmental modifications in
IEM program which was#ntroducedto \/LBW infant for 80 minutes at the sound level of

40 — 50 decibels (dB) twice a day.

Music was perceived as“intentional auditory]"stimulus because it had organized
elements such as_melody, rhythm, ‘harmeny, ‘timbre, form and_style. The study of
Phuekvilai (1987) eXplained-thai-ihe-iempo-of-musiec-was-generally ranging between 50
and 120 metronom (mm). The optimum level was ranging between 60 and 80 mm. which
can be equivalent to human heart rate. The music that has tempo faster than heart rates are
considered/as fast rhythm whereasiteimpo.of music'slower than heart rates are considered
as slow rhythm. The music playing that has fast rhythm can cause alertness and nervous
while slow rhythm can make.calm-and relax~Additionally repetitiveistening of,music
allows 'the VLLBW ‘infants to identify and predict sounds. The repeated exposure to music
can enhance positive clinical effects to VLBW infants (Kemper & Danhauer, 2005).

Therefore, IEM program provided slow rhythm of music playing twice a day to the
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VLBW infant samples in order to promote calm, relax, regular heart rate, normal oxygen

saturation and increase duration of sleep state.

This study finding was supported by: the study of music therapy (Chou, et al.,
2003; Standley & Moore, 1995; Lubetzky, et al.; 2010).that confirmed significant benefit
of music on heart rate and- oxygen satura_tion of preterm infants, improving positive
attention behavior, and lowerresting energy expenditure inpreterm infants. According to
direct physiologic effeets, music ehanged neuronal activity with entrainment to musical
rhythms in the lateral gempasal lebe and in ;;ortical areas which dedicated to movement.
Listening to classical music with steady or s[q.vlv rhythms increased heart rate variability
which reflected less siress: and Qreater fesifi-ence (Kemper & Danhauer, 2005).
Additionally, soothing music without lyric coﬁl_,d buffer the noxious sound and release
infant’s stress. This effect can leadstorregular 'héart rate, normal oxygen saturation, and
facilitate deep sleep. From observation notes, wI;gn-fJ-'?ovided music playing at 7 pm, the
VLBW infants’ samples enteréd the state of cal'rﬁ.,'-'r'érék ‘and.deep sleep earlier than when
provided music playing-ai-t-pm-This-efieci-is-associated-with-reptated exposure to music
which enhancing positive clinical effects stated previously. Thus, music playing helps
improve autonomic, motoric, state and attention organization in VLBW infant samples in

experimental period than in control period.

L.avender-smelling-was-the third compenent-of basic-enviranmental.modifigations
in IEM program*which introduced to “infant for 30 minutes together with ‘music-playing

twice a day.
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Lavender essential oil was reported to involve with physical, mental and
emotional levels of health such as decrease stress, regulate moods, aid restful sleep,
minimize discomfort of illness and refresh room environment (Fontaine, 2005). Lavender
essential oil was inhaled, then scents detected by cilia, the olfactory receptors in infant’s
nose which opened directly to the brain. The nerveseells transmitted scent information to
amygdala of the limbic system which t_riggered memory and influenced behavior
(Fontaine, 2005). Lavender-scent.also changed brain wave activity which indicated
positive direction of EEG bysincieasing brain alpha wave aetivity. Lavender increased
brain alpha wave activity leadingto relaxatic;_n in VLBW infants (Fernandez, et al. 2004).
It is important to note that lavender smelling: JIClan alter the unpleasant odor in incubator

and make VLBW infants feel of relax whichj-leéd to regular heart rate, normal oxygen

saturation, accelerate deep sleep, calm and reducestress and agitation.

s IF

This study finding was supporied by Fer-trlg,n-djt-é'z, et al. (2004) that newborns who
exposed to lavender scents exhibited calm and re'l'é)'(.;rh’this study, the results revealed that
VLBW infant samples-in-experimenial-period-presenied-more-positive motoric behaviors
and positive attentionbehaviors than in the control period whereas VLBW infant samples
in experimental period exhibited less negative motoric behaviors and negative attention
behaviors than the control” period.| Additionally, VVLBW infant:samplés;in experimental
period spentgonger time in sleep state and spent shorter time in transitional and arousal
state comparing.te. theycontrol-period. ;Thusy lavender essential, oil. used,in dEM-program

can_promote better'motoric, state and attention organizations in VLBW infant samples.
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In conclusion, infant’s neurobehavioral organization was an internal function

which work congruently with an appropriated environmental modification. Therefore,
positive or pleasant environmental stimuli such as soothing music, cycled light and
aromatic smelling can buffer the noxious environmental stimuli and also contribute the

positive neurobehavioral developmental outcomes to\/ LBW infant samples in this study.
Strengths and Limitations oi-the Study

Strength of the'studyis LEM program, It was designed to serve infants’ individual
needs. Premature infant’s responses in uniqué and Individual ways to their environment,
individual behavioral styles of premature infants -;/-vere predictors of their responses to the
environment (Als, 1982; Blackburi, 2007). Thefefore, the adjustment section was tailored
for the samples individually. The compohéhts of IEM program were positive
environmental stimuli that modified-the noxious.- en\}i-ronment. The combination of day-
night lighting, music playing and lavender sm'erlﬁ-nﬁ are contribute to positive clinical
effects with simple=implementation and low cost. In additiony the duration of IEM
program is 24 hours of implementation. The effectiveness of IEM program is supported

by the results of the study that it can promote positive neurobehavioral outcomes in

VLBW infant within ashorten period of time.

Limitation related to samples: theimajor limitationiwas the small samples that lead
to limit the statistical power of the analysis. Therefore, the subjects of this study prohibit
generalization of the findings. Limitation related to instruments: the NONB required the
user to be trained in order to have good sensitivity to observe and interpret the infants’

behaviors. Limitation related to setting: the most difficult obstacle to overcome was to
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control extraneous variables that had possible affect on outcome variables, and influenced
neurobehavioral organizations of infants. Environmental variables such as noise, light,
and caregiver activities can not always be specifically controlled. For example, the
researcher can not control the noise from menitor alarming, speaking, hands washing,

phone ringing, cribs rolling and radio, etc.

Research Implications

Implications_for praciice

The IEM program offer an gvidences based a nursing method that have proven to
impact on the VLBW inafants® neurobehavioral d-evelopment individually and present a
safe nursing practice. As premature infant’s reép‘onSes in unigue and individual ways to
their environment, adjustment activities desigh in the IEM program provide a way to
tailor nursing practice that suit the iafant’s individlji;all behavioral styles. The IEM 24
hour’s activity program includes the combination of day-night lighting, music playing and
lavender smelling ‘and method to assess and determine nursing care plan in responding to

individual need of the preterm neuromaturation dynamic process.

The aifindings - reveal “effectiveness of 1EM "program ™ on “neurobehavioral
organization®of VLBW infants since the samples in the experimental period have
presented statistiC ‘'significantly-mare positivelautonomic responses such as regular heart
rate,; normal oxygen saturation, and good tissue perfusion. All samples also exhibited
more positive motoric behaviors and attention behaviors as well as presented less negative
autonomic responses, negative motoric behaviors and negative attention behaviors than in

the control. Experimented infants showed better state organization than in control period



97
by spent more time in sleep state and spent less time in transition and arousal state.
Therefore, the use of IEM program in neonatal unit has been considered to be a precious

nursing implementation because of its cost-effective and attractive interventions.

Specific considerations for providing IEM program to VLBW infants included a)
IEM program should be prewvided to infant who is‘medieally stable, b) being sensitive to
infants’ behavior, cues and-needs, ¢) monitor infant responses and tolerance closely while
providing basic envirenmental modifications (day-night lighting, music playing and
lavender smelling) and‘individualized modifications (assessment and adjustment section)

to infant.

Implications for research

The findings in this study support the effects of IEM program on neurobehavioral
organizations of VLBW infants. tt will certainly Be a;(:'i{/antage to extend the sample size to
find out whether the change in"VEBW infants’ neurobehavioral organizations observed in
this study will remain-significani—tn-this-study;-a-within-subject design was used. This
methodology is not ‘definitively an experimental design because of the absence of a
comparable control group. Further research should operate a two group randomized

controlled trial design to/determine the effects of IEIM program.
Suggestiomforfuture study

This is the first implementation of the IEM program for the VLBW preterm
infants in Thailand. Although the research findings showed better neurobehavioral

organization of the VLBW preterm infants, the future study is needed to determine the
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proper intensity and duration of music and lavender stimulation to meet the individual
preterm infants’ capacity, needs and tolerance. Regarding this study, adjustment of music
and lavender were focused on the prevention of over stimulation by using decremented
pattern such as reduction of intensity and duration, in case of preterm infants were
stressed. The Committee on Environmental Health. of the American Academy of
Pediatrics (2005) reported that.sound level o_f 55 @B Could-arouse the preterm infant from
light sleep (Harrison, Lotas«& Jorgensen, 2004). The sound. level of 60 — 80 dB caused
preterm infant startle, #USsy, erying, changes in heart rate and oxygen saturation, color
changes, sleep disturbance. Fhe Sound Ievel! higher than 80 dB caused hearing loss in
preterm infant (Commiitee on environmental hgalth, 2005; Harrison, et al, 2004; Graven,
2000; Kertrit, 2002; Sehgal & Stack, 2006; Sléviﬁ; etal, 2000; Zahr & Balian, 1995). The
recommendation of sound/level in neonatal unlt should be maintained at 45 — 58 dB
(Johnson, 2001). According t0 individual differef:ltof preterm infant, future study should
be examine the proper level of music and Iaven-i-jgr-ljJ-i/ using the incremented pattern by
starting music and lavender with-the minimum Ié-iiéféf intensity and gradually increasing
the intensity to reach ihe-ViBW-preierm-infanis~neurosensory-capability to increase the
benefits of VLBW Tpreterm infant’s needed. However, the 'music sound should be
maintained within the level of recommendation (45 — 58 dB) to prevent detrimental

effects to the VILBW preterm infants!
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Individualized Envirenmental Modification (IEM) Program

Duration: 24 hours

Participant: 25 neonates who admitted to Neonata! Unit at Queen Sirikit National Institute of Child Health, Thailand and have:

1.

2.

Gestational age less than 37 weeks at birthawhichrwas assessed With Ballard Maturational Score by pediatrician

Birth weight less than 1,500 grams and posthatal'age was 5 dayé‘q-i]d or more

Growing preemies with stable condition whieh includes: !

3.1. received full feeding between 120 —150 Kcal/kg/day

3.2. had metabolic and hemodynamic stable suchas blood sugar between 40 = 97 mg/dl, Calcium serum between 7 — 10 mg/dl, heart
rate between 120 — 160 beats/min, and respiratory rate betweeni{ofi."-'BO breaths/min

Receive approval from the attending pediatrician - _ ,

Not receive any medications that effeci-neurobehavioral responses

VLBW infants who present this criterion-before or during the study were excluded 6r terminated from the study.

6.1. has major genetic anomalies and/or Severe complication such as Sepsis, Necrotizing Enterocolitis (NEC), Patent Ductus

Arteriosus (PDA) that is waiting forsurgery, Intraventrieular.Hemeorrhage (1\H).grade-l1 or more, Hyperbilirubinemia that

needs phototherapy, and severe Respiratory Distress'Syndrome (RDS)

AN
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Researcher: as an experimenter

IEM Program description: There are two phases-ef nursing activities as‘envirenmental modification for the VLBW infants in
experimental group in NICU includihg 1) preparation phase and 2) environmental modification phase.
Phase 1: Preparation phase consists of two steps including a) collect VLBW infants’ demographic
datagianddb)sestablish rapport relationship'with parents
Phase 2¢'Modification phase cpnsists of two groups of activities including: 2.1) basic environmental
modification, ang-2.2) individualized modification.

Phase 1: Preparation phase

Steps Objectives ‘Equipment Activities
e Collectthe VLBW | e To collect the VLBW o Infant’s e The demographic data such as gender, date of
infants’ infants’ baseline data 'démographic birth, apgar score (at 1 and 5 min), gestational
demographic data e To promote good shéei-‘:-" age, postnatal age, birth weight, medical
e Establish rapport relationship with parents ) ir}fa’nt‘_’g profile history, type of feeding, medication, and etc.
relationship with e To redige parent’s anxiety e All of information is obtained from infant’s
parents from unfamitiar-program and profile and recorded on infant’s demographic
environment sheet (see Appendix B).
o Orient parents to the unit and introduce
Individualized Environmental Modification
(TEM) Program to parents.

4%



Phase 2: Modification phase

2.1) Basic environmental modification

115

Steps

Objeetives

Equipment

Activities

e Provide day-night
lighting

(Brandon, 2000; 2002;

Chawaphanth, 2004)

To promotesphysielogical

and behavieral organization

Minimize vistal andauditory § &

sensory @verload

Covered-incubator

Sheet

Uncover the incubator in the day time (from
07.00 a.m. to 07.00 p.m.)

Cover the incubator with a covered-
incubator sheet during night time (from
07.00 p.m. to 07.00 a.m.)

e Play soothing music
(Standley, 2002; Chou, et al.,
2003)

To buffer the negative sotnd
level in incubator
To promote infant’s deep

sleep

. Classical music for
-re;s-t (Mead

- ‘?Johnson)
"MP3 player (iPod

- hano Model

A1236)

Play soothing music for a 30 minute period
at 1 p.m., and 7 p.m., one hour after a
feeding. The earphones were placed
approximately 10 centimeters from both
sides of infants’ ears. The level of sound
was maintained at 40 — 50 decibels (dB).

e Induce lavender essential
oil

(Cavanagh & Wilkinson,

2002; Sanders, et al., 2002;

Fernandez, et al., 2004;

McNeilly, 2004)

To mogify unpleasant smell
Promote infant’s calmness

and deep sleep

Lavender essential
oil (donated by
Miami
Aromatherapy,
Inc.)

2 cotton swabs

Place two cotton swabs with two drops of
lavender essential oil from the top of the
infant’s head, which approximately 15
centimeters away from the infants’ nose for
a 30 minute period at 1 p.m. and 7 p.m., one

hour after a feeding.

GTT




2.2) Individualized modification

Steps

116

Obje

A. Assessment section

Activities

e To modify e

on individua

needs and tolera

B. Adjustment section

e Assess the infants for signs of physiologic
distress, during the induction of basic
environmental modification (at 1 p.m. and
7 p.m.) such as music playing, and
lavender odor.

VLBW i |n

and behavioral st

int physiol

To facilitate physiolog
ot _

and-behavio

e If the infant show signs of physiologic
distress as follows:
1. Heart rate is <100 beats/min or >200
beats/min for 12 seconds or longer
2. Oxygen saturation level drops below
90 % for longer than 30 seconds
e Adjust the basic environmental
modification activities as follows:
1. Reduce intensity

e Remove one cotton swab with

lavender essential oil away from

J the infant, once at a time, but not

more than two times

91T



Steps

117

Activities

e Decrease volume of music playing
5 dB, once at a time, but not more
than two times

2. Reduce duration

e reduce duration of lavender
essential oil, 5 minutes per one
adjustment of lavender

e reduce duration of music playing,
5 minutes per one adjustment of
music playing

If the signs of physiologic distress persist, all

stimuli are terminated

AuINENINeINg
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Date of observation Code of infant

Infant’s demographic sheet

Sex: [J male

Date of birth: weeks

Birth weight:

Apgar score: 1 min =‘

Medical History: IVHgrade
Medications before study time: »' ol . Fentan p 1 Aminophylline

[ Phenobarbital

ﬁd'.'-rh O e : [J None

1 v
- ﬁ;l-:*'-‘

Postnatal age: - le » £ ‘

| - }
Respiratory care: ;l Room air 'O, therapy uj

Type of feeding: (] Il'awavage [] Oral gavage [] Breastfeeding
wencar i obof L VLS T WEI D
Weight at stlﬂ/ end: _ grams

’QW]NT]‘?WMW]’W]EJ’]@EJ
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127280 10U/PKG 2/01

OBSERVATION SHEET  Name: Date: Shest Number:
Time: Time:
0-2 3-4 5-6 7-8 | 8-10 0-2 3-4 5-6 7-8 | 9-10
Resp: Regular State: 1A
Irregular 1B
Slow 2A
Fast 28
Pause 3A
Color: Jaundice 3B
Pink 4A
Pale 4B
Wabb S5A
Red 58
Dusky BA
Blus 58
Tremor AA
Startle Face Mouthing
Twitch Face oS Suck Search
Twitch Body Sucking
Twitch Extramitias Extrem.: Finger Splay
Visceral/  Spitup Airplane
Resp: Gag Salute
Burp Sitting On Air
Hiccough Hand Ciasp
BM Grunt Foot Clasp
Sounds Handsto Mouth
Sigh Grasping
Gasp Holding On
Motor: Flaccid Armis) Fisting
Flaccid leg(s) Attention:  Fuss
Teagame 22
_Ilf'l-'ec)':‘ee%/ Legs P::: Snesze
Extend Ams  Post Face Open
Extend Legs Pﬁ:: Eye Floating
Smooth Mvmt _Armis fvert
Smooth Mvmi | Legs Frogy
Smooth Mvimt Trurk OohFace
Stretch/Drown Locking
Diftuse Squirm Coaing
Arch Speech Mvml,
Tuck Trunk Posture: =  (Prone, Supins, Side)
Leg Brace Head: (Right, Left, Middle)
Face: Tongue Extension Location:  (Crib, Incubator, Held) .
Hand on Face Manipulation:
Gape Face Heart Rate
Grimace Respiration Rate
Smile TcPO,/Sa0,

© HAls 1961
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Date:

Neurobehavioral observation scoring sheet

Time:

[] Pre-test

121

[] Post-test

"Frequency

Calculation

Total score

Autonomic
System

Positive
autonomic
responses

Heart rate (120 - 160 bpm)

Oxygen Saturation (92-95%)

Positive skin colar

Negative
autonomic
responses

Tremor

Startle

/"

Twitech face

Twitch body 3

Twitch exiremities

SPit Lpee” . |

Gag

Buf® & \

Hiccough

BMGgling” fid = 2 8

Sounds

%Ifrf | \ &

Motoric
System

Positive
Motoric
Behaviors

Gasp
-

Suck search

—
-

Sucking®— ——

C————

Tuck trunk

Flexed afing =" - ¢ *

Flexed legs

Smooth movement trunk
Smooth mov

.||

Leg brace

[Hand clasp

Faoticlasp

and t
Grasping

I1d

Holdingon ©

=1

Q)

Modified from behavioral.definitions published in Heidelise Als: Reading the premature
infant; in Goldson (ed), Developmental Interventions in the Neonatal Intensive Care
Nursery, New York, Oxford University Press, 1999, pp 18 - 85.




Frequency

Calculation

Total Score

Motoric
system
(continue)

Negative
Motoric
Behaviors

Tongue extension

Grimace

Gape face

Flaccid arms

Flaccid legs | .

Extend arms

Stretch/Drown

Extendlegs| [/ A# 4

|Diffuse squirm

—

arch

Cingisplay |

Airplane

Fafid/l |\ \

Sitting on air

g -

ik

State
system

Sleep state

1:Degp sleep

20 Light sleep |

Transitional state

3: Drowsy

Arousal state

4pAlert

5: Active

6: Crying s

Attention
system

Positive attention
behaviors

Frown

Oohi face

Face open

Cooing’ 1

Speech movement

Negative attention
behaviors

Fuss

Yawn

Sneeze

Eye floating

Avert

LLocking

Modified frombehavioral definitions published in Heidelise Als: Reading the premature
infant, in Goldson (ed), Developmental Interventions in the Neenatal Intensive Care
Nursery; New:York; Oxfard Wniversity Press, 1999, ppi18-85:
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NEWBORN MATURITY RATING & CLASSIFICATION
ESTIMATION OF GESTATIONAL AGE BY MATURITY RATING

Side 1
Symbols: X-1stExam O -2nd Exam
Gaestation by Dates wks
am
NEURCMUSCULAR MATURITY Birth Date Hour pm
-1 o 1 2 3 4 5 J APGAR 1 min 5 min
Posture (t};" @::.' (t:‘: CE:
) r s g [\ I‘ MATURITY RATING
{wrist) >00° 20° 60° 45° 30° ¢
score | weeks
Am Recoil % -10 20
180° [140°-180° | 110°-1402)  50°-110° 90° 5 22
0 24
Popton | (P | B | 0 B LD e e =
180° 160° 140° 120° 100°, 90° <90° 10 28
. 15 30
i IBV -'@' "@' "@' —v@ -'@ 20 | a2
25 34
-~ = ) S B ba 30 36
Heel to £
40 40
45 42
PHYSICAL MATURITY 50 44
superficial parchment;
] shicky; gelatinous; | smoath; pn:gl Cracking: deep leathery,
Skin friable; rod; pink: &lorrash; | pale areas; | cracking; | cracked;
transparent | transiucent | viskile veing | few veins | rare veins | novessels | winkiad
boid oy SCORING SECTION
Lanugo nona sparse abundant Thunning areas bakd
ssomm | feiet antesior e 15t Exam=X 2nd Exam=0
Planiar 40-50 mm: - ] red fransverse over
Suface <Wmm 2 | crease marks | cresseonly | ani2d | enfiesde Estimating
e . " Gast Age
Boast  |imperapibie falsreo; | aroo: | o by Maturity
nﬁb 0BG e 2,38 Dl 34 10 B L Rating Weeks Weeks
fdshused | Kdsopen; |8l curved ina; m thick
EmEw | sy ) | peatat | poast | b | isant | canege: Timeof | Date Date
tightly: -2 | stays fokled | siow 9ol | roady recod | recol oar st Exam am am
sootum | sorotum | testesin || tesks wsies testas Hour pm | Hour pm
Genitals flat, ergly.  |uppercanal | descending; | down; | pendulous;
e smooth | fwntrugee | merugae | few ugae | goodrugae | doep lugae A .
- ; - - - ge al
Gonitals atots | oman | Potore {ombarn, | e | oo Exam Hours Hours
fornale prominent; | smal anlarging | aqually minom cllons
labia flat | labiaminom.|  minom prominent smal & minora
Signature
Scoring syaiem: Balard JL, Khoury JC, Wedig K. Wang L, Eilgrs-Walsman BL, of
Lipp R. New Ballard Score, axpanded o include extremely premature infanis. Examiner
J Pediatr. 1991;119:417-423. DA MDA
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OBSERVATION SHEET  name: 30, 134/) oate: 0210V 100 greeinumonr_ .
b30amTime: | 20 | 39 | 3¢ |34 | 3% Time: | 35 | 3z | 24 {36 |3y
0-2 3-4 5-6 7-8 | 9-10 0-2 34 5-6 7-8 | 9-10
Resp: Regular State: 1A
Irregular v v v 7 e A 1B
Slow 24 IS o /]
Fast 2B
Pause 3A
Color: Jaundice 38
Pink AR
Pale 4B
Webb 5A
Red 58
Dusky 6A
Blue 68
Tremer v AA
Startle Face Maouthing
Twitch Face v g Suck Search
Twitch Bedy Sucking v’ \/ \/
Twitch Extremities v "I 4 v | Exrrdrie Finger Splay v~ v/
Visceral/  Spitup Airplane
Resp: Gag Salute /
Burp Sitting On Air v’
Hiccough Hand Clasp v
BM Grunt Fool Clasp v
Sounds Hand to Mouth
Sigh Grasping
(Gasp v Holding On
Motor: Flaccid Arm(s) Eisting
Flaccid leg(s) , | Attention:  Fuss
Flexed/ g Pﬁg: i v 7 ‘»// Yawn _
Tucked Actl ¥ v
e ot s i
Extend Arms Pzﬁ: . Face Open
Extend Legs Post.| Y. L jve Floating —
Smooth Mvmt| Arms Avert
Smooth Mvmit Legs Frown
Smooth Mvmt Trunk Ooh Face
Stretch/Drown _ Locking
Diffuse Squirm / \/ Cooing B
Arch \// Speech Mvmt.
Tuek Trunk V' | Poswre: (Prone, Supine, Side)| | Sup, | Sup. | S jmﬂ. Swp,
Leg Brace v Head: (Right, Left, Middle} R ﬁ,' ﬁf’ R f%',
Face: Tongue Extension Location:  (Crib, Incubator, Held) %6. Tone. % i'ne Ing.
Hand on Face ViV VvV v/ | Manipulation; .
Gape Face Heart Rate 194 L 15q | i | 131 | 159 |
Grimace Respiration Rate |
Smile TCPOL/Sa0, v | 49 | 4y | 43 | 4y

127280 100/PKG 201

D riAls 1981
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Date: 0% /0? /O‘é’

OBSERVATION SHEET  name: Shest Number:
Time:) jo | 42 A4k | 44 | 4% Time: | po | 4g | A4 |4 | 4¢
0-2 3-4 5-6 7-8 | 9-10 0-2 3-4 5-6 7-8 | 9-10
Resp: Regular State: 1A
Irregular v | v Vv v \/ 1B
Slow 2A SVl |V
Fast 28
Pause 3A
Color: Jaundice 3B
Pink 4A )
Pale 4B
Wabb 5A
Red 5B
Dusky 6A
Blue 6B
Tremor 1/ AA
Startle \/ Face Mouthing 1
Twitch Face (coni Suck Search
Twitch Body v Sucking
Twitch Extramities v "\// v v*|"Extrom.:.  Finger Splay ‘(/// v
Visceral/  Spitup Airplane
Resp: Gag Salute
Burp Sitting On Air v
Hiccough Hand Clasp
BM Grunt Foot Clasp
Sounds Hand to Mouth v
Sigh v Grasping
Gasp Holding On 1
Motor: Flaccid Arm(s) Fisting
Flaccid leg(s) Attention: Fuss
T
Toed 000 Post | VPV
Extend Arms Post. Facs Open
Act| M )
Extend Legs Past v Eye Fioating
Smooth Mvmt JArms v Avert ]
Smooth Mvmt Legs Frawn
Smooth Mymt Trunk Ooh Face
Stretch/Drown Locking .
Diffuse Squirm. v v Coging )
Arch A e Spesch Mvmt.
Tuck Trunk \/ || Posture: | (Prone, Slpine, Side) [ Sap, |Suip §mﬂa S0 |5
Leg Bracs ‘/ / v" | Head: (Right, Left, Middle} Dé F: K' R“ R\'
Face: Tongue Extension Location:  (Crib, incubator, Held) "/'m: Tne | Ine Ine, he._
Hand on Face v v | V" | manipulation: .
Gape Face Heart Rate 154 [ 162 | 1 |Tue | 152
Grimace / Respiration Rate
Smile TePO,/Sa0; ay |4y | 4L |TF | A

© HAK 1881

127280 100/PKG 2701
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Neurobehavioral observation scoring sheet
Date: 05 Jog /0¥ Time: (.20 [ Pre-test || Post-test

[Frequency [ Calculation [ Total score

Positive |Heart rate ] W =
autonomic [Oxygen Sa 4 » S\ 7 $ 9,3%
responses |Positi 2
Autonomic wite i |
System ' ‘ 2 I
7 WA
Negati a 1% |
autonomic
respons i
Si‘ o
pr -
S -'-_-7_
Suck se
B
5 o
Smooth move
race Il
‘ u Fogl cl |
Graspin =

fodified from behavioral defimtions published in Heidelise Als: Reading the premature
infant, in Goldson (ed), Developmental Interventions in the Neonatal Intensive Care
Nursery, New York, Oxford University Press, 1999, pp 18 - 85.




Frequency |Calculation| Total Score

Negative
Motoric
Behavigrs

/// A%
Ll ot

.-ﬂ\“k‘
I W W
A B i

State
system
Arousal state
Positive attention-H
Attention
system
Negative attention
behaviOrsieis

(L DAL RILY

Modified from behavioral definitions pnbhsl"i in Heidelise Als: Reading the premature

ammnmﬁm"wm Y
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N Childrers Hospital Bog % Havard Medical School
4/ Director of Neurobehavioral Infant &Child Studies g Associate Professor of Psychology
Dept of Psychiatry Dept of Psychiatry

Heidelise Als, Ph.D.
Enders Pediatric Research Laboratories | EN-107
Children’s Hospital Boston

320 Longwood Avenue

Boston, MA 02115

phone: 617-355-8249 fax: 617-730-0224
Email: heidelise.als@childrens.harvard.edu

16 October 2008

Ms. Patcharee Juntaruksa
UC Denver College of
13120 E. 19" Avenue, B
P.O. Box 6511

Aurora, CO 80045

Re: Permission to utilize j isticObservat born Behavior (NONB)

il [ ne-Preside e NIDCAP Federation
International (NFI) the copyright holder of the materials, anc \ e author of the NIDCAP
observation methodology. i or yo |s tation research. | am aware
that you are in the process of g-irai the NIDCAP methodology by
Dr Joy Browne Denver Ie ect ,-V - he aterials appropriately in your

I wish you all the best su

d look forward to learn about
the results that you may A

With best wishes, "

|
I am sincerely yours, m

wﬁmmwﬂmwmm

Heidelise AIs PhD

QW']éWﬂiﬂJ URIINYIA

The first place for children
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(Q ) Colorado NIDCAP® Training Center
nidcap
Center for Family and Infant Interaction Office 303-724-7668

University of Colorado Denver Schoof of Medicine Fax 303-724-7664
Department of Pediatrics, JEK Partners

13121 E. 17" Avenue G 234

L-28 -5117

P.O. Box 6511

Aurora, Colorado

USA 80045

10/23/2008

To Whom it May Concern:

Re: Patcharee Juntaruksa

| am delighted to report that Patcharee Juntaruksa has made significant progress
towards reliability in the Newborn Individualized Developmental Care and
Assessment Program here at the Denver, Colorado Training Center. She had
previously (in 2007) successfully engaged in the introduction and bedside
training days. On this visit in October, 2008, she engaged in practice
observations in our NICU at The Children’'s Hospital, She has received feedback
from me on one written observation. We have identified next steps in her
training process, which include cbservations and write ups of a variety of babies
in her home NICU as outlined inthe NIDCAP Training Guide (www . NIDCAP .org).
Patcharee will keep in touch with me, so that | can menitor her progress and
establish a time frame for scheduling a work day.

Should you have.any questions for me, please feel free to contact.me by email,
post, or telephone:

Sincerely,

%, R4z

Joy Browne, Ph.D.,"R.N. PCNS-BC; IMH-E (IV)
Infant’ Mental Health Mentor

Assgciate Professor of Pediatrics and Psychiatry
Director, Center for Family and Infant interaction
Colorado NIDCAP Training Center
Browne.joy@tchden.org




9
(Q > Denver NIDCAP® Training Center

nidcap
@ The Children’s Hospital office (303) 861-6298
1056 E. 19" Ave. B-310 fax  (303) 864-5511

Denver, CO 80218
www.uchsc.edu/sm/peds/cfii

8/31/2007

To Whom it May Concern:

| am delighted to report that Patcharee Juntaruksa has begun training in the
Newborn Individualized Developmental Care and Assessment Program training
here at the Denver, Colorado Training Center. She has successfully engaged in
the introduction and bedside training days,-and when she returns to Colorado
after the first of the year will resume training days as outlined in the NIDCAP
Training Guide (www.NIDCAP.org):

Should you have any questions'for me; please feel free to contact me by email,
post, or telephone.

Sincerely,

q&w, P4. 5

Joy Browne, Ph.D., R.N., C.N.S.

Director, Center for Family'and’Infant-interaction
Denver NIDCAP Training Center
Browne.joy@tchden.org
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Correlations between baseline data of infant demog ‘“ }r wracteristics and neurobehavioral outcome (n = 25)

Neurobehavioral
outcomes/

Demographic 1 2 3
characteristics

GA at birth -

Medical condition .240 -

Postnatal age - 785**  -.360 -
Birth weight 635*%*  .443*  -820**
Positive autonomic -.204 -.078 256
response

Negative autonomic  .324 .018 -.153
response

Positive motoric 394 .010 -.199
behaviors

Negative motoric 137 .096 -.103
behaviors

Sleep state -.264 -.279 234
Transitional state .005 .250 -.012
Arousal state .073 .030 -.106
Positive attention -.034 -.175 -.01
behaviors '
Negative attention -.024 .001

behaviors

'\':\'\'I!

vvvvv

* Correlation is significant at the 0.05 level (malled)

** Correlation is significant at the 0.01 level (2- ta‘Led)

—

5g4%*
340

(5 1**

8 9 10 11 12 13
7200 -
315 -510** -
850%* -682** 295 -
211 081  -383 159 -
B71%%  -239  -849%* -175 -
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