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ABSTRACT

Infants born very preterm (30 weeks estimated gestational fig&A])
annually and are at greatest risk to develop st neurodevelopmental
abnormalities. These neurodevelopmental abnormeslére the result of complex
conditions involving the interaction between muéipiological, genetic, and
environmental risks. In an effort to manipulate angport the extra-uterine
environment, infant massage has been aimed atad#ogestress and optimizing the
infant’s sensory experience. However, the majafitgxisting infant massage studies
has varying protocols, are limited to healthy omaaescing preterm infants greater
than 32 weeks postmenstrual age (PMA), and aresetdntingent on infant
behavioral cues.

The M Technique is a gentle, structured, comfortough method aimed at
limiting stress and anxiety in fragile intensiveegatients who are unable to tolerate
conventional massage. Little is known about theaéf of this technique on infants
born very preterm. Therefore, the purpose ofrtesched case-control pilot study was
to systematically test the cumulative effect of Bh@echnique on infant
neurodevelopment, growth velocity, and physiolagid behavioral state in
hospitalized very preterm infants in a Midwestecademic level IV neonatal intensive

care unit (NICU).



Results indicate that very preterm infants who irexbthe M Technique over a
5-week period did not differ significantly in nelmehavioral developmental and
growth velocity compared to control infants. Howgwery preterm infants who
received the M Technique had improved physiolotabitity and more quiet sleep
states from baseline to 10 minutes post the M Tigclenintervention over all three
time points, suggesting improved physiologic sigbdnd more quiet sleep state over
time.

Research regarding the type, timing, and duratfaomforting touch in infants
born very preterm starting at 30 weeks’ PMA is lagk Preliminary findings from this
study support an infant-driven (e.g., where théquol is based on each infant
response or cues) M Technique intervention to pternomfort and relaxation in high-
risk infants born very preterm. A longitudinal easch design with a larger sample size
is needed to confirm and expand on the effectspatehtial mechanisms of the M

Technique on neurobehavior and growth velocity.
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CHAPTER 1

INTRODUCTION

Infants born very preterm (30 weeks estimated gestational fig&A]) are at
greatest risk to develop significant neurodevelopiaeabnormalities (Aarnoudse-
Moens, Duivenvoorden, Weislgas-Kuperus, Van Goudne¥ Oosterlaan, 2012;
Aarnoudse-Moens, Oosterlaan, Duivenvoorden, Vand@ever, Weislgas-Kuperus,
2011; Delobel-Ayoub et al., 2009). Noxious enviramtal factors, such as multiple
painful procedures and excessive noise and lightirilge neonatal intensive care unit
(NICU) result in increased infant stress, altereirbmaturation, and negative
neurodevelopmental outcomes (Rangon et al., 20@ith&t al., 2011). In an effort to
manipulate and support the extra-uterine environmefant massage has been aimed at
decreasing stress and optimizing the infant's sgrsxperience. However, the majority
of existing infant massage studies has varyingogas. In addition, they are limited to
healthy or convalescing preterm infants greatem 8faweeks’ postmenstrual age
(PMA), and are seldom contingent on infant behalioues (Smith, 2012). Out of
concern for the physiological fragility of very peem infants, few systematic, infant-
driven comforting touch studies exist which haveorted limited or inconsistent
findings.

Recently, a novel alternative to providing infardssage to hospitalized high-risk
infants was introduced, called the M Technique (Bret al., 2012). The M Technique is
a gentle, structured, comforting touch, relaxatiethod aimed at limiting stress and
anxiety in fragile intensive care patients who @amable to tolerate conventional massage.

Until recently, no studies have systematically eixesnl the impact of the M Technique



on very preterm infants. A very promising feastlgistudy conducted by our research
team revealed improved physiological and behavifakcts of the M Technique on
infants born very preterm (Smith et al., 2012).
Background
Two-thirds of children born very preterm30 EGA) develop cognitive
impairments, a wide variety of learning disabiktievorsened executive function, along
with social and emotional difficulties (Aarnoudseséhs et al., 2012; Aarnoudse-Moens,
2011; Delobel-Ayoub et al., 2009)he cause of these adverse neurodevelopmental
outcomes is multifactorial and includes existingdimal conditions, genetics, poor
postnatal growth, and noxious environmental factersironmental factors in the NICU
result in increased infant stress, altered braituration, and negative
neurodevelopmental outcomes (Rangon et al., 20@ith&t al., 2011).
Neurodevelopmental supportive care strategies deerstress and reduce the gap
between the in utero and NICU environments (Alalgt2004; Als, 2009; Vandenberg,
2007). Infant massage is a heurodevelopmental stippacare strategy aimed at
decreasing stress, but the majority of existingrnhimassage studies have varying
protocols, are limited to healthy or convalescingt@rm infants greater than 32 weeks’
postmenstrual age (PMA), and are seldom contingeriifant behavioral cues.
Study Purpose and Working Hypotheses
The purpose of this case-control pilot study wasystematically test the
cumulative effect of the M Technique on infant regle@velopment in hospitalized very

preterm infants. To achieve our goals we propdisedollowing two Specific Aims:



Specific Aim 1

Examine the neurobehavioral and growth velocityaoimf the M Technique for
hospitalized very preterm infants. Our working bipesis: Very preterm infants3g
weeks gestation) who receive the M Technique ietatien will have improved (1)
neurobehavioral development [NICU Network Neuroh&dral Scale (NNNS)]; (2)
higher growth velocity (difference in infant weighttthe beginning and end of protocol),
compared to the control group.
Specific Aim 2

Examine the physiological and behavioral state chp&the M Technique for
hospitalized very preterm infants. Our working hypesis: Very preterm infants who
receive the M Technique intervention (experimegtalup only) will have improved
physiologic stability (heart rate [HR], respiratogte [RR], oxygen saturations) and
behavioral state (e.g., ABSS) changes from basati@edifferent time points over the
course of the 5 week intervention.

Significance

Findings from this study build upon the sciencéooich for very preterm infants
and identifies the type, timing, and duration afyatematic comforting touch technique
aimed at optimizing the infant’s sensory experieauceé decreasing stress. This study
bolsters the investigative team’s previous apphlecadf this method that showed
improved physiological and infant behavioral s@at¢écomes (Smith et al., 2012).
Results from this study also provides a framewor#tdsign larger, longitudinal
outcomes studies including the effects of the Mhhegue on neurobehavioral and

neurodevelopmental from term equivalent to schgel an addition, the preliminary



findings of this study assist the investigativentaa achieving the long-term goal of
studying the effectiveness of a parent-deliveredédhniquentervention that will have

infant, parent, and infant-parent dyad implications



CHAPTER 2

INTEGRATIVE REVIEW OF THE LITERATURE

The following section was prepared in partial firffient of the requirements for a
manuscript-format dissertation. This paper wadiphéd in 2012 in the journal

Advances in Neonatal Care.

Smith, J. R. (2012). Comforting Touch in the vergtprm hospitalized infant:
An integrative reviewAdvances in Neonatal Care, (62, 349-365.

doi:10.1097/ANC.0b013e31826093ee. PubMed PMID: Z848.



Abstract

Infants born prematurely lose the protection ofutexus at a time of fetal
development when the brain is growing and orgagiexponentially. Environmental
factors, such as stress in the newborn intensirewat (NICU), may play a role in
altered brain maturation and neurobehavioral ougonstrategies aimed at reducing
stress and promoting infant well-being are essktatienprove neurological and
behavioral outcomes. Infant massage is a develofathesupported strategy aimed at
promoting relaxation. However, despite the wellwoented benefits of infant massage,
infants born very preterm (30 weeks gestation) are often excluded from tkas#es,
leaving neonatal clinicians and families withoutdg@unce in how to provide a stress-
reducing supplemental touch. Much of the touctheéNICU is procedural touch and
infants born very preterm often miss outammfortingtouch stimulation. A systematic
review of the literature is presented with an anexplore the research that examines the
variouscomfortingtouch therapies used on hospitalized NICU infaots lvery preterm
within the first few days of postnatal life. Therpase of the review is to identify
appropriate stress-reducingmfortingtouch techniques for physiologically fragile very

preterm infants that can inform and provide guid@atacneonatal clinicians and families.

Keywords: touch, tactile stimulation, preterm, nat@l intensive care, comfort, massage



Comforting Touch in the Very Preterm Hospitalizefaht: An Integrative
Review

Preterm infants (<37 weeks estimated gestatioralEB@A]) are at increased risk
for significant neurobehavioral and cognitive impants, including academic
underachievement, behavioral problems, and poarutixe function:>Up to 60% of
children born very preterm 30 weeks EGA) experience cognitive impairmentsjcdew
variety of learning disabilities, and social andogional difficulties?” Infants born
prematurely lose the protection of the uterustaha of fetal development when the
brain is growing and organizing exponentially. Eowmimental factors, such as stress in
the newborn intensive care unit (NICU), may playple in altered brain maturation and
neurobehavioral outcomé&8Discordance exists between the normal expectafitimeo
brain of a preterm infant’s brain’s expectation &gprotected uterine environment and
the characteristics of a highly technical and sftdNICU environment.

In an effort to decrease the disparity betweenrtimeature human brain’s
expectation and the infant’s environmental exp&eea developmentally supportive
environment is needéd Specific interventions aimed at decreasing stogss
individually modifying the NICU micro- and macroagronments are essential to
improve neurological and behavioral outcore¥. These developmentally supportive
interventions require continuous perceptive obg@mwma by caregivers to interpret and
respond to physiologic and behavioral responsesi@s of each infarlf. Infant
massage, when contingent on infant cues, is a dewvantally supportive intervention

aimed at decreasing infant stress. Despite thedeelimented benefits of a unimodal



delivery of preterm infant massage (increased htaigin,'***decreased paif?
improved digestion> decreased hospitalization length of stagiecreased stres$;2%3’
and improved neurological, motor, and behavioraktpment®*3), many of the
existing studies have varying protocols, are liohii@ healthy or convalescing preterm
infants greater than or equal to 32 weeks postmesige (PMA), and are not provided
contingent on infant cues. Additionally, a consenisdacking on the type of tactile
stimulation that is appropriate for high-risk vgmgterm infants in a level 11l NICU.
Touch is one of the first senses to develop, ataqmately 7 weeks gestation,
and lays the foundation for the development of aecommunication, learning,
regulation, and social interacti6h>* However, not all types of touch in the NICU result
in positive effects. Different types of touch aasult in various types of infant
responses. In fact, much of the touch that odeuttse NICU is related to procedural
tasks and is often over-stimulating and/or unplea&a very preterm infants, resulting in
adverse physiologic and behavioral state respoig&sTherefore, in an effort to
minimize unpleasant or procedural touch, some NIG&le implemented minimal
handling/touchpolicy.***® These restrictive policies allow very preternaintt to
continue to receive the necessary lifesaving pra@@douch while missing out on
comfortingtouch?? This limited exposure afomfortingtouch inhibits at-risk very
preterm infants from positive touch that could éase stress and promote a fundamental
foundation for future experiences. These vulnerably preterm infants are at highest
risk of developing adverse neurological outcomesbwaauld likely benefit most from

stress reducing touch methods.



In an effort to reduce stress and promote comfesgarchers have spent more
than 30 years examining different typesomfortingtouch in hospitalized preterm
infants that include a wide range of infant gestal and post-menstrual ages, various
levels of acuity (with the majority being stabledithy), and varying protocols. These
comfortingtouch techniques includeassaggeboth with and without kinesthetic activity

1926 or with a combined additional stimulatirfauditory, visual, and

(unimodal)
vestibular stimulation, also known as multimodahstation); therapeutic toucfr (a
non-touch, energy balancing theramgupressure and Meridiamassag¥' (an Eastern
vital energy therapy using specific points for greg, kneading, and rubbingjentle
human toucff (GHT, a still touch without stroking or massageYaksof’ (a Korean
touch method similar to GHT but includes some @ngg; andlouch and caressing-
tender in caringTAC-TIC therap$® (gentle/light systematic stroking and cares$irihe
aim of this review is to explore the research thamines the varioumfortingtouch
therapies used on hospitalized (e.g., level 1l N)anfants born very preterm 80
weeks gestation) whose average PMA, at the timghttherapy commences, is no
greater than 31 completed weeks gestation. Theoparpf this review is to identify
appropriate stress-reducingmforting touchtechniques for physiologically fragile very
preterm infants that can inform and provide gui@atocneonatal clinicians and families.

Methods

A literature search was performed using electrdaiabases. Medline,
Cumulative Index to Nursing and Allied Health La&ure (CINAHL), Cochrane

Database, and Google Scholar were all searched tlsrkeywordsmassaggtouch or

tactile stimulation with preterm infantsThe search was limited to articles of the English



language and humans from the year 1980 to preseatch database. The initial search
yielded 247 abstracts, including some duplication.

Selection of Eligible Studies

Initially the titles of each article were reviewadd abstracts were selected.
Abstracts were then evaluated and selected bas#tewmmelevance to the aim of this
review; specifically touch therapy studies incluglimospitalized very preterm infants that
reported infant outcomes (as opposed to parenbmes). A number of articles were
excluded after an initial review of titles and absts. Out of the remaining 225 abstracts
reviewed, 78 articles were chosen to evaluateser U'he reference lists of the articles
were also considered as a mechanism for increéisendepth and breadth of the
discussion. After initial review of the articletetailed exclusion criteria were
established in order to meet the aim of the re\(igablel).

Eleven published studies (Table 2) evaluateahfortingtouch and supplemental
stimulation in infants whose average GA was equalrtiess than 30 weeks and whose
average PMA at the time of post-natal touch dejiweas equal to or less than 31 weeks
and were in a level 1ll NICU. The term suppleméstanulation is used to describe the
study* whose purpose was to observe infant responsestitetstimulation rather than
providing touch with the intention of promoting cfort. The study selection process is
outlined in Figure 1.

Of the eleven studies, two studies evaluated infaagsagé>=' five studies

evaluated GHT?4952

two studies evaluatefbuch and caressing-tender in caring
(TAC-TIC) therapy*®*3one study evaluated social stimulation includingcto™® and one

study evaluated therapeutic tod@tA range of study methodologies were reviewed,

10



including randomized controlled trials (RCF)*>**°%>%ollow-up outcomes of these
RCT ! pre-test/post-test time series interrupted de€igha quasi-experimentaf,and
an observational, counter-balanced across sessibimants desigi*Of the eleven
studies, two were reported as pilot desigif€Included studies are summarized in Table
2.

FINDINGS

Various types of touch have been explored in irsfdoatrn very preterm. The
methodologies of the existing studies differ inithgpe of touch, frequency, duration,
timing, pressure, sequence, and contingency onticfzes. Nevertheless, many of the
existing touch studies suggest that these highwesi preterm infants have positive
stress-reducing effects. For the purpose of gugew, four different types afomforting
touch and one type of supplemental stimulation Heaen selected and examined.

Infant Massage

Studies examining the effectiveness of pretermnnmassage have been
reported for more than 35 years. Unfortunatelg,réssults of the existing infant massage
studies are inconsistent and difficult to compageduse of a general lack of a consistent
operational definition, varying protocols (the tgp# pressures, amounts, timing of the
interventions, kinesthetic component, unimodal aittmodal) and the inclusion of
subjects of varying GAs, levels of acuity (morbyliand PMA at timing of the massage
intervention. The majority of preterm infant masséiterature has been conducted in
healthy or convalescing preterm patients who ngéomequire intensive care services.

For the purpose of this review, massage studies imetuded if the infants were in a

11



level Il NICU and their average GA @0 weeks) and PMA at the time of post-natal
touch delivery (<31 weeks) met the inclusion criteria.

While multiple infant massage studies have includéahts born at less than 32
weeks gestation, only two massage studies mehthesion criteria of this review for
early postnatal touch commencement (PMA equal tess than of 31 weeks gestation).
Both studies used the same patient population. dekeand Procianyexamined short-
term benefits of infant massage, while Procianay eolleague® examined long-term
neurodevelopmental outcomes at two years of agendils and Prociantyconducted a
RCT in a Brazilian NICU to examine the effects ahaternal delivered tactile-
kinesthetic massage therapy on very preterm infaittsn 48 hours of life and until
hospital discharge. Mothers from both groups ptediskin-to-skin care. There were no
demographic differences between the two group$ydnoy GA, PMA, birth weight, and
severity of illness. Mendes and Prociaftaxamined the combined effects of stroking
with kinesthetic (passive movement or range or amtstimulation that lasted 15
minutes and was delivered 4 times per day. Thevetdion group went home 7 days
sooner; and experienced significantly less lateebgspsis. No difference in growth
parameters between the two groups were observedifabpdue to the fact that all
infants were held skin-to-skin.

Mendes and Procian@instructed mothers to perform one stage at a &inteto
observe the cues from her babies (tolerance oissikaestimulation), keep the babies in
supine position, with stretched limbs close tolibdy and perform the kinesthetic
stimulation to one limb at a time. Tactile stimidatwas provided to specified areas of

the face and descended to the external side afgper and lower limbs using moderate

12



pressure. The kinesthetic stimulation consistepbastive exercise (flexion and
extension) of upper and lower limbs, one limb &tree and up to three times at each
articulation (wrist, elbow, ankle and knee). Tpistocol is different from many of the
infant massage studies conducted in older andheaihfants that require frequent
repositioning (moving from prone to supine backtone) during the kinesthetic
(passive range of motion) activity ph&8ésindings from this study suggest that some
infants born very preterm can tolerate a modifesttite-kinesthetic maternal delivered
massage within the first few days of life. Howevers unclear whether or not the
investigators phased in the various strokes aneskivetic activity over time or whether
the infant was able to tolerate it from the begugnand throughout their hospitalization.

Studies examining long-term effects of infant mgesan infants born very
preterm are lacking. Therefore, using the samiemigbopulation as Mendes and
Procianoy? a follow-up study was conducted by Procianoy asitagued’ to examine
the effects of a maternal-delivered massage thavapiyeurodevelopmental outcomes at
two years corrected age on very preterm inféatglings at two years corrected age
showed no difference between groups in respecetght; length, head circumference,
and overall growth rate. However, there were diffiees between groups in mean
Mental Development Index (MDI) as reported on tlaylBy Scales of Infant
Development second edition (BSID-Il). The authayacluded that continuous physical
contact of tactile and kinesthetic stimuli plusrsko-skin care improves cognition in
infants born very preterm.

Out of the eleven studies examined in this revibese infant massage

studie$>**were the only studies that evaluated the effectsrofternal-delivered

13



comfortingtouch technique, resulting in a different persehvering the technique
throughout the interventioin order to protect the fidelity or the compliarafehe
intervention, one of the investigators met regylarith the mothers in the intervention
group every 48 hours to assure that they were peiig the intervention as instructed.
Another distinguishing feature of these two infareissage studi€s*'is that participants
in both groups also received skin-to-skin carespbg explaining why there were no
more differences in outcomes between the two groups

Unlike the other studies in this review, Mendes aolikaguesvere able to
demonstrate both shott-and long-ternt beneficial outcomes; however there was a lack
of information regarding a specific infant-driveragsage protocol. Mothers were taught
to observe for over-stimulating stress signs betehs no description of whether or not
the mothers stopped or modified the massage basedah infant’s physiological or
behavioral cues. No specific criteria are listedoaghether or not the massage was
modified or terminated based on infant responss,du@h physiological and behavioral.
By these reports, it is unclear whether any infaindsnot tolerate the massage
intervention. In an effort to replicate these infarassage studies, it would be useful for
future investigators to know whether the infantspthyed sustained tachycardia,
persistent apnea, or persistent behavioral stress ¢tn addition, it would also be helpful
to know the infant’s behavioral state prior to coemting massage, during, and post
massage intervention; specifically whether thentfavere in a quiet sleep, active sleep,
alert, fussy, or crying state. It is also unclet&wether the massage was solely delivered
based on timing (at the convenience of the perstimating the massage) or based on

the infant’'s behavioral state and cues.
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Gentle Human Touch

Gentle human touch (GHT) is still, or containedytteetouch without stroking,
rubbing, or passive moveméfit’®>? GHT is a skin-to-skin touch contact technique
designed specifically for physiologically fragilefants. Jatf conducted a quasi-
experimental and observational study examiningthesiological and behavioral effects
of GHT in one of the first studies to evaluate Gidedically fragile very preterm
infants who were intubated and mechanically vetgtilaJa$® provided GHT to thirteen
very preterm infants by placing one hand on thellugdahe infant and the other on its
abdomen for 12 minutes, 4 times per day, for 1&degmmencing when the infants
were less than 96 hours of age. Each of the 18tsf@ceived a total of 48 minutes of
GHT per day. Infants who received GHT had highematocrit levels, resulting in fewer
blood transfusions, and lower oxygen requiremeset ¢cime, which appeared to be
clinically significant compared to infants in a ia¢d control group. However, there
were no differences between groups for temperaturge, weight gain, tolerance of
feedings, or complications. More positive behaviotacomes were reported in the
experimental group, including fewer startle resgsnslecreased overall activity with
observable quieting during GHT, and open hand jpositg suggesting a more relaxed
infant state over time.

Jay'$'® study described a fairly detailed method of GHIlivéey and provided
descriptive infant behavioral responses, howewstailed protocol describing a plan to
modify or terminate the GHT intervention based mfiamt physiological or behavioral
cues was not presented. Behavioral cues were meebduring the intervention but there

is no baseline behavioral state reported priohéoiitiation of GHT. Therefore, it is
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difficult to determine whether or not GHT delivesyas based on infant cues, even
though infant behaviors were observed.

Additional GHT studies have been conducted by ldarriand colleagués>?
Preterm infants enrolled in these studfi@éranged from 27 — 33 weeks GA, with the
touch intervention commencing 6 to 9 days poshbiimilar to Jay’®¥ study, these
GHT studie&”*?used a trained research nurse or occupationatsemwho placed one
hand on the infant’s head and one hand on the lbaek and buttocks for 10 to 20
minutes, ranging from 1 to 3 times per day, foo 30 days.

Gentle human touch studies conducted by Harrisdrcalteagues used an infant-
driven detailed protocol based on each infant’sspitggic distress response (HR <100
BPM or >200 BPM for 12 seconds or more, or artédidllevels <90% for longer than
30 seconds)”>! In the largest study of 84 PT infants (42 in @teT group), 19% of the
infants in the GHT group had to have one or mord GElssions terminated early
because of decreased heart rate or oxygen sansatdues. The investigators noted
that these infants were of lower GAs and birth \Weand had higher morbidity levels
compared to infants who did not require early teation of the GHT sessions.
Suggesting the need for continuous and systemsdesament of the type, amount, and
timing of the touch intervention based on the pblpgjic stability and behavioral

52052 ravealed

responses of each very preterm infant. Findings fitvese GHT studié
no significant differences in mean heart rate lewaghen investigators compared baseline
(B), touch (T), and post-touch (PT) phases. Altfifosignificant decreases in oxygen
saturations were observed from B to PT and T totRd differences in the means during

these phases were not clinically signific¥htevels of motor activity, behavioral
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distress, and modified behavioral distress all e®ed when compared with B and £T.
052N o differences between infants in both groups werted for weight gain, morbidity
scores, or hospital lengths of stay in infants wdaeived GHT when compared to
controls?*°?

Harrison and colleagu&sconducted a separate regression analyses onatsnf
who received GHT to examine the level of changenfl@mseline to touch. The purpose of
the analyses was to identify potential factorstesldo physiological and behavioral
responses to individual GHT session that could pedgdlict when infants may have
problems tolerating GHT. The findings from theegression analyses suggest that
baseline behavioral state and baseline levels edmaativity, no movement, and
behavioral distress were the most significant mteds of change from B to T phases on
the nine dependent variables that were examinaedveMer, the amount of variation in
the dependent variables that was explained bynitiepiendent variables in the analyses
was relatively small, ranging from 1.2% to 8.6%r Fwstance, very preterm infants who
were more active or distressed at baseline hadased levels of REM sleep and a
decreased heart rate suggesting that GHT had»anglar calming effect. On the
contrary, very preterm infants with higher baseleeels of quiet sleep were associated
with increased levels of REM sleep, active sleeptamactivity, and heart rate, and with
decreased levels of modified behavioral distreggesting that GHT may have aroused
infants who were already in a quiet state. Infavite higher morbidity scores were
associated with decreased levels of REM sleeprardased levels of motor activity

suggesting that sicker infants became more agithiedg the touch interventiot.
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Unlike many of the other touch studies examinethis review, these GHT
studie$® provided a detailed infant-driven protocol basadnfant cues. Harrison and
colleagues™ findings suggest that very preterm infants insirdssed or awakened state
prior to GHT delivery appear to have more comfatoenefits as defined by a decrease
in heart rate, more REM sleep, less motor actihd less behavioral stress signs.
Findings from these existing GHT studi®®*2suggest that GHT may have a relaxing
or calming effect on high-risk very preterm infdnghysiologic and behavioral responses
and reiterates the importance of continuous indi@ided assessment prior to, during,
and post touch intervention. These GHT findinggpsupthe belief thatomfortingtouch
should not be commenced on a timed schedule, therrefant-driven, when the infant
demonstrates distress or arousing cues.

Touch and Caressing-tender in Caring (TAC-TIC) Therapy

Touch and caressing-tender in carifd@AC-TIC) therapy is a unimodal
stimulation approach employing systematic strokogreterm infants in intensive
care?® TAC-TIC therapy is @entle/lightsystematic and rhythmic stroking cutaneous
stimulation that follows a cephalocaudal (head®) pattern. Each movement and stroke
are given at the same speed with equal proportibtime allowed between each
maneuver. One hand is always in contact withrifent’s body to maintain continuit§?

Adamson-Macedo and colleagffeand de Roiste and Bushréitonducted
interrupted pre-test/post-test time series studievaluate the effects of TAC-TIC
therapy on 24 high-risk ventilated very preternamtt in a level 11l NICU in London.

All participants received a maximum of two TAC-T#€ssions daily. TAC-TIC therapy

started within the "3 day of life. Investigators used a systematic saqa of stroking
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movements, lasting 3 to 4 minutes, covering thelerbbthe head and body using
gentleness, rhythm, equilibrium, and continuityaich. Infants were not repositioned
during the intervention. Heart ratérespiratory raté® and transcutaneous arterial
oxygen tension (TcRP*®>*were measured before, during, and after TAC-TKEahy
delivery. Findings supported the hypothesis thaCTAC therapy does not cause a fall
in TcP02 during or after TAC-TIC therapy delivéi?® Results also demonstrated a
decreased heart rate and an increased respiraterfrom the “during to after” stroking
phases® The investigators concluded that these higharesitilated infants who
received TAC-TIC therapy appeared to have no hdreifacts as reflected in the
absence of a significant heart rate increase o0ZaPop. The investigators also
concluded that the post-stroking respiratory rege (possibly indicating stress) was
accompanied by a decrease in heart rate (indickgsydistress), limiting the ability to
draw a definitive conclusion. However, the risgagpiratory rate and decline in heart
rate are likely reflective of these infants’ exteemrmmature central nervous system and
their inability to organize and regulate state physiologic behavior®®

These investigators employed@nfortingtouch technique, TAC-TIC therapy,
during the first week of postnatal life in a sn@hvenience sample of high-risk
ventilated very preterm infants without adverse&f physiologic effects. The
investigators did not report infant behavioral esgprior to, during, or post TAC-TIC
therapy delivery. Again, these studies lack a dpsan of a detailed infant-driven
protocol so it's unclear as to whether the TAC-Th€rapy needed to be modified or

terminated in any of the participants. Only imméelighysiologic outcomes were

19



evaluated and no long-term effects have been studimg this technique in this
population of infants.

Social Stimulation

In an effort to further understand very preternams’ response to sensory
stimulation, specifically talking and touching, @efi* conducted a counter-balanced
across session study in 15 very preterm NICU ptstiefhis study is different from other
touch studies discussed in this review becausetéet was not to provide@mforting
or soothing touch but rather describe the developmkthe individual preterm infant’s
responsiveness to sensory stimulation, specificaling, touching, and a combination
of talking and touching. A female nurse (10 difier nurses provided the stimulation)
delivered the talking stimulation and spoke in&,leoft, “soothing” voice. The same
female nurse successively stroked with one hanththat's legs, arms, chest or back
(depending on whether the infant was prone or ®)pand head for 10 seconds,
repeating the sequence for a total of 80 secorussiudy period began when
participants were on average 28 weeks PMA and moad until 37 weeks PMA. In an
effort to control for severity of illness and undmwutrition (as defined by head growth),
subjects were divided into three groups based ein tlegree of illness and head growth
during the stay in the intensive care nursery. yBodvement, eye movement, and a
miscellaneous category (yawn, grimace, tongue ysan, cry, smile, hand-to-mouth
activity, and suck) were assessed simultaneoudl®-aecond intervals. Infant heart rate
was measured as the fourth dependent variable.

Repeated measures analyses of variance were peddarassess the effects of

iliness, age, and stimulus comparing the pre-stisiperiod to the stimulus condition.
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Findings showed that infants as young as 30 webk& tisplayed different response
patterns to being talked to compared to being tedchinfants, who received auditory
stimulation through periods of talking, opened amal/ed their eyes more than during the
pre-stimulus period. These same very preterm tafaasponded differently to being
touched by demonstrating more body movement. Aalditly, the combination of
talking and touching produced responses similémuching alone, more body
movement. Infants with higher severity of ilines®res showed more avoidance
behaviors during all stimulus conditions and thestravoidance during the combination
of talking and touching, suggesting that stimulattan be aversive in these vulnerable
infants. Interestingly, there was no significanacge in infant heart rate for any
stimulus condition.

Oehler's” study is the only one within this review that sfied infants based on
their severity of illness scores and head circuerfee. Stratifying based on the infant’s
degree of iliness is important because very pretefamts with major medical factors
and a high severity of illness will likely be liredl in their ability to regulate incoming
sensory stimulation. Likewise, infants with redet head growth are more likely to have
poorer neurodevelopmental outcoméghe investigator concluded that infants with
higher severity of illness scores and more resttlittead growth demonstrated more
avoidance behaviors, especially during the comlanatf talking and touching,
suggesting only one mode of stimulation shouldddevered at a time. The investigator
also concluded that appropriate or enriching statoih still needs to identified or
defined in this group of very preterm ill infantscathat nurses should exercise caution in

touching and talking until further scientific resefais done.
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Similar to the very preterm infant massage stutfiésmultiple people delivered
the stimulation which may have affected the unifityrof the stimulation delivered.
Like many of the studies in this reviéWw®*%*%°2>%he sample is small and the need for
additional research to further substantiate theiigs are needed. Additionally, the
study did not address the infant’s pre-stimulusavesral state nor was there an attempt
to control for infant behavioral state during thheqedure.

Therapeutic Touch

Therapeutic Touch is a complementary therapy thas dhot require physical
contact; it's a method of balancing and increasiregbody’s energy to promote
healing®® Therapeutic Touch is intended for infants whoraoee physiologically fragile
and not capable of integrating and organizing bemav

Whitely and RicA® conducted a double blinded RCT pilot to explorethier or
not Therapeutic Touch can be safely employed ipitalszed preterm infants to reduce
stress. Ten infants were enrolled and randomlygassli to an intervention or control
group. Each group of infants received either Theu#ip Touch or no Therapeutic Touch
for 5 minutes on 3 consecutive days at the same ¢dihalay. Infants in the intervention
group were positioned on the right side, nesteadonfort, and Therapeutic Touch was
modified by time and intensity to suit the sen#yiwf each infant. Heart period
variability (HPV) was measured 5 minutes beforejrdy and after the treatment phase.
Results revealed a significant greater variabifitthe low-to-high-frequency ratio in the
Therapeutic Touch group than in the No Therapéldiech group suggesting a more
relaxed response in infants who received Therapditich. Additional findings

indicated no adverse events (e.g., decreased oxsgjerations and increase in apneic
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episodes) in the Therapeutic Touch group comparéakt control group. These findings
suggest that Therapeutic Touch can be toleratptiysiologically fragile very preterm
infants and may promote infant stability.

This Therapeutic Touch stuthyis different from many of the studies examined in
this review in that it provided a non-physical tbunethod to decrease stress and foster
homeostasis. The investigators’ main purpose waemonstrate that Therapeutic
Touch could be delivered without adverse effects@uld reduce stress in
physiologically fragile very preterm infants. Thpeutic Touch is infant-driven as the
investigators report that the time and intensityhef intervention was modified based on
each infant’s physiological cues. However, theestigators did not report if the
intervention needed to be modified or terminat8thce both physiological and
behavioral indices are needed to best describempénfants’ stress respon¥ehe
authors did not comment on behavioral states poiaduring, or post Therapeutic Touch.

Discussion

Similar to the massage studies in older and healgreterm infants, many of the
studies in this review have employed varying typlesomfortingand supplemental touch
including noncontact touch,still touch®®***2light stroking touch?*>*and moderate
stroking with kinesthetic activit§>*! The duration of each touch session (ranging f8Bom
minutes to 20 minutes per session), the numbemalst per day (1 to 4 times/day), the
number of total days (3 days through total hositay), and the amount of pressure
(moderate versus light) all varied. A systematitant-driven (contingent on both
physiologic and behavioral cues)mfortingtouch method is needed that is reproducible

for practice and research and provides directiatlitacians, families, and researchers on
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the quality, quantity, timing, pressure, and usstofkes. These studies are also needed
as the foundation to future studies designed teakthe cellular mechanisms underlying
either the negative or positive effects of masgageniques in preterm infants, since
such knowledge might lead into new therapeutic @ggres beneficial to not only
preterm but any infant.

In general, the majority of the existing studieshis review lack adequate sample
size to reliably predict whether or nmimfortingtouch is stress reducing in very preterm
infants within a level Il NICU#>648495259 |y twa?>3 of the 11 studies in this review
examined both short- and long-term effectsahfortingtouch with the remaining
studies examining immediate behavioral and phygio&d outcomes. Of these two
studies, only one examined the neurodevelopmeniaét ofcomfortingtouch?

Evidence from this review is inadequate to predath short- and long-term effects of
comfortingtouch. However, based on this review, very pretefants within a level I
NICU are able to display physiological and/or bebeat responses tcomforting

H>484950-533nd supplemental stimulatiGhWithin this review, multiple

touc
touctf>3146:49.50.5152.48.38 4 hon-touch methods have been employed without adverse
effects in these at-risk infants. Nevertheles$y one® study demonstrated that infants
of lower GA were less likely to toleratemfortingtouch and twd’>*studies showed that
infants with higher morbidity levels were less likéo toleratecomforting® or
supplementaf touch strategies. Importantly, based on this meyjEhysiologic stability

and infant behavioral state should be astutelysasseprior t6°°°2 during®*°*2 and

post touch deliversf>46:50-52
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Based on this review, neonatal caregivers and fesntlan conclude that these
types ofcomfortingtouch strategies can be employed without advefsetsfin some
physiologically fragile very preterm infants (witliohigh morbidity levels) within the
first few days of post-natal life:>*°*¢*8>Additionally, the evidence from this review
suggests that thesemfortingtouch strategies may have soothing, immediate tsfec
evidenced by improved physiological and/or behalicesponsed>*°*#>¥urthermore,
the findings from this review support that physmtally fragile very preterm infants
should nobnly be limited to non-contact Therapeutic Touch. Teieoh physical skin
contact, with the intent of reducing stress, appéapromote well-being by improving
physiologic stability and decreasing behaviorafrdiss®® “4°%°2>Based on this review,
stroking even appears to be tolerated in a setgmtlption of very preterm infants and
appears to provides both shétf®°3and long-term beneficial effectsHowever, not all
very preterm ill infants can tolerate all typedadtile stimulation within the first two
weeks of life>® Especially those infants with higher morbidity é&°>* and possibly
some infants of lower GA

Still, caution should be used in extrapolating fing$ from this review to all very
preterm infants within the NICU. Many of thesedsés have methodological limitations
including small sample sizes, convenience sampitetgospective controls, and the lack
of a control group. It's important for neonatategivers to recognize that all very
preterm infants within a level Ill NICU cannot todde all types of touch and each infant
should be astutely observed based on his sevérilpess, GA, physiologic stability,
and behavioral state prior to, during, and posthaodelivery. Further research in needed

to provide specific recommendations on the typeeoy preterm infants that would most
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likely benefit fromcomfortingtouch, specifically in relation to each infantasgational
and post-menstrual ages and levels of morbidity.

Thoughtful administration of the type (quality)ethming, and the amount
(quantity) ofcomfortingtouch should be considered and should not be asteiad
based on a timed interval but rather contingenhéant cues. Based on this review, very
preterm infants in an active or distress state Madly benefit more than infants who are
resting quietly and should otherwise not be disdrb Hence comfortingtouch delivery
to at-risk infants needs to be individualized, nfiihdand infant-driven. Neonatal care
providers and parents need to be trained to agtabslerve each infant’s cues to
determine the most appropriate quality and quanfitgomforting touch while respecting
the potential for providing sensory overstimulation

Conclusion

This review indicates that the current evidenceamfortingtouch for very
preterm infants is limited and the published stsidiave utilized small sample sizes.
Caution should be taken in generalizing the findipgesented in this review.
Nonetheless, these findings do indicate that furtbenfortingtouch investigations in
hospitalized very preterm infants are needed. Nigegouscomfortingtouch research is
needed with larger, randomized; systematic metlogplcdl designs to determine its
short- and long-term effects. Specifically, the o§comfortingtouch as an intervention
to reduce stress and promote comfort during papriotedures and its effect on preterm
infant brain growth and neurobehavioral developmBesearch should not only focus on

infant outcomes but should also evaluate the e¥feness of parent-deliveredmforting
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toudh and the potential impact on parent mental/emotional health and parent-infant

synchrony.
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Figure 2.1: Flowchart of Study Selection
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Table 2.1:

Exclusion Criteria for Articles Deemed Ineligibler fReview

Non-relevant Types of Touch Therapies:

Kangaroo care

Facilitated tuck

Multi-modal stimulation

Oral-motor stimulation

Mechanical vibration

Limited touch targeted to only one area of the b@alg., arm only, leg only, etc.
Population Not Relevant:

Participants whose average gestational age (GApweser than 30 weeks
Participants whose average post-menstrual age (Rt#&)greater than 31 week
at time of touch commencemeastwhose PMA was not adequately described
reported

Participants who were deemkdalthy or convalescingg.g., not requiring
additional interventions other than heat sourcerarndtion)

Primary Outcome Measures Not Relevant:

Primary outcome not relevant to infant physiologamabehavioral outcomes
(e.g., parent responses or effects of differenegyaf emollients)

No Intervention:

Single case study reports

Review articles
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Table 2.2: Characteristics of Included Studies

Author/Year Purpose Design/Setting Participants’ GA and | Measurement Results
Published/Location PMA (at time of touch
delivery)
Mendes and To study the effect of Blinded RCT 104 infants (52/group) | Primary outcome: IG discharged earlier—VLBW with
Procianoy® (2008) | maternal massage therapyAll infants also <=32 weeks Hospital Length of Stay higher probability of earlier hospital

Location: Brazil

on hospital stay in very-
low-birth-weight infants
who were already
submitted to skin-to-skin
care.

received Skin-to-
skin care.

Mean GA 29.7 weeks.
Mean PMA: 30 weeks.

Secondary outcomes:

Growth
e  Weight
e Head circumference
e Length
e  Growth rate
e Rohrer's Ponderal
Index

Age at partial/total oral feedings
started

Occurrence of late onset sepsis-
blood and/or CSF cultures,
presence of NEC and BPD

discharge, 1.85 (Cl 95%: 1.09 to 3.1
p=0.023) times higher than the CG.

Incidence of late-onset sepsis was
significantly lower in the 1G (IG:
10.8%, n=5; CG: 38.3%, n=18;
p=0.005).

No significant difference between
groups for all other variables.

+

Procianoy et af’
(2010)

Location: Brazil

To examine the effects o
a mother-delivered
massage therapy on
neurodevelopment
outcomes at two years
corrected age.

Same as Mendes
and Prociandy
(2008). Follow-up
was conducted at a
University-based
Hospital

Same as Mendes and
Procianoy® (2008)
Follow-up performed at
2 years corrected age.

BSID-II
Anthropometric measures:

e  Weight
Head circumference
Length
Weight grams/month
Head circumference
(cm/month)
e Length (cm/month)

BSID-II at 2 years corrected age:
e PDI—no differences
between both groups
e  MDI-higher in intervention
group compared to control
(p=0.035)
No significant difference between
groups for anthropomorphic variable

Jay'® (1982)

Location: United
States

Primary: To test the
effects of GHT on the
clinical improvement of
mechanically ventilated
very-short-gestation
infants.

Secondary: To examine
the behavioral responses

of very-short-gestation

Quasi-experimental
Design.
Retrospectively
selected and
matched CG.

Observational data
from IG only.

26 mechanically
ventilated very PT
infants

Mean GA 29.53 weeks
Mean PMA: <31
weeks*

*PMA not reported.
GHT commenced within

96 hours of life resulting

Physiological/Clinical data:
Daily weight

Daily temperature range

Daily oxygen requirement
Frequency of apnea and
bradycardia

Daily laboratory blood studies
Daily fluid intake (advancement
to and tolerance of oral nutrients

Physiologic Outcomes:

IG: higher hematocrit levelsp£0.05)
resulting in fewer blood transfusions
and a lower oxygen requirement ove
time, although only marginally
statistically significantg=0.06) but
appeared to be clinically significant.

2

Behavioral outcomes: Observationg
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infants to GHT.

in infants averaging 31
weeks PMA or less.

IG: (n=13)
CG: (h=13)

Total length of hospital stay

Behavioral data (only for IG):
Startle responses
Non-startle responses

Fine hand movements

assessment of IG only, supported a
more relaxed state over time.

Harrison et af®
(1996)

Location: United
States

To evaluate the effects o
GHT on very preterm
infants from day 7 to day
12 of life

RCT, pilot study.

30 very PT infants Meg
GA 30.07 weeks.
Mean PMA:

27-28 weeksr( = 2)
29-31 weeksr(=5)
32-33 weeksr(= 8)

inHR
02 Sats
Activity levels
Behavioral signs of distress
Behavioral state
Morbidity status (Neonatal
Morbidity Scale—NMS)
Behavioral organization

Significantly less:
e Active sleep p=0.008)
e  Motor activity (p=0.003)
e Behavioral distress
(p=0.033)
during GHT sessions compared to
baseline or post-GHT periods.

Infants in the IG received more daysg
of phototherapy=0.03) than CG
infants.

Harrison et af?
(2000)

Location: United
States

To evaluate the effects o
a gentle human touch
(GHT) intervention on
preterm infants at 1 to 3
weeks of age

RCT

84 infants

IG: (n=42)

CG: (h=42)

Mean GA:

30.7 weeks

Sample stratified to 3
GA groups

27-28 weeksr(= 20)
29-31 weeksr(= 24)
32-33 weeksr(= 40)
**Data not analyzed
separately

Mean PMA: 31.8
weeks*

*Specific PMA not
reported but since GHT
delivery commenced
within the £ week of
life, the PMA averages

HR

Oxygen saturations

Activity levels

Behavioral signs of distress
Behavioral state

Morbidity status (Neonatal
Morbidity Scale (NMS)
Behavioral organization
(Brazelton Neonatal Behavioral
Assessment Scale)

The following were measured at
baseline, during GHT and post
GHT:

Physiologic

Behavioral signs of distress
Motor activity

Behavioral state

approximately 31.8

A slight decrease in O2 sats across
3 phases—baseline, treatment and
post-treatmentp=<0.001), although
not clinically significant because the
were not abnormal values.

Significantly lower levels of:
e Active sleep, |§ =0.002),
e  Motor activity (p =0.001)
e Behavioral distresg(
=0.001)
during GHT compared to baseline a
post-touch phases.

the

hd
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weeks.

Harrison et af!
(2000)

Location: United
States

To identify the
relationship between
preterm infants’
physiological and
behavioral responses to
gentle human touch
(GHT) intervention and
developmental, health
status, behavioral, and
environmental variables.

Same as Harrison e
al® (2000) (follow-
up analyses)

Same as Harrison et .
(2000)

Separate regression analyses w
conducted for the level of changg
(GHT intervention minus

Baseline values) on the following:

Dependent Variables:
e O,Sats
HR
Motor Activity
Behavioral Distress
Quiet Sleep
Active Sleep
REM Sleep

Independent variables (possible
predictors of responses to the

GHT):
° GA
e  Birthweight
e Health Status Indicator
e Behavioral Variables
e  Environmental

Variables

ere€he strongest predictors of Change
> Levels of Quiet Sleep during baselin
include:

e Levels of REM sleep (*.49)

e Levels of no movement

during baseline (*-.38)
The highest predictive power of
Changes in Levels of REM Sleep
were baseline levels of:

e Quiet Sleep (.73)

e No Movement (.36)

e  Motor Activity (.35)

e Behavioral Distress (.31).
Significant predictors of Changes in
Active Sleep were baseline levels ofi

e REM Sleep (.79)

e Quiet Sleep (.62)

Highest predictive power of Change
in Levels of Motor Activity were
baseline level of:

5 e No Movement (.49)

e REM sleep (.35)

The largest predictive power of
Changes in Levels of Behavioral
Distress were baseline levels of:

e Modified Behavioral

Distress (-.40)

e No Movement (.37)

The most significant predictor of
Changes in Levels of Modified
Behavioral Distress were baseline
levels of:

e Behavioral Distress (-.66)
The most significant predictor of
Changes in Levels of No Movement
were baseline levels of:

e  Motor Activity (.28)
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The most significant predictor of
Changes in Levels of Heart Rate we|
baseline level of:

e Quiet Sleep (1.14)

e REM Sleep (.11)

. Higher GA
Changes in Levels of,(Baturation
(significant factor was the baseline
of):

e  Motor Activity (.16).

re

Modrcin-Talbott et
al®?(2003)

Examine the
physiological and
behavioral effects of a

RCT

20 infants between 27-
32 weeks gestation wer
randomly assigned to

Sleep states
e Behavioral activity (Neonatal
Assessment Coding Sheet)

IG showed significantly less time in
active sleepg = <0.05) and the
frequency of motor activity was less

Location: United gentle human touch each group HR for the IG, which was approaching
States nursing intervention on IG: (n=10) 02 Sats statistical significancepE 0.065).
medically fragile preterm CG: (h=10)
infants
Mean GA:
30.4 weeks
Mean PMA:
31.4 weeks
Adamson-Macedo | To test the hypothesis A pre-test/post-test | 11 participants TcP02 No significant falls in TcP0p<£0.32)
et al*® (1994) that TAC-TIC therapy time series Mean GA 29.8 weeks during or after application of the
does not cause a fall in | interrupted design, | Mean PMA 30 weeks TAC-TIC therapy.
Location:England | TcP02 in three phases
(before, during, and| Ventilated infants
after touch therapy) | ranging from 2 to 8 days
of age (M = & day of
life) when TAC-TIC
therapy commenced.
De Roiste and Purpose to examine the | A pre-test/post-test | 13 very PT infants HR HR:
Bushnelt® (2000) immediate physiological | time series RR Decrease in heart rate from the
effects of systematic interrupted design, | Mean GA: 29. 23 weekg TcP02 “during to after” stroking phasep<

Location: England

stroking on a sample of
high-risk ventilated

in three phases
(before, during

Mean PMA: 30 weeks*

0.04), but no changes from “before i
during” phases or over the whole
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preterms.

touch therapy, afte
touch therapy)

I *Not reported but
estimated at 30 weeks.
Since intervention
started within 3t0 9
days of birth.

“before to after” phases.

RR:

Increased from the “during to after”
phasesf<0.02) there were no
differences from “before to during”
phases and “before to after” phases

TcPO2:
No changes seen in any phases.

Oehler*(1985)

Location: United
States

To trace and describe th¢
development of the
preterm infant’s
responsiveness to senso
stimuli, specifically
talking and touching.

2 Observational,

counter-balanced
across sessions ang
njinfants design

15 participants
Mean GA: 28 weeks

Mean PMA: 29.5

*Not reported but
estimated at 29.5 since
the intervention
occurred no later than 2
weeks after birth.

Subjects separated by
severity iliness scores

and head circumference:

e  Sickness index
<60 and head
circumference
of at least 2.9
cm in 6 weeks
(n=9%)

e  Sickness index
>150 and head
growth < 2.9
cmin 6 weeks
(n=95)

e  Sickness index
> 60 but head
growth of 2.9
cm or greater.
(n=4)

**1 subject failed to fit

HR

3 sets of infant behaviors assess
simultaneously at 10-second
intervals:

Body movement
Eye movement
Miscellaneous category|
(yawn, grimace, tongue|
protrusion, cry, smile,
hand-to-mouth, and
suck)

Talking alone: More eye movement
edompared to pre-stimulus group
(p<0.001)

Touching alone: More body
movement (p<0.001)

Combined Talking and Touching:
More body movement (p<0.001)

Post-Hoc analysis revealed that the
well group had significantly (p<0.05)
more smiles and hand to mouth
activity than the other 2 more group
with higher sickness indexes during
touching, talk, and the combination
tactile touching and talking (p<0.05)

Infants with higher illness scores ha
significantly more avoidance
behaviors during talking (p<0.05) an|
twice as many avoidance behaviors
during talking and touching than the
well infants.

The only effect of age was for infant:
with higher sickness indexes,
increased smiles and hand-to-mouth
activity with increasing age

b

=
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in any of the groups and
was dropped from
analyses.

No significant HR changes for any
stimulus condition.

Whitely and Rich®
(2008)

Location: Canada

To explore the hypothesi
that non-touch therapy

such as TT reduces stress

to a clinically important

degree and is safe to use

in preterm infants.

5 A double-blinded,
RCT, pilot study.

20 infants

IG (n=10)

CG (h=10)

Mean GA: 27.33 weeks
Mean PMA: 28.6 weeks

Primary Outcome:

Physiologic stress: HPV (5
minutes before, during, and after
the treatment phase).

Secondary Outcome:

Mean frequency of apnea and
hypoxia (e.g. decreased O2 sats
to determine adverse events.

No difference in O2 sat levels and
frequency of apneic episodes
demonstrated in IG compared CG.

Repeated-measures multivariate
analysis of variance of HPV reveale
differences in the interaction of grou
assignment with low-frequency, high
frequency, and low-to-high frequenc]
ratio interactionf; 1458.076,
p=0.000) and for group, day, and lov
frequency, high-frequency, and low-
to-high frequency ratioH ,55=3.146,
p=0.015), and in the post-treatment
time period F; 156.259,p=0.024),
reflective of greater parasympathetig
activity in I1G.

Abbreviations: RCT, Randomized Controlled Tri&, Intervention Group; CG, Control Group; GA, Géstaal Age; PMA, Post-Menstrual Age; CSF, Cerel3pinal Fluid;
NEC, Necrotizing Enterocolitis; BPD, Bronchopulmon®ysplasia; BSID-11, Bayley Scales of Infant Déygment Second Edition; PDI, Psychomotor Developaddndex;
MDI, Mental Developmental Index; VLBW, Very Low Biweight; GHT, Gentle Human Touch; PT, Preterm; HRart Rate; RR, Respiratory Rate; O2 Sats, Oxygen

Saturations; TcP02, Transcutaneous Arterial Oxyigarsion; TT, Therapeutic Touch; HPV, Heart Periatigbility
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CHAPTER 3

THEORETICAL FRAMEWORK AND METHODS

This chapter is organized with a statement of thdysdesign, the study’s
theoretical framework, a description of the sulgdtte sample/setting, description of
the protocol, human subject protection descripéind informed consent), the measures
used to address the study’s specific aims, therdateagement, and a description of the
data analysis. This study began as a prospectiverandomized controlled trial
(RCT) with experimental and control groups to sysiécally test the cumulative
effect of the M Technique in hospitalized very pret infants. However, due to a
dramatic decrease in admissions and census iriutig s neonatal intensive care unit
(NICU), retrospective cases were matched and aaageol design was used for the
analysis.

Theoretical Framework

Developed from the discipline of psychology, Bynactive Theorgf infant
development is deductively derived from the systeadaptation, and stress theory
models (Als, 1982). AlsSynactive Theorig built upon Brazelton's earlier work and
based on neurobehavioral and electrophysiologtadies; the focus is on the dynamic,
continuous interplay of hierarchically organizethsystems within the organism (Als
& Gilkerson, 1997). The infant’s behavior is s@sna continuous expression of brain
function available for observation (Als, 1986). teren infants develop in an extra-
uterine setting at a time when their brains arevgrg exponentially, more rapidly than

at any other time throughout their life span. Tipeeterm brains are expecting a
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protectivein uteroenvironment but instead are exposed to a noxidG&N
environment that may lead to altered pathway dewveént due to unexpected and
overwhelming sensory experiences. Bymactive Theorgf development has been
used as a framework to decrease the disparity leetitt® immature human brain’s
expectation and the infant’s environmental expegefils, 1986, 2009). Based on the
Synactive Theoryeach infant is astutely assessed for physiolbgreé behavioral cues
and then their individual environment is modifiedain effort to mitigate stress.
Modification of the NICU environment is done thrdutpe application of
neurodevelopmental supportive care strategies galtnimproving neurological and
behavioral outcomes. These supportive care stegtdgr very preterm infants include
reducing exposure to noxious environmental stinmatvhile providing positive
stimulation aimed at decreasing stress and redubangap between the uteroand
NICU environments (Als et al., 2004; Als, 1986, 90¥andenberg, 2007). Therefore,
the Synactive Theorgrovides a testable framework for the M Techniggs®arch in
very preterm infants because it aims to amelicsatae of the negative neurological
impact associated with prematurity (Als, 2009)ahtt born very preterm have a wide
range of complex conditions involving the interantbetween multiple biological,
genetic, epigenetic, and environmental risks. EE@u2 provides the visual constructs

of the conceptual model that guides the investogatif this research project.
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input Intervention Outcomes

Specific Aim 1:
Defeterious Meurobehavioral
Effects of the Modifv Environment| [NNNS) & Growth

Environment — Welocity Impact

M Technique®

SewaEk Intervention

Specific Aim 2:
= Physiological (HE,
RR, O2 Sars) &
Behavioral State
Impact (ABSS)

Figure 3.2.Conceptual Model
Methodology

Research Design

The study was conducted from September 2012 tocadp2013 in the neonatal
intensive care unit (NICU) of a 250-bed tertiaryecacademic pediatric setting. Ten
very preterm infants 26 and < 30 weeks estimated gestational age [GAp w
received the M Technique were matched with 10 obimfants for gestational age,
race, and gender. Infants were prospectively nantylassigned to the intervention
group to examine the effects of the M Techniqueeny preterm infants over 5
consecutive weekd he study protocol began once the infants rea8Bedeeks’
postmenstrual age (PMA). Infant characteristicetdrest were collected at

enrollment and after the 5-week intervention.
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Setting and Sample

St. Louis Children’s Hospital is a 250-bed tertiagye academic pediatric
hospital in the Midwest with a 75-bed NICU that anapproximately 750 babies
annually. During 2010 and 2011, approximately éB/\preterm infants who met the
inclusion criteria between26 and < 30 weeks estimated GA were admitted to the
NICU during a 2 month period. An attempt to receusample of 20 male and female
very preterm infants was made from September 20 J2nnuary 2013. Following
parental consent, eligible infants were randomipetthe treatment or control groups.
The randomization process used sequentially nurdbepaque sealed envelopes
(SNOSE) that contained an index card with the widtment or control (Doig &
Simpson, 2005; Viera & Bangdiwala, 2007). Parergsewprovided the opportunity to
select one of the envelopes that determined tlaafisfallocation. However, due to a
dramatic decrease in the NICU admissions and censls13 very preterm infants
were recruited and enrolled of which 10 were asgigo the intervention group. To
properly control for this two-group comparison @gsil0 matched very preterm
infants were identified from a neurodevelopmentaifioning study that was
conducted the previous year, and this group seasdte control group. This
aforementioned neurodevelopmental study was a raizéol study. Thus, this control
group derived from a randomized study and propadyched to our intervention group
provides a statistically robust control group to study.

Typical power calculations were not applied becanigbe pilot design. This
study provides the data to calculate an effectfsiza future larger study. Twenty

subjects were selected based on our previous Mrilgeh feasibility study where 10
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very preterm infants were recruited within a simileneframe in an intervention group
only. Potential subjects were identified within firet 5 to 7 days of age after
consulting with the attending physician. A membfkthe research team approached
the parents of eligible infants when the infantseveearing 30 weeks’ PMA to provide
informed consent. Parents were approached fornmddrconsent together in a private
setting. Inclusion criteria are (1) infants bor26>and < 30 weeks EGA (determined by
Ballard), (2) 30 weeks PMA or less at time of M feiguedelivery (appropriate for
gestational age), and (3) no evidence of modeoategjor brain injury (e.g. Grade II-
IV intraventricular hemorrhage). Infants with semhock, non-intact skin, respiratory
failure (e.g., supplemental Fi02 requirement >75%Qderate to severe brain injury
(e.g. Grade II-IV intraventricular hemorrhage), gstent tachycardia, bradycardia or
those deemed unstable as determined clinicallyhéywttending physician, were
excluded.
Procedure

Following institutional review board (IRB) approvabm both institutions
(Appendix A) and informed consent (Appendix B).anfs were randomly assigned to
the experimental. Control infants received routii€U nursing care and were
matched for age, gender, and race in order to @loiatr confounding variables. Infants
in the experimental group received routine NICUecand 7 minutes of the M
Techniqueb times per week, no closer than 6 hour interdats weeks, for a total of
30 M Techniquapplications. The delivery of the M Techniciarted once the infant
reached 30 weeks PMA. In order to ensure consigtéine primary investigator and

one of the trained members of the research detivitnetechnique.
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Implementing the M Technique

The M Technique is a method of structured touchfthibows a systematic set
structure and pattern. Each movement and seqdelhmes a distinctive pattern.
Planned modification or termination of the strokasvonly done if the infant
demonstrated signs of physical or behavioral dsstr&éhe M Technique was provided
according to a published detailed protocol fromitivestigative team’s feasibility
study (Smith et al., 2012). Each stroke withinfreamvement was repeated three
times. The rationale for this set repetition wasglécrease anxiety in the individual
receiving the technique. The M Technique uses pressure of 3 (more than a tickle)
where 0 is no pressure and 10 is crushing presdure.speed of the M Technique is
slow, constant, rhythmical and repetitive. The Bthnique can be provided to any
part of the body but for this study the technigueswlelivered to the infant’s back
while in a prone position. The duration and intenasf all aspects of the intervention
are based on the infant’s responses and did neeexa total of 7 minutes. The
primary investigator and another member of theaeteteam have been trained
extensively by Dr. Jane Buckle, the M Technidageloper, and delivered the
intervention. To ensure fidelity of the intervemtiperformance, as part of the training,
multiple return demonstrations were conducted orBDckle to achieve consistency
and reduce variability between the M Technique igiven addition, both trained
givers met weekly to review and observed one amsthechnique to ensure the
intervention was being delivered as planned.

Protection of Human Subjects
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Permissions to conduct the study were obtained fraUniversity of
Missouri-Kansas City Social Sciences InstitutioRaview Board (SSIRB) and The
Washington University in St. Louis Institutional Rew Board prior to beginning
study procedures. The IRB authorization agreerbetwteen UMKC and WUSTL
IRB approval letter is attached in Appendix A

The potential risks to the research subjects wenemal. In order to protect
against potential risks, the delivery of the M Teiduewas administered based on
infant cue readiness (once in the morning and ontiee afternoon/evening).
Therefore, the M Techniqueas only delivered if the infant’s physiologicaldan
behavioral state cues demonstrate readiness fantdrgention (e.g., awake state, pink,
relaxed breathing, arterial oxygen saturations >B5F¢he infant displayed distress
signs, the intervention was modified or stoppedtam each infant’s physiological
(e.g., persistent HR >200 or <100 bpm; persistpnea, or an increase of >.10
supplemental Fi02 requirement) and behavioral (8.gr more persistent distress signs
such as facial grimacing, finger splaying and agyioues. Regardless of whether or
not the infant was in the control or experimentalup, all infants received standard
nursing/medical care. It was possible that somenitsf may not have tolerated the M
Techniqueat every session, therefore, a member of the relsé@am conferred with
the infant’s primary attending physician to deterenwhether or not the infant was
stable enough to receive the intervention. [fitti@nt was not stable enough, the M
Techniquevas not delivered at that time and future reassessotcurred. In order to
reduce risk to the infant, the M Techniguas administered by a trained member of the

research team who was an experienced neonatal prarstioner trained in
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recognizing infant stress signs. This infant-dnivele based readiness plan assisted in
reducing the risk to each infant. Potential diteenefits to the experimental
participants included decreasing stress, promagtaxation and improving long-term
neurodevelopment.
Consent Process

Potential subjects born very preterm were idemtifigthin 5-7 days of age after
consulting with the attending physician. A membkthe research team approached
the parents of eligible subjects when they wereagaghing 30 weeks’ PMA to provide
informed consent. The member of the research telamapproached the parents was
not a member of the current clinical team involuethe care of the infant. On the
initial meeting with the parents, general introdloies to the research and the research
team were discussed in a private setting (eithargimgle patient room or a closed-
door private conference room on the unit (dependimthe parent preference). A time
convenient to the parents was identified to distiestudy in detail. The consent
form was read through with the parents from stafintish with any questions relating
to the research answered. At that time, the pareate informed that they had 1-2
days to consider the research opportunity for timéémt. The research team member
provided follow-up with the parents within 24 hotwsanswer any further questions. If
the parents wished they could arrange a time td miéte the researcher and sign the
informed consent forms. Members of the researaim téid not initiate the consent
procedure during the most vulnerable postnatabpethe first 72 hours of life. In
order to promote transparency, the parents wergeohto attend the M Technique

sessions given to their child. The research tedneverything they could to protect
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the patient's privacy. All personal informationsage-identified and maintained in the
strictest confidence and was only available to mennbf the research team. No
identifiers will be collected per HIPAA regulatians

Measures
Data Collection

A simple form to collect the demographic and dgxire variables data for
each infant was developed by the primary investigg&ppendix C). In order to
examine specific aim one, neurobehavioral outcoanelsgrowth velocity, infant
neurobehavior was measured using the Neonataldinteare Unit Network
Neurobehavioral Scale (NNNS) and infant weight weeasured using pre- and post-
intervention weights for between group comparis@peecific aim two, physiological
and behavioral state responses of the M Techrogaetime, was addressed by
measuring heart rate, respiratory rate, and ar@xigen saturation as well as the
Anderson Behavioral State Scale (ABSS).

Infant neurobehavior. The Neonatal Intensive Care Unit Network
Neurobehavioral Scale (NNNS) is a comprehensivesassent of neurological
integrity and behavioral function used specificafiyat-risk, drug exposed and preterm,
infants (Lester & Tronick, 2004). Research supptirtsvalidity and reliability of the
NNNS in very preterm infants (Brown, Doyle, Bear]&ler, 2006; Stephens et al.,
2010) and it has shown long-term predictive abf{litys et al., 2010). The NNNS was
administered at the end of the 5-week intervenpiemnod, once the infants reached 35
weeks’ PMA. All evaluations were performed by agéntrained occupational therapist

with expertise in evaluating very preterm infantiredehavior and who was blinded to
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the allocation. The evaluator is certified in tts® wf the neurobehavioral measures
being used and has evaluated infants in the NIGtther research studies, using the
same measures. Each NNNS evaluation started appaitely 45 minutes to 1 hour
prior to a scheduled feeding or hands-on care.eMaduations took approximately 25
to 30 minutes to complete.

The 115 NNNS items were scored manually and eniatech SPSS syntax
(SPSS Inc, Chicago, lllinois) which gave a weigheach item and generated 13
summary scores including: habituation, orientattoferance of handling, quality of
movement, self-regulation, nonoptimal reflexesgstrsigns, arousal, hypertonia,
hypotonia, asymmetry, excitability, and lethar@@ummary score ranged from 0 to 13.
Higher summary scores signified more of the funcbbserved during the evaluation;
lower scores, represented less of the functiositportant to note that because some
of the infants were in an open-bay environmenty ttawild not be protected from other
noise in the environment during the evaluationrafere, habituation (which requires
the environment to be noise free) could not besssgk Hence, 12 summary scores are
report.

Infant weight. Infant daily weights were collected at 30 weekiglAand 35
weeks’ PMA. Weight data were extracted from tHantis electronic medical record
(EMR) and compared to assess a difference in grgeltitity between the two groups.

Infant physiological measuresHeart rate (HR), respiratory rate (RR), and
oxygen saturations (SaOwvere measured continuously beginning 5 minutésree
during, and up to 10 minutes after the interventidhe HR, RR, and Sa@easures

were obtained via a Philip’s monitoring system aladicor pulse oximeter and
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confirmed by a member of the research team whoratgha tracked each autonomic
response. This research team member, a neonatgaimnal therapist, documented
autonomic responses at baseline and every mintdgaghout the data collection
period. The same individual collected these dataughout the study.

Infant behavioral state (IBS). Twelve categories of infant behavioral state
(e.g., quiet sleep, irregular sleep, active slgepy active sleep, drowsy, alert
inactivity, quiet awake, active, very active, fusgicrying, and hard crying) were
measured using the Anderson Behavioral State $&dleBehnke, Conlon, McNeely,
& Anderson, 1988). The ABSS allows for classifioatiof behavior into states from
sleep to awake to crying. Rules for scoring asied! by the originators are
summarized with instrument in Appendix E. Infanh&aeioral state was assessed and
documented at baseline and every minute througheutntire data collection period
by a member of the research team, trained to ilialI his trained research team
member is a neonatal physical therapist with mioaa tL5 years experience in
neurodevelopmental supportive care. Prior to daliaation, a second member of the
research team independently judged behavioralsstatensure reliability. Inter-rater
reliability was assured at a level >90% throughbetstudy. However, to ensure
consistency, the same member of the research &@rded each infant’s behavioral
state throughout the study. State scores werededdtirectly onto the ABSS and
scores were entered into SPSS 18 software.

Data Management
The primary investigator (PI) directed and maingaioversight of all data

related operations. To help protect confidentialigrd copy of data records were
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identified only by study number and stored in &k&xtfile cabinet. All electronic data
were stored in a secure format using password-gextecomputer records. Data
guality was monitored by inspection of the datadatterns of missing values or
outliers. In a separate locked file cabinet, th&dit a log of de-identified health
information stored by study numbers only. All fdabinets containing data were inside
a locked badge-accessed only office in a badgesaedecorridor. Access to locked
files was restricted to the research team memParsicipants' identification codes
were simply their numerical enroliment in the sty did not lend themselves to
inadvertent or unauthorized identification of pagants. The anonymous codes
assigned to participants were verified and maieigioy the PI throughout the study.
Data Analysis

Data were analyzed using the Statistical Packahf®Social Sciences (SPSS) 18.0.
Descriptive statistics were used to describe intharacteristics, NNNS summary
scores, and physiologic and behavioral state schriesential statistics were used to
address the following specific aims:
Specific Aim 1

Examine the neurobehavioral and growth velocityaoimf the M Technique for
hospitalized very preterm infants. Our working hyyasis: Very preterm infants 80
weeks gestation) who receive the M Technique ieteion will have improved (1)
neurobehavioral development [NICU Network Neurowedral Scale (NNNS)]; (2)
higher growth velocity (infant weight at the begimand end of protocol), compared

to the control group.
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A Mann-Whitney U test was used to determine thieedéhces in NNNS
summary scores between the experimental and cartyaps.

Infant growth velocity was collected as daily weighbaseline at 30 weeks’
PMA (prior to the intervention) and at 35 weeks’ RNpost-intervention). A

Mann-Whitney U test was conducted to evaluate iliffees between weights.

Specific Aim 2

Examine the physiological and behavioral state iotjd the M Technique for

hospitalized very preterm infants. Our working hyyasis: Very preterm who receive

the M Technique intervention (experimental groufy)will have improved

physiologic stability (HR, RR, oxygen saturatioasyl behavioral state (e.g., ABSS)

changes from baseline at 3 different time pointy ¢thee course of the 5 week

intervention.

Physiologic (HR, RR, O2 Saturations) and behavistate (ABSSYyata were
collected continuously on the experimental grouly and the data were
averaged at baseline and during the M Technigdenainute intervals and then
at 5 minutes and 10 minutes following the interi@ntat 3 different time points
(beginning, midway and at the end of 5 weeks) @@re the cumulative effect
of the M Technique over tim&epeated measures analysis of variance
(RMANOVA) was performed combining data points ahdge results were
confirmed by SAS mixed model statistical analysidditional descriptive
statistics were performed and graphs and figuree developed to provide

visual illustration of trends over time.
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CHAPTER 4

FEASIBILITY STUDY

The following section was prepared in partial firffient of the requirements for a
manuscript-format dissertation. This paper wadiphiéd in 2012 in the journal

Advances in Neonatal Care.

Smith, J. R., Raney, M., Conner, S., Coffelt, PcQvath, J., Brotto, M., Inder, T.
(2012). Application of the M Technigfién hospitalized very preterm infants: A
feasibility study. Advances in Neonatal Care, 12(31), S10-7. PubMed PMID:

22968000.
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Abstract

Purpose To explore the application of a novel relaxatathod (the M
Technique)n hospitalized very preterm infants in a leveClINICU.

Design A feasibility, observational intervention study.

Subjects 10 very preterm infants were enrolled to receéhaetreatment
intervention. Eligible infants born less than 3@eks’ gestation received the
intervention at 30 weeks’ postmenstrual age (PMA).

Methods Based on infant readiness, each infant receivedt Techniquéor 5
minutes. Physiologic parameters (heart rate, raspy rate, and oxygen saturations),
behavioral variables (stress and relaxation cuss)r@fant behavioral state were
measured 5 minutes before, during, and up to 1Qit@smafter the intervention,
continuously.

Results Descriptive analysis revealed that baseline ijplhgygic, behavioral
state, and behavioral cue parameters changed damthgfter the M Technique. A
decrease in HR and RR occurred during the M Tectenfg=0.006,p>0.001
respectively) and a decrease in HR occurred atrideof the M Technique session
(p=0.02). Additionally, an increase in Sa02 occuladng and at 5 minutes following
the M Technique sessiop<0.04,p=0.02, respectively). State scores decreased from
baseline fhean5.1, range 3-9) to after the interventiome@n2.0, range 1-4). As the
intervention was delivered, more positive than tiggebehavioral cues were observed
throughout, at the end, and after the M Technggssion.

Conclusion In this feasibility study, the M Technique candelivered without

adverse effects to very preterm infants who arev@8ks’ PMA. Additional research is
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needed with a larger, randomized design to determine short and long-term effects

speifically related to neurological outcomes.
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Background

Up to two-thirds of children born very preterm3(3< weeks’ estimated
gestational ageEGA]) experience cognitive impairments, a wide varietyearning
disabilities, impaired executive function, and sbeind emotional difficulties® These
high-risk very preterm infants often begin theivels in an unprotected and over
stimulating newborn intensive care unit (NICU) dgyia critical period of rapid brain
growth and organization.  Environmental factorstiie NICU, many resulting in
increased stress, may play a role in altered braaiuration and developmental
outcomes.” Neurodevelopmental supportive care strategiesvéoy preterm infants
include reducing exposure to noxious environmergiimulation and positive
stimulation aimed at decreasing stress and redubegap between tha utero and
NICU environment§:*°

Infant massage (IM) is recognized as a developrifgrsiapportive intervention
aimed at decreasing infant stress and optimizimgitfiant’'s sensory experience to
improve long-term development. Although preterm3{& weeks’ EGA) IM benefits
are well-documented, the majority of existing sésdihave varying protocols, are
limited to healthy or convalescing preterm infagteater than or equal to 32 weeks’
postmenstrual age (PMA) and are not consistentlgtiogent on infant cues:
Yadditionally, IM studies traditionally incorporateénesthetic stimulation (e.g. passive
range of motion of the lower and upper extremitiesjuiring frequent repositioning of
the infant between supine and prone.

Alternatively, out of concern for the physiologicadility of very preterm

infants (e.g., born 80 weeks’ GA) in the NICU, researchers have exathia wide
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range of comforting or relaxing touch techniquesede supplemental touch techniques
include therapeutic touch-a non-contact, energy balancing ther&p@entle Human
Touch (GHT)—a still touch without stroking or massagifig? touch and caressing-
tender in caring(TAC-TIC therapy)—agentle/light systematic stroking toyt* and

IM with kinesthetic stimulatio®> These studies have incorporated varying protocols
resulting in limited or inconsistent results.

Recently, a novel alternative to providing thesevemtional techniques to
hospitalized high-risk infants was introduced, edlithe M Techniqu& The M
Technique is a gentle, structured stroking techmigimed at reducing stress and
anxiety in fragile intensive care patients who aregble to tolerate conventional
massagé’? The M Technique does not require frequent infapbsitioning and can
be delivered based on infant cues. Each movememtsaguence is done in a set
number of repetitions using a set pattern, pressauré speed making it easy to learn
and easily reproducible for research and clinicacfice?” To our knowledge, no
studies have examined the effects of the M Teclnigu infants born very preterm.
Therefore, our goal was to explore the applicabbthe M Techniquén hospitalized
preterm infants within a level 1IC NICU who weretn less than 30 weeks’ EGA and
were no greater than 30 completed weeks’ PMA at time the M Techniqu®
commenced. In order to achieve our goal, a feayibftudy was conducted to
determine whether the M Technigimervention is appropriate for this population of

infants and whether further efficacy testing shcagdemployed.
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Methods

Sample and Setting

Ten very preterm infants admitted to the level INCCU in a large Midwestern
academic pediatric hospital were recruited fromriaty 2011 to May 2011 for this
pilot study to explore the application of the M Thague. Inclusion criteria were (1)
infants born less than 30 weeks’ gestation (detezthby Ballard), (2) 30 weeks’ PMA
at time of the M Techniquatervention (appropriate for gestational age), )cdo
evidence of major brain injury (e.g. Grade IV ingatricular hemorrhage). Infants
with septic shock, non-intact skin, respiratoryuee (e.g., supplemental Fi02
requirement >75%), severe brain injury, persistachycardia, bradycardia or those
deemed unstable as determined clinically by trendthg physician, were excluded.

Procedures

The NICU research committee and the hospital’stliginal Review Board
approved the study. Parents of infants who mesameple selection criteria were
contacted by one of the study team members. Az consent was obtained, each
participant was scheduled to receive the M Techmiqtervention.

M Technique Training The principal investigator (P1) participatedahree-
day adult, pediatric, and neonatal M Technfjoertification class given by the
developer, Jane Buckle. All infants received thervention once, which was
administered by the Pl and lasted approximatelyriutas. Specific criteria were
identified for the M Technique to be discontinuethe infant demonstrated signs of
persistent physiological distress (e.g., heart«a@0 or >200 beats per minute for 15

seconds or more, or arterial oxygen saturationsl$e¥85% for longer than 30
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seconds) or if the infant required an increaseaipptemental Fi02 concentration during
the M Technique administration. None of the infaethibited these signs of
physiological distress during the M Technique pariberefore, it was not necessary to
discontinue the technique before the end of therta period.

The M Technique was provided according to a detgl®tocol (see Sidebar-
M Technique Protocol). The protocol was similathe M Technique intervention
designed by Buckfé and used in infants following craniofacial surgéty The M
Technique is a method of structured touch thabwedl a systematic set structure and
pattern. Each movement and sequence follows imclise pattern that is not
modified. Planned modification or termination bétstroke was only to be done if the
infant demonstrated signs of physical or behavidistress. It was not necessary to
terminate the intervention but a brief 5-to 10-setpause was warranted in two of the
participants to promote self-regulation during adgistration of the intervention. Each
stroke within each movement is repeated three tiniée rationale for this set
repetition is to decrease anxiety in the individwaleiving the technique. For example,
when the first stroke is provided, the receivel teike notice; the second stroke, the
receiver recognizes the stroke; the third strdke réceiver anticipates what is going to
happen and begins to relax. The M Technique uses ressure of 3 (more than a
tickle) where 0 is no pressure and 10 is crushieggure. The speed of the M
Technique is slow, constant and rhythmical. Th&édhnique can be provided on any
part of the body but for this study the techniquaswlelivered to the infant’'s back

while in a prone position.
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Outcomes Measures

The aim of this feasibility study was to explore impact of the M Technique
on physiologic, behavioral, and state responsegsiiy preterm infantsThe M
Techniquevas provided once over a 5 minute period. Phygiolparameters (heart
rate, respiratory rate, and oxygen saturation)abieinal variables (signs of distress and
relaxation cues) and behavioral state (Andersoratdehal State Scale—ABSS) were
continuously measured beginning 5 minutes befarend, and up to 10 minutes after
the intervention.

Infant Physiological Measuresieart rate (HR), respiratory rate (RR), and
oxygen saturations (SaOwvere measured continuously beginning 5 minutésree
during, and up to 10 minutes after the interventidhe HR, RR, and Sa@easures
were obtained via a Philip’s monitoring system aladicor pulse oximeter and
confirmed by a member of the research team whoratgha tracked each autonomic
response. This research team member, a neonatgaimnal therapist, documented
autonomic responses at baseline and every mintdaghout the data collection
period. The same individual collected these dataughout the study.

Infant Behavioral Measure®©bservations of each infant’s positive (e.g., eyes
widened, face brightened, hands to mouth, handseapand relaxed, pink, relaxed
breathing, relaxed posture) and distressed (e@w bulge, eyes clinched, fingers
splayed, crying, fussing, grimace, hiccup, selfeafioning) behavioral cue responses
were measured and documented at baseline and @onsiy throughout the entire data
collection period. A member of the research teantinaously monitored both positive

and distressed infant behavioral cues. This reedaam member is a neonatal nurse
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practitioner with over 30 years of neurodeveloprakstipportive care experience and
is trained in infant observations. This same marobéhe research team measured the
behavioral cues throughout the entire study.

Infant Behavioral State (IBST.welve categories of infant behavioral state (e.g.,
quiet sleep, irregular sleep, active sleep, vetivasleep, drowsy, alert inactivity,
quiet awake, active, very active, fussing, cryiagg hard crying) were measured using
the Anderson Behavioral State Sc&l@he ABSS allows for classification of behavior
into states from sleep to awake to crying. Infagttdvioral state was assessed and
documented at baseline and every minute througheutntire data collection period
by a member of the research team, trained to ilialI his trained research team
member is a neonatal physical therapist with mioaa 20 years experience in
neurodevelopmental supportive care. For one-tHitdeobservations, a second
member of the research team independently judgeaivii@ral states to ensure
reliability. Inter-rater reliability was assuretiaalevel >90% throughout the study.
However, to ensure consistency, the same memlibe@ésearch team recorded each
infant’s behavioral state throughout the study.

Statistical Analysis:

All data were analyzed in SPSS 18 software. Dgtbee statistics were used
to analyze infant characteristics, physiologicah&vioral state and cue responges.
values were calculated based on a one-satipit and a Wilcoxon signed-rank test to
determine differences from baseline in the phygicl@arameters during and after the

M Technique session.
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Results

Table 1 summarizes the characteristics of theqjpatiing infants’ birth weight,
gestational age (GA) and average PMA when the Miiigeie commenced. Additional
infant characteristics are summarized revealingtttemajority of the infants were
black (70%), females (80%), receiving caffeine (§@¥d supplemental oxygen (70%)
when the M Technique commenced.

Physiological Responses

Although heart rate (HR), respiratory rate (RR)J anterial oxygen saturation
(SaQ) data were collected continuously, for the anaysported here, data were
averaged at baseline and during the M Technigdenainute intervals and then at 5
minutes and 10 minutes after the M Technique. cbetsve analysis revealed that
baseline HRrfiean173 bpm) and RRh{ean65 bpm) progressively decreased
throughout and at the end of the intervention (&)l Oxygen saturations increased
over the course of the intervention (Table 2).difference from baseline in the
physiologic parameters during and after the M Tegpewas observed (Table 3). A
decrease in HR occurred from baseline to the loleest during the intervention
(p=0.006). In addition, a decrease in HR occurrethfbaseline to the end of the
intervention p=0.02). A decrease in RR occurred from baselintbeédowest RR level
during the interventionp&0.001). Finally, an increase in Sa02 levels aszlifrom
baseline to the highest Sa02 level during the wetaiion and from baseline to the

highest Sa02 level 5 minutes after the M Technige®.04,p=0.02, respectively).
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Behavioral State Responses

The majority of infants were in an active or vecyiee state at baseline with a
few being fussy or crying (Table 4). No infant veagakened from a quiet sleep state
to initiate the M Technique therapy. For the AB®8ring the higher the behavioral
state score, the more active or fussy the infahie average behavioral state scores
decreased from baselinm¢an5.1) to after the M Technique sessiome@n2.0),
indicating a more quiet sleep state.

Behavioral Cue Responses

Table 5 provides a summary of the percent of timists displayed distressed
or positive behavioral cues. More positive behalioues were observed than
distressed sign throughout, at the end, and dféeM Technique session. Figure 1
provides a graph depicting the cues by time pdistressed behaviors decreased over
time and were non-existent within 4 minutes after M Technique therapy
commenced and continued 5 and 10 minutes aftavitiiechnique session. Similarly,
positive behavioral responses increased over tmdeall participants displayed
positive behavioral cues within 4 minutes after ¥h@echnique commenced and
continued 5 and 10 minutes after the M Technggssion.

Discussion

Results from this study suggest that a 5-minutanafiriven M Technique
intervention has no adverse effect on very preiefemts’ physiologic parameters,
behavioral cues and state. These physiologic seatdt consistent with other
supplemental comforting touch studies includingapeutic touct and TAC-TIG>?*

therapies in which heart rate or oxygen saturatwe® not adversely affected in very
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preterm infants. However, unlike the present sttldlyse studies did not examine infant
behavioral state or behavioral cues, which may&rrsupport the relaxing effects of
these supplemental touch techniques. Similar tptasent study, GHT studigg?

have examined physiologic and behavioral statecarudies to evaluate its effect on
hospitalized very preterm infants. The majoritytteéd GHT studies have resulted in no
adverse physiologic effects and a reduction in tregdehavioral effects. In a pilot
study, Harrison and colleagd®slemonstrated that infants who received GHT hasl les
time in active sleeppE0.008), less motor activityp€0.003) and less behavioral
distress 1§=0.033) during the GHT intervention compared toelias but these same
benefits were not observed post-GHT periods. Howene larger randomized
controlled trial, Harrison and colleag@kdid report a decrease in oxygen saturations
across the three phases of GHT at baseline, dandgost-intervention. Although a
statistically significantf=<0.001) decrease in oxygen was observed, it didyppear

to be clinically significant. Additionally, 19% dle infants in the GHT group had to
have one or more GHT sessions terminated earlyalaelecrease in heart rate or
decrease in oxygen saturations. The investigafatsedGHT stud$* noted that the
infants with decreased oxygen saturations werestidants who were lower in GA
and birth weight and had higher morbidity levelsnpared to infants who did not
require early termination of the GHT sessions. Taisrease in oxygen saturation did
not occur in the current study. Although the pnestudy does not report morbidity
levels, infants within the present study are ofisimGAs and birth weights and are
slightly younger in PMA compared to the GHT stdd{No infant in the current study

required early termination of the M Technique. Itfgoortant to note that this adverse
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effect on oxygen saturations may not have beenrebdeén the present study because
the M Technique intervention was only deliveredeoand to only ten patients.

Overall, results from this study suggests thattype of structured and
systematic stroking may have a relaxing effectvédemced by a lower HR, increased
Sa02, an increase in quiet sleep, and less belaadistress signs. Although more
research is needed to determine both the shottbageterm benefits of the M
Technique, results of this study suggest that Nitttses can provide and/or encourage
parents to provide a structured comforting touclthoe that is infant-driven, easy to
learn, and relatively short in duration.

The major limitations of this study are the sized aampling technique. Since
the purpose of this feasibility study was to exelthre application of a novel the M
Techniquen hospitalized very preterm infants in a leveClINICU, a typical power
calculation was not applied. However, data from gudy will aid in determining
estimated sample size for future studies. As it study using a convenience
sample, sampling bias is a limitation because th@lshumbers of participants are
challenging to represent the entire very preteffianinpopulation. Given the small
sample size, lack of randomization, and convenisaoeple, caution should be used in
generalizing these findings to all very pretermaitt in a level IIIC NICU. Finally,
the examiner was not blinded and knew that thevatgion was administered which
may have resulted in bias in their recording oféhedr and state. This would not have
influenced the physiological measures.

A further limitation was the short-term nature loiststudy and the immediate

outcome measures. No intermediate or long-termoous were collected and
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analyzed. Because the M Technique was only adtaemes once, the number of times
per day and the number of days the M Techniquebeattelivered in order to achieve
maximum benefit were not studied and are unknown.

Although feasibility studies may have a numberiwitations, well-designed
and constructed feasibility studies can inform stigators about the research
process? Strengths of this feasibility study allowed therelepment of a workable and
realistic research protocol in order to designroext phase of study. In addition,
logistical problems (e.g., timing of the intervemtiand coordination of the research
team) were identified, successful recruitment apphes and data collection methods
were refined, and data were obtained in orderdoradetermining estimated sample
size for future studies. Finally, this feasibilggudy provides evidence for future
funding bodies that (a) the research team is caempaind knowledgeable and that (b)
the next main phase of study is worth funding.

Conclusion

The M Technique can be easily delivered to verygone infants in a level 111IC
NICU who are 30 weeks’ PMA without notable advesffects and with evidence of
positive behavioral and physiological impact. Basedhe findings of this feasibility
study, our next proposed study is to systemati¢allythe cumulative effect of the M
Technique on infant neurodevelopment in hospitdlizery preterm infants.

Additional research is needed with a larger, randed) systematic methodological
design to determine the short- and long-term effesgiecifically as related to brain
growth, long-term neurobehavioral development, ab &s decreased stress. Although

not a component of this study, future researclsis @eeded to evaluate the
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effectiveness of a parent-delivered M Techniquetaedotential impact on parent

mental and emotional health and parent-infant syoroh
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SIDEBAR: M Technique Protocol

Timing of the M Technique therapy was based orhadale that best
supported each infant, generally at least, 1.5t&#dpost feedingf on a q 3-
hour feeding schedule).

Prior to, during, and after the M Technique adntratson, each infant’s
behavioral and physiological cues and state wargety examined to avoid
overstimulation. Administration of the techniquasmot commenced if the
infant was in a quiet sleep state.

Prior to commencing the M Technique, the PI conéidwvith the attending
physician and bedside nurse whether or not theinfas still considered a
candidate to receive the M Technique. At this pdhre nurse was instructed to
place the infant in a midline prone position wikiremities in flexion
(supported by developmental positioning aids) aftetine care.

Baseline data obtained

Hands warmed prior to commencing M Technique

Confirmed infant was in prone position and the ugyadf of the positioning aid
was opened, keeping the lower extremities and tkdtm a well supported
flexed position.

Let your presence be knowiihands cupped with one hand resting gently on
infant’s head and the other on the infant’s lowacksbuttocks (offer gentle still
touch/containment)

Stroking began using a pressure of 3 (0-10) or maddgressure with a set
rhythmic sequence, each stroke repeated 3 times.

Stroking was applied to the infant’s back usingthds of the ¥ & 3" fingers
of both hands

Total duration— 5 minutes (approximately 20 secquelsstroke)

Ended with still gentle touch/containment

71



Table 4.1: Infant Characteristics

Infant Characteristics (n = 10) Mean £ SD

Birthweight, gms 1160+ 198

Range 860-1420

Gestational Age, wks 279+ 0.9

Postmenstrual Age on day of study, 30+0

wks

Male 2 (20%)
Female 8 (80%)
Black 7 (70%)
Caffeine 8 (80%)
Room Air 3 (30%)
Nasal Cannula 3 (30%)
High Humidity Nasal Cannula 3 (30%)
SIPAP with Back-up Rate 1 (10%)
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Table 4.2: Descriptive Mean + standard deviatioD)(81d Range for Heart Rate and
Respiratory Rate and Oxygen Saturations prior tbadrl minute intervals during and
5- and 10-minute intervals following the administva of the M Technique

Physiologic| Baseline| 1 min | 2min | 3min | 4min | 5min 5 min 10 min
Parameters| Meant | Meant | Mean+ | Meant | Meant | Meant | Post-M | Post-M
(n=10) SD SD SD SD SD SD Mean+ | Meant
Range | Range | Range | Range | Range | Range SD SD

Range | Range

Heart Rate | 173+23 | 171+16| 168+16| 165+17 | 165+14 | 163+15| 166+16 | 164+13
133-215| 147- 142- 130- 140- 131- | 131-186 | 134-178
198 192 192 189 185

Resp Rate | 64+17 | 52+20 | 54+17 | 53+14 | 51+17 | 54+14 | 55%17 59+16
30-83 | 33-85 | 35-83 | 36-84 | 35-78 | 38-80 25-78 30-85

Oxygen 955 94+6 95+6 94+8 965 97+3 97+3 97+3
saturation | 85-100 | 84-100 | 83-100| 77-100 | 86-100 | 90-100 | 87-100 | 89-100
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Table 4.3: Change in Heart Rate, Respiratory Rete,Oxygen Saturation from
Baseline

Mean Difference +

Difference from Baseline* Mean SD Pt
Heart Rate
Baseline 173
Lowest during intervention 163 -15.2+13.6 0.006
Highest during intervention 171 -05+8.1 0.85
At end of intervention 163 -12.8 £14.9 0.02
5 min post-intervention 166 -7.6+11.1 0.06
10 min post-intervention 164 -98+14.1 0.06
Respiratory Rate
Baseline 64
Lowest during intervention 51 -25.7 £ 15.2 0.0005
Highest during intervention 54 3.9+153 0.44
At end of intervention 54 -8.7£16.8 0.14
5 min post-intervention 55 -95+17.1 0.11
10 min post-interventiont 59 2 (-9, 6) 0.68
02 saturation
Baseline 95
Lowest during intervention 94 -3.1+£5.3 0.10
Highest during intervention 97 29+3.9 0.04
At end of intervention 97 20+4.1 0.16
5 min post-intervention 97 23+2.7 0.02
10 min post-intervention 97 22+35 0.08

*Calculated as value at time-point (during intertvem, end
of intervention, etc.) minus baseline value

TP value based on one-samptest

tMedian (25th, 75th percentile) presented.

P value based on Wilcoxon signed rank test

74



Table 4.4: Descriptive Data of Infant Behavioraist(IBS) Using the Anderson
Behavioral State Scale (ABSS) Score

ABSS (=10) Mean £ SD
Range
ABSS at Baseline | 5.1+2.08
3-9
ABSS at 1 Minute| 3.8+2.70
2-10
ABSS at 2 Minuteg 2.8+1.32
1-5
ABSS at 3 Minutes 2.2+.79
1-4
ABSS at 4 Minutes 2.4+.70
2-4
ABSS at 5 Minutes 2.0+.47
1-3
ABSS at 5 Minuteg 2.0+.82
Post M 1-4
ABSS 10 Minutes | 2.6+1.17
Post M 1-5
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Table 4.5: Descriptive Data of Infant Behaviors

Distressed/Negative and | Percent
Positive Behaviors

(n=10)

Brow bulge 20.0
Crying 20.0
Eyes clinched 30.0
Fingers splayed 20.0
Fussing 10.0
Grimace 50.0
Hiccup 20.0
Self-repositioned 40.0
Eyes widened 20.0
Face brightened 20.0
Hands open and relaxed | 60.0
Hands to mouth 70.0
Relaxed breathing 90.0
Relaxed posture 100.0
Pink 100.0
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Figure 4.1: Negative and Positive Infant Cues bigelPoint
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CHAPTER 5

RESULTS

Infant Characteristics

SPSS 18 (Chicago, lllinois) was used for data aslyOf the 10 infants who
were randomly assigned to the treatment groupjrdaat developed necrotizing
enterocolitis (NEC) with perforation of the gasirastinal tract requiring emergency
surgery and was withdrawn from the study. Thersfdata from a total of 18 infants
(9 infants in each of the treatment and controuge) were analyzed for this study.
Descriptive statistics and Mann-Whitney U statetiechniques were conducted to
determine the equivalency of the two groups ahlartd before the intervention at 30
weeks’ PMA (Tables 1-3, respectively). There waoedifferences among the
experimental and control groups in terms of birdight, gestational age (GA), CRIB
(acuity) score, and 1-minute and 5-minute Apgaresol' he majority of infants in both
groups were white (55.6%), females (55.6%), onetadf (100%), and receiving

assisted ventilation (100%).
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Table 5.1

Descriptive-Continuous Variables of Infant Charaistecs at Birti

M Technique Group No M Technique Group
Infant Mean SE Range Mean SE Range P-valué
Characteristics
Birth weight, () 970 71.01 630- 966.11 79.21  740- 0.730

1190 1460

**Gestational age, 26.67 .441 26-29 26.67 .441 26-29 1.000
(weeks)
Apgar score 1 min  3.89 .964 1-8 4.22 .846 0-7 1.000
Apgar score 5min 511 .696 2-8 6.44 .555 4-8 0.161
CRIB score 511 139 1-13 3.78 1.26 1-12 0.436

Note: SE=Standard Error of Mean. Min=Minute. CRIB=Cii®Risks Index for
Babies.

4Infant characteristics between the M TechniqueMad/ Technique groups were not
statistically different>0.05).

PMann-Whitney U

**Matched with controls

Table 5.2
Descriptive-Categorical Variables of Infant Charagstics at Birtfi
Infant Characteristics M Technique Group  No M Technique Group
Frequency (%) Frequency (%)
Gendef
Male 4 (44.4) 4 (44.4)
Female 5 (55.6) 5 (55.6)
Racé
Black 4 (44.4) 4 (44.4)
White 5 (55.6) 5 (55.6)

®Infant characteristics matched for study design
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Table 5.3
Descriptive-Categorical Variables of Infants at\®@eks PMA (day 1 of study)

Infant Characteristics M Technique Group No M Technique Group

Frequency (%) Frequency (%)

Assisted Ventilation

HHNC 4 (44.4) 7(77.8)

CPAP 2 (22.2) 1(11.1)

SiPAP 3(33.3) 1(11.1)
Supplemental Oxygen

Yes 8 (88.9) 6 (66.7)

No 1(11.1) 3(33.3)
Patient Room Design

Single 5 (55.6) 5 (55.6)

Open Bay 4 (44.4) 4 (44.4)
Caffeine

Yes 9 (100.0) 9 (100.0)

No 0 (0.0) 0 (0.0)

Note:HHNC=High Humidity Nasal Cannula. CPAP=Continuousiftive Airway

Pressure. SiPAP=Bi-level Continuous Positive Ainfagssure.

Specific Aim One
Examine the neurobehavioral and growth velocityaoimf the M Technique
for hospitalized very preterm infan@ur working hypothesis: Very preterm infants
(<30 weeks gestation) who receive the M Techniquerwention will have improved
(1) neurobehavioral development [NICU Network Neurohétral Scale (NNNS)](2)
higher growth velocity (infant weight data wereleoted at the beginning and end of

protocol), compared to the control group.
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Very Preterm Neurobehavioral Outcome at 35 Weeks’ MA

Descriptive analysis was used to determine the MRS summary score for
each group. A Mann-Whitney’s U test was used temeine differences in the NNNS
summary scores between the treatment and contsopgr The results of the analysis
summarized in Table 4 did not reveal a signifiadifference in the 12 NNNS summary
scores between the M Technique group and the nGedWnique group.

Table 5.4
Comparison of the Study Cohort NNNS Summary Sepiésar Term Equivalent

Summary score M Technique No M Technique Group  P-value
Group Mearf (SE)°

Mearf (SE)°
Attention 3.32 (0.26) 3.67 (0.49) 0.596
Handling 0.61 (0.03) 0.61 (0.03) 0.961
Quality of 3.14 (0.22) 3.04 (0.24) 0.790
Movement
Regulation 4.33 (0.24) 4.03 (0.17) 0.298
Nonoptimal 7.44 (0.84) 7.78 (0.36) 0.560
reflexes
Asymmetric 2.89 (0.84) 2.56 (0.63) 0.610
reflexes
Stress abstinence 0.37 (0.02) 0.38 (0.02) 0.477
Arousal 3.78 (0.32) 3.64 (0.28) 0.561
Hypertonicity 1.00 (0.33) 1.89 (0.48) 0.185
Hypotonicity 1.00 (0.29) 0.78 (0.32) 0.480
Excitability 4.89 (0.82) 5.67 (0.69) 0.349
Lethargy 5.78 (1.19) 7.33 (1.29) 0.399

®Descriptive Statistics
PStandard Error
‘Mann-Whitney U
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Growth Velocity Results

Descriptive analysis was used to determine the pstandard error (SE) and

range of weights at both 30 weeks’ and 35 week’sA\PM Mann-Whitney’'s U test

was used to determine differences between the wgeaghhe two different time points.

The results of the analysis summarized in Tabl&l,dt reveal a significant difference

between the two groups at baseline (30 weeks’ P(§A).860), after the 5-week

intervention at 35 weeks’ PMAx¢ 0.627), or a difference in growth velocity betwee

the two groupsp= 0.161).

Table 5.5

Infant Weights Between the 2 groups at 30 week® Ry 1 of study) and 35 weeks’

PMA (completion of study).

Timepoints M Technique Group No M Technique P-value¢
Mearf Group
(SE/Range) Mearf
(SE/Range)

Weight at 30 weeks 1171.67 1186.11 0.860
PMA, g. (68.35/790-1470) (53.51/950-1500)
Weight at 35 weeks 2335.00 2256.67 0.627
PMA, g. (125.11/3010) (134.23/1660-3000)
Difference in 1163.33 1070.56 0.161
weight from 30 (64.67/990-1540) (85.36/710-1500)
weeks to 35 weeks’
PMA

Note: PMA=Postmenstrual Age. SE=Standard Error of Mean.
®Descriptive Statistics
PMann-Whitney U
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The results of these analyses do not support otkimgohypothesis for specific aim
one.
Specific Aim Two

Examine the physiological and behavioral state chpathe M Technique for
hospitalized very preterm infantSur working hypothesis: Very preterm who receive
the M Technique intervention (experimental groufypwill have improved
physiologic stability (HR, RR, oxygen saturationgdebehavioral state (e.g., ABSS)
changes from baseline at 3 different time pointsrdke course of the 5-week
intervention.
Physiological Responses

Although heart rate (HR), respiratory rate (RR)J anterial oxygen saturation
(SaQ) data were collected continuously, for the anaysported here, data were
collected and analyzed at baseline and during tAeethnique at 1-minute intervals
and then at 5 minutes and 10 minutes after the dhifigue at three different time
points over the course of the 5-week interventiome to the small sample size
characteristic of pilot studies and insufficiengdees of freedom at the 3 different time
points (30, 32, and 34 weeks’ PMA), a repeated oreasanalysis of variance
(RMANOVA) could not be conducted. However, ther8dipoints all had the same
trend toward physiologic stability and there weeedifferences between HR, RR and
SaQ for each individual infant between the 3 time psinTherefore, HR, RR, and $a0
at the 3 different time points were treated as peeelent measurements and the
RMANOVA with a Greenhouse-Geisser correctagtermined that mean HR, RR, and

SaQ differed significantly between from baseline torilhutes post the M Technique

83



intervention £ =41.116,p < 0.0005). These results were also confirmed after
accounting for the repeated measurements from timee3periods (30, 32, and 34
weeks’ PMA) with the SAS mixed model statisticalibsis conducted at UMKC by
Dr. An-Lin Cheng (Verbeke & Molenberghs, 2009). & conclude that the M
Technique elicits a statistically significant retlan in HR and RR and an increase in
SaQover time, from baseline to 10 minutes post-deliyeuggesting an improved
physiologic stabilityin these high-risk very preterm infants.

These physiologic changes over time are well tatsd in figures 1- 4. Figure
1 provides a visual snapshot of each infant’'s hedetat 30 weeks’ PMA at each
experimental time point controlled during thesedsta. The red line represents the
group HR mean +/- standard errors (SE). Figuregl2llustrate the group HR, RR,
and arterial Sa@means (+/- SE) over the 3 different time pointstha treatment
group at baseline and during the M Technique airiuta intervals and then at 5
minutes and 10 minutes after the M Technique. HIRRIR progressively decreased
throughout and up to 10 minutes following the M Ai@ique intervention (Figures 2 —
3). Oxygen saturations increased over the courdeantervention and up to 10

minutes following the M Technique intervention (&g 4)
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Heart Rate

Effects of the M Technique
on the Heart Rate of each Preterm Infant at 30 Weeks
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Figure 5.1.Line graph showing experimental subjects’ head (&tR) from baseline to
10 minutes post intervention at 30 weeks’ PMA. bleek line indicates the group
mean heart rate and standard error (SE) over tmdelearly depicts the reduction of
HR over time.
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Figure 5.2.Line graph shows the mean heart rate (HR +/- 8E¢Xperimental

subjects from baseline to 10 minutes post intergardt 30, 32, and 34 weeks’ PMA

making evident the decrease in mean HR over tineaehh PMA studied. Only the
experimental group received the M Technique intetioa.
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.3.Line graph showing shows the mean respiratory(Rie+/- SE) for

experimental subjects from baseline to 10 minutst mtervention at 30, 32, and 34
weeks’ PMA making evident the decrease in mean ®RR ttime at each PMA studied.
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Effects of the M Technique
Hemoglobin Saturation by Oxygen of Very Preterm Infants
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Figure 5.4.Line graph showing shows the mean hemoglobin oxggémration
percentage (SaO2 +/- SE) for experimental subjeats baseline to 10 minutes post
intervention at 30, 32, and 34 weeks’ PMA makinglemt the increase in mean SaO
over time at each PMA studied.
Behavioral State Responses

The majority of infants were in a drowsy to anaetawake state at baseline
with few being fastidious or crying at all 3 timeipts Range=3-11). None of the
infants were awakened from a quiet sleep stateitiate the M Technique therapy.
For the ABSS scoring the higher the behaviorakssabre, the more active or
fastidious the infant. The average behavioral stetee decreased from baseline
(Mean=6.11) at all three time points resulting in infabeing in a predominately quiet

sleep stateMean=1.40) at completion through 10 minutes followihg ™M Technique

session.
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Similar to the physiologic analysis, ABSS scorethat3 different time points
(30, 32, and 34 weeks’ PMA) were treated as indé@eihmeasurements and the
RMANOVA with a Greenhouse-Geisser correctatermined that the mean ABSS
differed significantly between time points from blse to 10 minutes post the M
Technique interventiorH= 38.564 p < 0.0005). These results were
also confirmed after accounting for the repeatedsueements from the three PMA
periods (30, 32, and 34 weeks’ PMA) with the SASedimodel statistical analysis
conducted at UMKC by Dr. An-Lin Cheng (Verbeke & Moberghs, 2009). We can
conclude that the M Technique elicits a statistycailgnificant reduction in ABSS
scores over time, from baseline to 10 minutes ¥alg the M Technique intervention,
suggesting an improved behavioral state changegiove.

These behavioral state changes are illustratedjur&5 which represents the
group ABSSneans and SE over the 3 different time pointsHertteatment group at
baseline and during the M Technique at 1-minuteruats and then at 5 minutes and
10 minutes after the M Technique. ABSS scores essjvely decreased during,
throughout and up to 10 minutes following the ceuwsthe M Technique, resulting in

a more quiet sleep state.
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Effects of the M Technique
on the Anderson Behavioral State Scoring System-ABSS
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Figure 5.5.Line graph showing shows the mean Anderson Behah&iate Scoring
System (ABSS +/- SE) for experimental subjects flmaseline to 10 minutes post
intervention at 30, 32, and 34 weeks’ PMA clealilystrates the reduction in mean

ABSS

over time at each PMA studied.
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CHAPTER 6

DISCUSSION

Findings from this study have both clinical ande@&rch implications for
neonatal health care providers and families. $higy is one of the first to evaluate
the effects of the M Technique on neurobehavioeaketbpment in infants born very
preterm. It also demonstrates the feasibility dredgotential utility of the M Technique
and the use of the NNNS in the NICU.

Specific Aim One
Very Preterm Infant Neurobehavior

Findings from this study suggest that the M Teghaidoes not influence
neurobehavior in infants born very preterm. Fewsage or comforting touch studies
have examined the effects of neurobehavioral deweémt of high-risk, very preterm
infants. The majority of touch studies examiningnadehavior have been conducted in
healthy infants greater than 30 weeks’ GA withtbikieights greater than 1,200 grams
(Arora, Kumar, & Ramiji, 2005; Field, et al., 198®&arrison, Olivet, Cunningham,
Bodin, & Hicks, 1996; Scafidi, Field Schanberg, 3pa&nd one study specifically
examined cocaine exposed preterm infants (Wheetd®n €993). Similar to the
present study, a recent meta-analysis concludéchémobehavioral outcomes of these
combined studies (excluding gentle human touchissdigielded no significant
differences between the massage and control gi@peg, He, & Zhang, 2013).
Because of the small number of studies, small sasipks, and the heterogeneity that
exists between the studies, the analysis was uodened and the strength of the

conclusion is weak. Gentle human touch studies weténcluded in the meta-analysis
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because of the lack of evidence to support itscefia weight gain in preterm infants
(Wang et al., 2013). However, consistent withpghesent study and the meta-analysis
results, Harrison and colleagues (1996) did noeniesa difference in the
neurobehavioral subscales between the GHT andat@mnoups.

Neurobehavior refers to the physiological and badral systems dynamically
influencing each other, and their quality is depmrtdipon neural feedback (Lester &
Tronick, 2004; Sullivan, Miller, Fontaine, & Lest&x012). Multiple methods of
neurobehavioral assessment have been developexk(idra 1973; Lester & Tronick,
2004; Daily & Ellison, 2005). In the aforementiongtddies, neurobehavioral
evaluations were administered at the end of a YOwtssage or GHT intervention,
approximately at 36 weeks’ PMA. The neurobehavitmal used to evaluate these
healthy preterm infants was the Brazelton (1973)rié¢al Behavioral Assessment
Scale (NBAS), which includes items focused on tifant’'s capacity to self-regulate
and to interact with environmental stimuli. Althdugsed with various populations, the
NBAS was developed to describe the behavior of agrtarm, and healthy infants.
Therefore, due to the high-risk nature of the y@sterm infants in this present study,
the NNNS was used as a comprehensive assessmerofogical integrity and
behavioral function (Lester & Tronick, 2004).

NNNS Summary Score

While there were no differences observed betwkertreatment and control
groups of this presents study, this cohort of it§alemonstrated less optimal
neurobehavioral scores across all domains by eeareéquivalent which is consistent

with other published NNNS mean summary scores of peeterm infants at term
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equivalent (Brown et al., 2006; El-Dib, Massaroasad, & Aly, 2012; Pineda et al.
2012). For instance, when compared to previoweghpited NNNS summary scores of
very preterm infant at term equivalent (Brown et 2006; EI-Dib et al., 2012), infants
in this present study cohort had lower scoresaftantion, quality of movement,
regulation andarousal These same infants had higher scoresdodling

nonoptimal reflexes, asymmetric reflexes, stressimdnce, hypertonicity, hypotonicity,
excitabilityandlethargy. However, it's important to acknowledge that vprgterm
infants in these published reports (Brown et &0& EI-Dib et al., 2012) were
evaluated closer to 40 weeks’ PMA (e.g., 40-44 \8eBKA) compared to this present
study’s cohort at 35 weeks’ PMA, likely resultinga difference in mean summary
scores. According to Pineda and colleagues (2@igh)ificant changes in
neurobehavior occur in the last six weeks of dgualent, before term equivalent.
Because of these rapid changes, a differenceglylik exist between very preterm
infants evaluated at near term (e.g., 35-36 welek#A) compared to term (e.g., 40-44
weeks’ PMA). This period of rapid brain growth pides a window of opportunity for
health care professional to support infant develapinby maximizing early therapy
interventions, such as occupational, physical,spekch therapies, to optimize
neurodevelopment in these at-risk infants. Theegfibis hypothesized that if the M
Technique intervention would have continued to ltksge and the timing of the
administration of the NNNS performed at term egl@na(40-44 weeks’ PMA),
differences between the experimental and contalgs may have reached
significance and differences between this cohadtthe published very preterm mean

summary scores would not have differed.
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To date, only one RCT trial has examined the ltargy neurodevelopmental
impact of massage on infants born very pretermgiBnoy, Mendes, & Silveira, 2010).
Procianoy et al. (2010) examined the effects ofb#her-delivered massage therapy
program on neurodevelopmental outcomes at two yearscted age and found that
infants who received routine massage had signifigdugher Mental Development
Index scores on the Bayley Scales of Infant Develkaqt (BSID—II), suggesting
routine massage combined with skin-to-skin carerawgs neurodevelopmental
outcomes at two years of age. More research dete® determine if this improved
neurodevelopment is continued past 2 years of adef ahe same effect can be seen
with very preterm infants who receive the M Teclugigoon after birth through
discharge.

Infant Weight

The effect of massage on daily weight gain in thggbreterm infants (greater
than 30 weeks’ GA) is well reported (Diego, Fi8dHernandez-Reif, 2005; Dieter,
Field, Hernandez-Reif, Emory, & Redzepi, 2003; Eear & Bergamasco, 2010;
Gonzalez, et al., 2009; Adamson-Macedo, 1985; fgell., 1986; Scafidi, Field &
Schanberg, 1993; Wheeden, 1993). However, sintlather studies examining the
effects of massage on body weight in very-low-butight infants (VLBW; <1500 g),
our study found no difference in body weight betwé®e infants who received the M
Technique and the control group (Guzzetta et @D92Mendes & Procianoy, 2008).
Similarly, no differences in weight gain were séetween the infants who received
gentle human touch and the control group (Harri¥gitljams, Berbaum, Stem, &

Leeper, 2000; Modrin-Talbot, Harrison, Groer, & Ywaer, 2003). The topic of infant
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nutrition is a complex phenomenon for infants baeny preterm who are either
VLBW or extremely-low-birth-weight (<1,000 g) (ELBY\and reside in the NICU.
These infants are born at a time of rapid braintzodly growth. Initiating and
maintaining growth in these high-risk infants iseof challenging and complicated due
to their disease state. Often, growth rates ldugnoeresulting in extrauterine growth
restriction because of their disease state, inefygulmonary disease or sepsis.
Although infants in the experimental group in thigsent study started with lower
birth weights compared to the control group infattie infants who received the M
Technique had higher weights at the end of the &kvatervention, even though it was
not significant.
Specific Aim Two

Immediate Physiological Infant Response

This is the first comforting touch study to examinfant physiologic and
behavioral state responses over a period of fivekaie The majority of massage or
gentle human touch studies are conducted ovepd 6 tay period. Similar to our
feasibility study (Smith et al., 2012), finding®in this present study suggest that
infants born very preterm can tolerate an infamntedr systematic stroking touch
method, the M Technique, that promotes physiolstability and indications of
relaxation. No studies have examined immediateiplogic responses in very preterm
infants as a result of providing systematic toudth\wnoderate pressure stroking over a
5-week period. The majority of studies have exanhisigghtly older gestational age
infants and their response to gentle human tough, &ill touch, containment, no

stroking) with the main outcomes resulting in ngndicant difference in oxygen
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saturation or heart rate before, during or afterititervention indicating no adverse
effect (Harrison et al., 1996, Modrcin-Talbott &t 2003). These studies support the
notion that gentle human touch for preterm infalies not cause changes in heart rate
and oxygen saturation. However, in a larger randedicontrolled trial, Harrison and
colleagues (2000) reported a decrease in oxygernasiains across the 3 phases of
GHT at baseline, during, and after the interventiad 19% of the infants in the GHT
group had to have 1 or more GHT sessions termireddyg because of a decrease in
HR or a decrease in oxygen saturations. Preteramtsifvho received GHT and had
decreased oxygen saturations were those infantsweh® lower in gestational age
(GA range between 27 — 33 weeks) and birth weilBW ¢ange between 796-1998
grams) and had higher morbidity levels (morbidapge not reported) than the infants
who did not require early termination of the GHEsens, suggesting the need for
caution and close monitoring in these very smdéints (Harrison et al., 2000). This
decrease in oxygen saturation did not occur irptiesent study.

Two studies have examined the immediate physiolefiects of th&ouch and
caressing-tender in carinfTAC-TIC) therapy, a systematic, sequence of stigpkn
ventilated very preterm infants (Adamson-MacedoRdeste, Wilson, de Carvalho, &
Dattani, 1994; de Roiste & Bushnell, 2000). Int@oavery preterm infants received a 3
to 4 minutes of systematic, sequenced strokingwat the body for an average of
seven to nine sessions. Similar to our findingsRdeste & Bushnell (2000)
demonstrated a significant decrease in heart rate the “during-to-after” stroking
intervention but unlike our findings, these invgatbrs did not observe a significant

decrease in heart rate from “before-to-during” lnefore-to-after” stroking intervention
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(de Roiste & Bushnell, 2000). In addition, thesiims’ respiratory rates increased
significantly from the “during to after” phases g differences were found across the
“before to during” and the “before to after” phas€bese respiratory rate findings are
different from the present study findings, whichabastrated a decrease in respiratory
rates from baseline, during, and post M Technigtervention delivery. Both TAC-
TIC therapy studies (Adamson-Macedo et al., 198/Rdiste & Bushnell, 2000)
measured infants’ transcutaneous arterial oxygesida (TcPQ) and found no
difference in TcP@in any of the before, during, or after phasesesehinvestigators
also conclude that no change in Teh@licates that this method of touch can be
delivered without adverse effects and the unlilaih of exacerbating infant distress.

The results of the present study clearly sugdpedtthe M Technique has
positive immediate physiologic effects from baselihnrough 10 minutes post
intervention, suggesting a relaxing and soothirigotfwhich is different from the
aforementioned studies. Whether or not theseipeghysiologic responses have
long-term implications needs further investigation.
Immediate Infant Behavioral State Response

To our knowledge, no infant massage or M Techngjudies have examined
behavioral state outcomes in this population ddrité born very preterm who received
the intervention starting at 30 weeks’ PMA. Stsdigat have examined the immediate
behavioral response to touch are restricted tdg&oman touch, which include
infants born at slightly older gestational ages dndhot receive moderate pressure
stroking (Harrison et al., 1996, 2000; Modrcin-Tattet al., 2003), Similar to the GHT

studies, infants in the present study had decrdasets of active sleep and motor
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activity during the touch intervention, howeverske differences were significant in
the present study from baseline up to 10 minutbswing the M Technique
intervention. In addition, infants in the presetoidy also demonstrated consistent
trends of increased periods of quiet sleep fronelb@ess during, and post-M Technique
intervention which is different from the GHT stuslighat did not observe a significant
increase in quiet sleep during this same time gdefitarrison et al., 1996, 2000;
Modrcin-Talbott et al., 2003).

Consistent with our feasibility study (Smith et &012), very preterm infants
receiving the M Technique demonstrated positive 8B8ores over time suggesting a
more quiet sleep state during and following the &tHAnhique sessions. However,
unlike our feasibility study, very preterm infamtsthe present study received 30
applications of M Technique intervention over tloeirse of 5 weeks, versus once in
the feasibility study, and the behavioral statessoemained consistently low during
and following the interventions. These study resssiliggest that a 7-minute infant-
driven M Technique intervention can be deliveredtipke times to hospitalized very
preterm infants starting at 30 weeks’ PMA.

Conclusion

This case-control pilot study is one of the fisekamine and support the
cumulative effect of an infant-driven M Techniguméervention that incorporates a
series of stroking movements performed using presisure, sequence, and repetition
in hospitalized very preterm infants over a fiveekgeriod starting at 30 weeks’
PMA. This study demonstrates the utility and fegisytof multiple M Technique

applications in high-risk infants in a level IV NUCstarting at 30 weeks’ PMA with
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notable evidence of positive physiological and véral state impact. These results
indicate that hospitalized very preterm infants tarate an infant-driven systematic
stroking method of touch resulting in soothing elaxing effects. Although no
differences were found between the M Techniquecamdirol groups on neurobehavior
and growth velocity, this study supports that th@ &thnique intervention does not
adversely affect these at-risk infants and was @eemppropriate and beneficial for this
population. Due to the small sample size and stledygn limitations, caution should
be taken in generalizing the results of this stiadgll very preterm infants. This study
provides the framework for further investigatiorddtional research is needed with a
larger, randomized, systematic methodological degigletermine the short- and long-
term effects, specifically as related to brain gtglong-term neurobehavioral
development, as well as decreased stress. Altheoiga component of this study,
future research is also needed to evaluate thete#eaess of a parent-delivered M
Technique and the potential impact on parent memdlemotional health and parent-
infant synchrony.
Limitations

There are several limitations to this study. t-ifse design of the study was
limited to using retrospective case controls ineord match subjects to the
experimental group. Although strict criteria weised to match subjects according to
GA, race, and gender, a threat to internal validiists due to selection bias. Second,
the small sample size and lack of randomizationtditihe ability to generalize findings
and control for additional confounding variablé€3ur study was based on a practical,

but relative small sample size of 9 infants pemugravhich might mask some of the
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additional differences that might exist betweeffiedént groups of infants subjected or
not to the M Technique intervention. Third, thenary investigator provided the
majority of the M Technique interventions and hadted interest in the results;
however, the Pl was not responsible for collecthrggdata. Fourth, we did not take into
account the number of skin-to-skin (SKS) care sessor parent-infant interactions
between the two groups of infants nor did we actéomthe physical and occupational
therapy sessions these infants received as pHrewnfstandard care. All infants
received standard therapy protocols administereallyodevelopmentally trained
neonatal physical and occupational therapists. & besrapists incorporate infant
massage into part of their routine protocol. Thi€W™ environment incorporates a
strong emphasis on optimizing developmental cansistent with supporting sleep
cycles and neurodevelopment. Infants within thi§M are routinely provided
positioning support to facilitate optimal physioicgl development. In addition, the
unit adheres to reducing the stresses of the NIZbibimizing noise and light and
promoting longer rest periods. Parent involvemampymmitment to developmental
care, routine therapy that incorporates infant mgessnd the number of parent-infant
interactions were not accounted for and could explee possibility of no differences
seen in the experimental and control groups. Hiftis, study did not take into account
alterations in brain structure or white matter igjthat is more accurately detected by
MRI than cranial ultrasound, that may further ekpfaoor neurobehavior in the very
preterm infant at term (Inder, Warfield, Wang, Hy@ Volpe, 2005; Inder, Anderson,
Spencer, Wells, & Volpe, 2003). The MRI of one af intervention subjects (Subject

109) at term equivalent revealed periventriculaktemalacia (a form of white matter
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injury) and poor brain development. However, upather analysis, the NNNS
summary scores were virtually the same controfiarghe inclusion of this subject.
Six, this study only examined immediate (e.g., pblggic and behavioral state) and
short-term (e.g., pre and post-weights and NNN$)amues and did not examine long-
term developmental effects. For instance, longemtneurodevelopmental outcomes
at two years of age (and beyond) could have bemrporated, including the Bayley
Scales of Infant and Toddler Development, Thirdtigdi(BSID-III) (Bayley, 2006). In
addition, because the study only consisted of a&8kwntervention, the M Technique
was discontinued once the subjects in the expetahgroup received 30 sessions.
This decision to terminate the M Technique intetianafter 30 sessions and prior to
discharge was difficult because parents, staff, be¥mof the research team, and the
medical care team requested continuation of theeRhique sessions until discharge.
Seventh, one infant was withdrawn from the studgrgo completion after receiving
25 of the 30 M Technique sessions. The subjectwithslrawn because he acquired
necrotizing enterocolitis with bowel perforatioequiring emergent surgery. Attrition
is a threat to internal validity. Eighth, this dyudid not take into account any perinatal
factors that may have influenced neurobehavior.il&the relationship between
perinatal variables and preterm infant neurobehatiterm is complex, studies have
demonstrated that maternal antenatal steroidsiypalgiaffect neuorbehavior in infants
born very preterm (Brown et al., 2006). Ninth, Yagiability of the infant’s state prior
to administration of the NNNS is another limitatiohthis study. Proper
administration of the NNNS times is dependent @ngresence of proper state. Six

states are recognized by the NNNS including quésts active sleep, drowsy, quiet
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awake, active awake and crying. The optimum timadiminister the NNNS is 2 hours
after feeding, since it allows the examinationtartswhile the infant is in a sleep state
and gradually changes to a state of wakefulnesghwdan be challenging in an
intensive care environment. However, it is noacleow this variation may have
affected the results as all items were still adstered accordingly. In addition, it's
important to note that the NNNS evaluation is amig snapshot or window of time
and does not take into account variables that nasg bccurred immediately before or
after the evaluation. Finally, the examiner wasbimtded to observing and recording
behavioral state data and knew that the intervemtias administered, which may have
resulted in bias in the recording, but is very kel that such observation would have
influenced the physiologic or NNNS measures.
Recommendations for Future Research
Strengths of this dissertation study despitefisegnentioned limitations
include the fact that it allowed modification of existing workable and realistic
protocol that could be administered multiple tirogsr several weeks, which will
enhance the design of the next phase of resedittl. modified protocol has also
allowed us to extendomforting touctio a length of period rarely explored in this
population and field of research. Logistical bagiwere also identified, requiring
detailed coordination of the research team, anldaectiming of the intervention as it
relates to the infant’s:
e hands-on care schedule,
e feeding schedule,

e procedure schedule (such as eye exams), and
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e parent/family interaction schedule.

The identification and broader understanding o$¢hlegistical issues also led to
refinement of successful recruitment approachesdatal collection methods, as well
as gathering of data that will aid in determinisgiraated sample size for future
studies. Thus, this pilot study provides evideimcduture funding bodies that the
research team is knowledgeable and competent ity @air the next phase of study and
that the next phase is worth funding. It is ourldbat the next phase of study will be
fruitful and foster new transformational knowledbat will be applied to the lives of
very preterm infants and their families.

The M Technique can be easily delivered to verygone infants in a level IV
NICU who are 30 weeks’ PMA without notable advezffiects and with evidence of
positive physiologic and behavioral state impa&dditional research is needed with a
larger, randomized, systematically methodologieaigh to determine both short- and
long-term effects as it relates to brain growtimgderm neurobehavioral development,
as well as decreased stress. Future researdoisedded to evaluate the effectiveness
of parent-delivered M Technique session and theriatl impact on parent mental and
emotional health and parent-infant synchrony. Thetee research studies should
incorporate a modifiable infant-driven M Techniquetocol starting prior to 30
weeks’ PMA to determine timing, duration, and freqay of this novel approach.

Implications for Practice
Findings from this study build upon the scienceéooich for very

preterm infants and are important because mudheotare delivered to this high-risk

population includes minimal stimulation, resultingimited comforting touch
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stimulation (Smith, 2012). This study is one d first to support an infant-driven
systematic method of stroking touch with over &fiveek period starting at 30 weeks’
PMA. Importantly, while the majority of infant masge studies incorporate a 15-
minute massage intervention, including 10 minufema@derate pressure stroking and 5
minutes of kinesthetic stimulation, this study destoates that positive physiological
and behavioral state changes occurred after omindtes of the M Technique
intervention, resulting in a lesser need of timmoutment and effort by caregivers.
Neonatal health care professionals can apply anpalig cost-effective, infant-driven
comforting touch strategy, the M Technique, aimieducing stress and optimizing
the sensory experience of very preterm infants.eMimportantly, neonatal health care
professionals can teach parents to deliver the bhiligue, which could ultimately
have infant, parent, and infant-parent dyad impilices with beneficial outcomes for

the infants, their families, the healthcare systend society in general.
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Washington University
IRE Authorization Agreement

This Agreement is made and entered into this_ 87 ™ davof D ey b
2011, by and between Washington University, a Missouri charitable and educational
institution [“WLU"), and the Curators of the University of Missour on behalf of
University of Missouri — Kansas City (“UMKEC).

Whereas. WL feculty members desire fo conduet the research peoject(s] described
it Atlachment A 10 this Agreement (' Research Project=") in collaboration with UMEC;
and

Wherzas, WL and TIMEC mutually desire that the WL [RE serve as the
[nstitutionnl Review Board (IRB} of record to review end approve Resenrch Project
protocols invelving human research participants that will be conducted by Full-time WL
faculty members and employees in coilaboration with UMEC.

Mow, therefore, in considerntion of the premises set forth ebove and the muotzal
covenants sef forth below, WL and UMEC agree 25 follows:

1. Wl IRB shall provide [RB revisw for the Rescarch Projects identifi=d in
Amtachment A o this Agreement.

WL OHRP Federalwide Assurance (FWA) Number: FWADOUG2284

WU [RB Registrafion Numbers: TRBOOOMG 53, TRBDODOT 723, IRBOOOGG 164,
[RRO0000165, [RBOD0OZ1ET, IRBOOM0L 66, IRBO0000167, [EBOOGO1 730,
IEBO000098E, TRENO0021 68 and TREBOMIOA594.

x UMEC shall rely upon WL IRB review for the Research Projects identified in
Attachment A to this Agrecment

UMKC OHRP Federalwide Assurance (FWA) Number: TORG Dond 3 FF

s The authorized Officials zigning below agree that LIMEC may rely on the W
IR review, approval, and continuing oversight provided under W's FWA for the
Research Projecis identified in Attachment A to this Agreement

4, LKL remains responstble for ensuring complisnce with the Wl [RB's
determinations and with the terms of its OHEP-gpproved Assurance for research
conducted at UMKC facilities, Belevant minutes of IRB meetings shall bz made
available to TTMEC upon peguest.

3. The raview, approval, and continuing oversight perfoomed by the W IRB shal]
satisty the requirements of the HHS regulations for the protection of human subjects at 25
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CFR da, the requirements of Wl's OHRP-approved FWA, and the HIPAA Privacy
regulations ar 45 CFR Parts 160 and 164.

& Either party shall have the right to terminate this Agreement with or without cause
upon 30 days written advancs notice to the other party, ‘WU shall also hive the right to
terminate this Agreement immediately upon written notice to UMEC in the event that (1)
the Research Project is terminated; (2} UMKC is debarred from pasticipation in federally
funded research; (3) UMEKC s determined to have violated any of the provisions of this
Agreement or fiederal, state or local laws or regulations; or {4) if appliceble, a subcontract
entered into between the Parties to this Agreement with respect to a Research Project
identified on Attachment A to this Agreement is terminated.

T. The Parties will each maintain their own separate general and professional
linbility coverage in the amounts of $1,000,000 per occurrence and $3,000,000 in the
aggragate for cach policy. Such insurance will be for claims, costs, or liability for a loss,
damage, injury or loss of life resulting from their respective participation in this
Agreement, and eny eelevant protecols developed under the Research Project.

8 W agrees to defend, indemnify and bold harmless UMELC, its emplovess,
officers and trustees from and against gll elaims, costs, and liabilities, including storney
fees and expenses, arsing directly from perfommance of WL of its duties and obligations
under this Agreement.

9. UMEC agrees to defend, indemnify and hold harmless W, its emplovers,
officers and trustess, as well as the WU [RB and its individual members, from and
agairst all claims, costs. and liabilities, including attorney fees and expenses, arising out
of performomee of UMKC or any of its employees, students or agents, of the duties and
obligations under this Agreement.

10.  This Agreement will be governed and construed in accordance with the laws of
the State of Missouri,

11.  This Agreement. and the duties and obligations associated with this Agreement,
miay nod be assigned by gither party without the prior written consent of the other party.

12, Mo Amendments or changes to this Agreement shall be effective unless made in
writing and signed by the other party.

WASHINGTON UNIVERSITY UNIVERSITY OF MISSOLURI -
KANSAS CITY
- 8 W ] |n—._j& "
By — h;—tmﬁﬁw@w
Larry J. Skfipiro, M To Bolimoas, PROD.
Executive Vice Chancellor for Chancatar for Research

Medical Affairs and Dean Univeesity of Missouri - Kansas City

IJ
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INFORMED CONSENT DOCUMENT

Project Title: Impact of a Novel Relaxation Method of Touch (M Tebnique®) on Neonatal
Neurobehavioral Development Among Very Preterm Infats.

Principal Investigator: ~ Joan Smith
Research Team Contact: Joan Smith 314-454-6037

This consent form describes the research studyelps you decide if you want to participate. It
provides important information about what you veill asked to do during the study, about the risks an
benefits of the study, and about your rights assearch participant. By signing this form you are
agreeing to participate in this study.

If you have any questions about anything in thisifoyou should ask the research team for

more information.

You may also wish to talk to your family or friendBout your participation in this study.

Do not agree to participate in this study unlessrésearch team has answered your

questions and you decide that you want to be pahi®study.

WHAT IS THE PURPOSE OF THIS STUDY?

This is a research study. We invite you to pagyéte in this research study because your childbwas
before 30 weeks’ gestation, is a patient in thena&ad intensive care unit (NICU), and is now aste20
weeks’ post-menstrual age.

The purpose of this research study is to systeaibtiest the cumulative effect of the M Technium
infant brain development in hospitalized infantsrbeery preterm. Survival rates for preterm infants
(less than 30 weeks gestation) have improvedwitbtadvances in medical care. However, babies
born prematurely have a higher risk for developmlgmioblems. Often the NICU is stressful for the
developing premature baby and strategies to maléyaby’s environment are needed to decrease
stress. Touch is one of the first human sensdsvelop and is the foundation of your baby’s
communication. Positive gentle human touch caheveeficial for babies.

The M Techniqu® is a relaxation technique that has been spedifidaiveloped as a structured and
systematic relaxation method of touch for hospaliintensive care patients. This technique
incorporates a series of stroking movements peddrin a set sequence for patients who are toddragi
to tolerate a traditional massage. The M Techrfiqui# be administered to your baby’s back. Our
research team studied the effects of a onetimecagion of the M Techniqifeon other NICU babies
similar to yours. We found evidence of positivggiblogical and behavioral changes. There were no
adverse effects. No studies to date have examimsiible applications of the M Technidtian
hospitalized very preterm infants. The M Technftuéll be delivered by an experienced neonatal
nurse practitioner or therapist trained in the MArequé method. The technique will be delivered to
your son/daughter once he/she reaches 30 weeksgostrual age. After you provide consent, your
child will be randomly assigned to either a contnaup (routine NICU care) or a treatment group
(routine NICU plus the M Technigfie This means that the study treatment you recgillde
determined purely by chance, like flipping a coif¥our child’s participation in this study will leus

to better understand whether the Technfgsesuitable and beneficial for preterm babiesiaaMICU.
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WHAT W ILL HAPPEN DURING THIS STUDY?

e During your baby’s stay in the NICU, he/she is lgeaisked to allow an experienced neonatal
nurse practitioner or therapist to deliver the MAmiqué once he/she reaches 30 weeks’ post-
menstrual age (PMA). If your baby is in the treattngroup, the relaxation technique will be
delivered to your son/daughter’s back and will lastonger than 15 minutes. A member of the
research team will monitor your child’s behavioioptto, during and up to 10 minutes after
delivering the M Technig(fe If your child is in the treatment group, the M hiemqué® will be
provided 6 times per week, no closer than 6 hopastafor 5 weeks, for a total of 30
applications. During this time, you may choosstay and watch your child receive the
Techniqué or you may choose to leave.

e The delivery of the technique will take place atiyohild’s bed space within the NICU.

¢ We will use specific medical information that idleoted as part of your child’s routine clinical
care (heart rate, respiratory rate, oxygen satmafiweight) and record your child’s behavioral
state (specifically looking at your child’'s cuesiaieep-wake states).

e At the end of the 5 weeks, a neurobehavioral evialnavill be administered in your child’s
room by a trained occupational therapist that itife in the use of neurobehavioral measures.

HOW MANY PEOPLE W ILL PARTICIPATE?
Approximately 20 people will take part in this spurbnducted by investigators at Washington
University.

HOW LONG WILL I BE IN THIS STUDY?

If you agree to take part in this study, your chkildivolvement will last for 5 weeks. If your child part
of the treatment group, he/she will receive the &tfniqué 6 times per week for a total of 5 weeks.
Each M Techniqu®session will last no longer than 15 minutes.

WHAT ARE THE RISKS OF THIS STUDY?

Your child may experience one or more of the riskiicated below from being in this study. In aduafiti
to these, there may be other unknown risks, osrilsit we did not anticipate, associated with baing
this study. There are no foreseeable risks togypatiing in this study. However, even though uelljk
your baby may exhibit signs of stress during thaiaibtration of the M Techniqfe Typically,
preterm infants show their stress cues by demdmgjrphysiologic changes such as heart rate,
respiratory rate, or oxygen saturations or theyalestrate behavioral cues such as crying, facial
grimacing, finger splaying, hiccoughs, and eyesotied. However, to minimize this risk, the M
Techniqué will be delivered based on your baby’s cues aritheidelivered by an experienced
neonatal nurse practitioner or therapist traineg@ognizing infant stress signs. The M Technfquél
be delivered once your baby shows signs that hédsteady to be touched.

WHAT ARE THE BENEFITS OF THIS STUDY?

We don’t know if your child will benefit from beinign this study.

However, we hope that, in the future, other peamilght benefit from this study because a better
understanding of whether or not babies born veeygom are able to tolerate a technique that could
provide relaxation, comfort and decrease streski@id in their development.

WILL IT COST ME ANYTHING TO BE IN THIS STUDY?
You will not have any costs for being in this resbastudy.

WILL | BE PAID FOR PARTICIPATING?
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You will not be paid for being in this research study.

‘WHO IS FUNDING THIS STUDY?
The research team has received funding from the St. Louis Children’s Hospital Research Grant program
to conduct this research study.

HOW WILL YOU KEEP MY INFORMATION CONFIDENTIAL?
It is possible that other people such as those indicated below may become aware of your participation in
this study and may inspect and copy records pertaining to this research. Some of these records could
contain information that personally identifies you.
*  Government representatives, (including the Office for Human Research Protections) to complete
federal or state responsibilities
s Hospital or University representatives, to complete Hospital or University responsibilities
s Information about your participation in this study may be documented in your health care records
and be available to your health care providers who are not part of the research team.
*  Washington University’s Institutional Review Board (a committee that oversees the conduct of
research involving human participants.) The Institutional Review Board has reviewed and
approved this study.

To help protect your confidentiality, we will retain electronic information in a secure format using
password-protected computer records. Hard copy and the records will be identified only by study
number and stored in a locked file cabinet. The site PL, in a separated locked file cabinet, will keep a log
of study numbets and de-identifying data. All file cabinets containing data are inside a locked office in
a corridor accessible only with badge access. If we write a report or article about this study or share the
study data set with others, we will do 5o in such a way that you cannot be directly identified.

Are there additional protections for my health information?
Protected Health Information (PHI} is health information that identifies you. PHI is protected by federal
law under HIPAA (the Health Insurance Portability and Accountability Act). To take part in this research,
you must give the research team permission to use and disclose (share) your PHI for the study as
explained in this consent form. The research team will follow state and federal laws and may share your
health information with the agencies and people listed under the previous section titled, “How will you
keep my information confidential ?”

Once your health information is shared with someone outside of the research team, it may no longer be
protected by HIPAA.

The research team will only use and share your information as talked about in this form. When possible,
the research teamn will make sure information cannot be linked to you (de-identified). Once information
is de-identified, it may be used and shared for other purposes not discussed in this consent form. If you
have questions or concerns about your privacy and the use of your PHI, please contact the University’s
Privacy Officer at 866-747-4975.

Although you will not be allowed to see the study information, you may be given access to your health
care records by contacting your health care provider.

If you decide not to sign this form, it will not affect
your treatment or the care given by vour health provider.
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your insurance payment or enrollment in any healkhs.
any benefits to which you are entitled.
However, it will not be possible for you to taketpa the study.

If you sign this form:

e You authorize the use of your PHI for this research

Your signature and this form will not expire asdas you wish to participate.

You may later change your mind and not let theardeteam use or share your information (you

may revoke your authorization).

e To revoke your authorization, complete the withdabletter, found in the Participant section of
the Human Research Protection Office websitetat//hrpo.wustl.edor use the direct link:
http://hrpohome.wustl.edu/participants/Withdrawatipgate.rtj or you may request that the
Investigator send you a copy of the letter.

o If you revoke your authorization:
I The research team may only use and share informalieady collected
for the study.
I Your information may still be used and shared ifessary for safety
reasons.
I You will not be allowed to continue to participatethe study.

IS BEING IN THIS STUDY VOLUNTARY?

Taking part in this research study is completeljmtary. You may choose not to take part at Hill.
you decide to be in this study, you may stop pgdiing at any time. If you decide not to be irsth
study, or if you stop participating at any timepye@on’t be penalized or lose any benefits for whioh
otherwise qualify.

What if | decide to withdraw from the study?

You may withdraw by telling the study team you moelonger interested in participating in the stody
you may send in a withdrawal letter. A sample wittvehal letter can be found http://hrpo.wustl.edu
under Information for Research Participants.

Will | receive new information about the study while participating?
If we obtain any new information during this stutiat might affect your willingness to continue
participating in the study, we’ll promptly provigeu with that information.

Can someone else end my participation in this stu@y

Under certain circumstances, the researchers mégtitle to end your participation in this research
study earlier than planned. This might happen bezgour baby was showing stress cues and in our
judgment it would not be safe for him/her to conén

WHAT IF | HAVE QUESTIONS?

We encourage you to ask questions. If you havegargtions about the research study itself, please
contact: Joan Smith (314) 454-6037 or Terrie If@&4A) 454-6148lf you experience a research-related
injury, please contact: Joan Smith (314)454-603Verie Inder (314) 454-6148.

If you have questions, concerns, or complaints apour rights as a research patrticipant, pleastacon
the Human Research Protection Office, 660 SouthidEAvenue, Campus Box 8089, St. Louis, MO

112



63110, (314) 633-7400, or 1-(800)-438-0445 or etmgib@wusm.wustl.edu. General information
about being a research participant can be fourditking “Participants” on the Human Research
Protection Office web siténttp://hrpohome.wustl.eduTo offer input about your experiences as a
research subject or to speak to someone othethbkaesearch staff, call the Human Research
Protection Office at the number above.

This consent form is not a contract. It is a writexplanation of what will happen during the stifdy
you decide to participate. You are not waiving &gal rights by agreeing to participate in thidgtu

Your signature indicates that this research studytieen explained to you, that your questions have

been answered, and that you agree to take pdiisistudy. You will receive a signed and datedycop
of this form.

Parent/Guardian Name and Relationship to Partitipan

Do not sign this form if today’s date is afterexriraTiON DATE: 07/17/13.

(Child’s name — printed)

(Signature of Parent/Guardian) (Date)

(Name of Parent/Guardian — printed)

OPTIONAL Parent/Guardian Name and Relationship to Partitipa
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Do not sign this form if today’s date is afterexpiraTiON DATE: 07/17/13.

(Child’s name — printed)

(Signature of Parent/Guardian) (Date)

(Name of Parent/Guardian- printed) (Relationgbiparticipant — printed)

Statement of Person o Obtained Consent

The information in this document has been discusstdthe participant or, where appropriate, whk t
participant’s legally authorized representativéne Participant has indicated that he or she uratedst
the risks, benefits, and procedures involved watttipipation in this research study.

(Signature of Person who Obtained Consent) (Date)

(Name of Person who Obtained Consent - printed)
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INFANT DEMOGRAPHIC DATA COLLECTION FORM
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Infant Demographic Data Collection Form

Infant Study ID #

Male/Female

Gestational Age

Birth Weight

Race

Admitting Diagnoses

*Postmenstrual Age

*Current Diagnoses

Critical Risks Index for Babies (CRIB

Score)
*Current Weight

Note: Collection starts at admission to the stualy #aroughout.

*Characteristics obtained more than once.
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APPENDIX D

NICU NETWORK NEUROBEHAVIORAL SCALE (NNNS)
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nicu
Network
Neurobehavioral
Scale
Scoring Sheet

Year Month Day

Child’s Date of Birth

Examiner’s Name: I:D D_.__l D:‘
Child’s Chronological Age

Administration Start Time: ED [D D:I
Prematurity Adjustment

Administration End Time: D:I I:D I:D

Child’s Corrected Age D:‘ D:‘ D:]

Child's Name/l.D. Number:

Notes:

AUL-H-

[FUBLISHING C9),

Post Office Box 10624 ISBN 1-55766-763-2

Baltimore, MD 21285-0624 Copyright © 2005 by Paul H. Brookes Publishing Co., Inc.
All rights reserved.
www.brookespublishing.com Printed in the U.S.A.
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PART I: EXAMINATION

A, Pre-Examination Observation

1. Initial state observation

B. Habituation (States 1 and 2)

2. Response decrement to light

3. Response decrement to rattle ]:I:]

4. Response decrement to bell

e

Unwrap and Supine

5. Posture (States 1, 2, 3, 4, and 5)

6. Skin color (States 1, 2, 3, 4, and 5)

7. Skin texture

Yes No

Is the infant in State 1, 2, 3, 4, or 57

If yes,

a. Desquamation

b. Excoriations (abrasions)
c. Loose skin

d. Deep creases around the eyes and nose

8. Movement (States 1, 2, 3, and 4)

of the foot (States 1, 2, and 3)
D. Lower Extremity Reflexes (States 3, 4, and 5)

If asymmetry, describe the less optinial side.

10. Plantar grasp

9. Response decrement to tactile stimulation Dj

NICU Network Neurobehavioral Scale (NNNS™) by Barry M. Lester & Edward Z. Tronick.
© 2005 Paul H. Brookes Publishing Co., Inc. All rights reserved.
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D. Lower Extremity Reflexes (States 3, 4, and 5)—Continued
If asymmetry, describe the less optimal side.

yiL AL YR

AR

11. Babinski reflex

AR

12. Ankle clonus

13. Leg resistance

14. Leg recoil

15. Power of active leg movements

16. Popliteal angle

]

 If asymmetry, describe the less optimal side.

YL AL YR AR

E. Upper Extremities and Face (States 3, 4, and 5)

17. Scarf sign

=[]

YL AL YR

18. Forearm resistance

YL AL YR AR

19. Forearm recoil

20. Power of active arm movements

21. Rooting

22. Sucking

23. Grasp of hands

HHHHHHdH dHdoddE

NICU Network Neurobehavioral Scale (NNNS™) by Barry M. Lester & Edward Z. Tronick.
© 2005 Paul H. Brookes Publishing Co., Inc. All rights reserved.
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L. infant Supine on Examiner’s Lap (Siates 4 and 5}—Continued

L]
[ L]
L[]
[ L]
L]
(1]
[ 1]

39. Orientation animate auditory
40. Orientation animate visual & auditory

1. Infant 5pin (5tates 3, 4, and 5)
i asymmetry, describe the lessoptimaliside.

vy AL ¥R AR

41. Tonic deviation of head and eyes

42. Nystagmus

K. tnfant Supine in Crib (Stwtes 3, 4, and 5
It asymmetry, describe the less optimal side.

43. Defensive movements

44, Asymmetrical tonic neck reflex (ATNR)

45. Moro reflex

PART H. EXAMINER RATINGS

L. Sumnmary ltems

46. Orientation handling procedures

Was infant in State 4 or 5?

If yes,

a. Repeated time out . Swaddling

b. Hand holding/Ventral pressure g. Rocking/Walking

c. Auditory stimulation (voice or rattle) Ei h. Sucking/Pacifier

(]

NICU Network Neurobehavioral Scale (NNNS™) by Barry M. Lester & Edward Z. Tronick.
© 2005 Paul H. Brookes Publishing Co., Inc. All rights reserved.

i. Other

d. Jiggling/Vertical rocking

e. Covering/Wrapping
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L. Summary ltems—Continued

47.

48,

49,

5

(=

5

5

N

5

W

54.

5

ol

56.

Alertness (States 4 and 5)

General tone-Predominant tone
(States 4 and 5)

Motor maturity (States 4 and 5)

. Consolability with intervention

(States 6 to 4 and below)

. Peak of excitement (All states)

. Rapidity of build-up

(All states with State 6 at least 15 seconds)

. Irritability (All states)

Spontaneous activity (States 3, 4, and 5)

. Elicited activity (States 3, 4, and 5)

Tremulousness (All states)

PART Ill. STRESS/ABSTINENCE SCALE

M. Physiological

66. Labored breathing

Physiological Subtotal

N. Autonomic

68. Sweating

69. Spit-up

70. Hiccoughing

Autonomic Subtotal

[]
[]

L]
L[]
[ ||
] ]
[ ]
[ [ ]
L[]
1]
L[]
L]

Yes

No

No

vl

7. Amount of startle during exam
(States 3, 4, 5, and 6)

vl

8. Lability of skin color
(As infant moves from States 1 to 6)

vl

9. Lability of states (All states)

=3

0. Self-quieting activity
(States6 and 5to 4, 3, 2, 1)

o

1. Hand-to-mouth facility (All states)

o

2. First predominant state

o

3. Second predominant state

64. Post-Examination state observation

5. Order of administration

)]

67. Nasal flaring

71. Sneezing

72. Nasal stuffiness

73. Yawning

NICU Network Neurobehavioral Scale (NNNS™) by Barry M. Lester & Edward Z. Tronick.
© 2005 Paul H. Brookes Publishing Co., Inc. All rights reserved.
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O. CNS

74. Abnormal sucking 80. Hypertonia

75. Choreiform movements 81. Back arching
76. Athetoid postures and movements 82. Fisting
77. Tremors 83. Cortical thumb

a. Low frequency / High amplitude 84. Myoclonic jerks

b. High frequency / Low amplitude 85. Generalized seizures

a1

78. Cogwheel movements 86. Abnormal posture

79. Startles

CNS Subtotal ¢

P. skin
Yes No
87. Pallor 90. Overall cyanosis
88, Mottling 91. Circumoral cyanosis

89. Paroxysmal cyanosis 92. Periocular cyanosis

Skin Subtotal «

Q. Visual

93. Gaze aversion during orientation 98, Sustained spontaneous nystagmus

94. Pull down during orientation 99. Visual locking
95. Fuss/cry during orientation 100. Hyperalertness
96. Obligatory following during orientation 101. Setting sun sign

97. End point nystagmus during orientation 102. Roving eye movements

NICU Network Neurobehavioral Scale (NNNS™) by Barry M. Lester & Edward Z. Tronick.
© 2005 Paul H. Brookes Publishing Co., Inc. All rights reserved.
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Q. Visual—Continued

103. Strabismus 105. Other abnormal eye signs

104. Tight blinking

R, Gastrointestinal

106. Gagging/choking
107. Loose and/or watery stools

108. Excessive gas, bowel sounds

Gastrointestinal Subiiotal . |:|:|

5. State

Yes No Yes

]

109. High-pitched cry 113. Extreme irritability

110. Monotone-pitched cry 114. Abrupt state changes

115. Inability to achieve
quiet awake state (4)

111. Weak cry

112. No cry

Stress/ Abstinence Total ED

NICU Network Neurobehavioral Scale (NNNS™) by Barry M. Lester & Edward Z. Tronick.

© 2005 Paul H. Brookes Publishing Co., Inc. All rights reserved.
ISBN 1-55?bb-7L3-2
9781557667632
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APPENDIX E

ANDERSON BEHAVIORAL STATE SCALE (ABBS)
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ANDERSON BEHAVIORAL STATE SCALE (ABSS)

12

11

10

EYES OPEN OR CLOSED

HARD CRYING: VERY RED FACE; CLINCHED FISTS; VERY
PROLONGED EXHALATION; AUDIBLE OR SILENT CRY; ENTIREBBODY
VERY TENSE

CRYING: RED FACE; PROLONGED EXHALATION; AUDIBLEOR SILENT
CRY; GENERAL BODY TENSION (RED FACE)

FUSSING: NORMAL COLOR; SLIGHTLY PROLONGED EXHATION;
WHIMPERS; (PRE-CRY GRIMACE; SNORTS)

EYES OPEN

VERY ACTIVE: TOTAL BODY MOVEMENT; TWISTING OR LIFTING
TRUNK; TURNING HEAD SIDE TO SIDE

ACTIVE: WHOLE LIMB MOVEMENT

AWAKE, QUIET: EYES DON'T FIX AND FOLLOW; SAME MOEMENT
AS 6

ALERT INACTIVITY: EYES FIX AND FOLLOW; NO MOVEMENT OR
SLIGHT SLOW MOVEMENT OF FACE, HAND, FOOT, HEAD, FGERARM,
OR LOWER LEG,; (EYE CONTACT)

EYES OPENING AND CLOSING

DROWSY: QUIET OR SOME MOVEMENT; DULL GLAZED APPEARNCE
TO EYES

EYES CLOSED

VERY ACTIVE SLEEP: TOTAL BODY MOVEMENT; TWISTING RUNK
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ACTIVE SLEEP: IRREGULAR RESPIRATION; WHOLE LIMB
MOVEMENT; (RAPID EYE MOVEMENT; FACIAL GRIMACES)
IRREGULAR QUIET SLEEP: IRREGULAR RESPIRATION; NO
MOVEMENT OR SLIGHT, SLOW MOVEMENT OF FACE, HAND, FOT,
HEAD, FOREARM, OR LOWER LEG; (BRIEF APNEA)
REGULAR QUIET SLEEP: REGULAR RESPIRATIONS: FATNOR NO
MOVEMENT; (SLIGHT MOVEMENT OF FINGERS AND TOES)

SUCKING: HAND = H; FINGER - F: THUMB - T; PACIFIER P;

OTHER: HICCOUGHS =C; YAWN =Y; TWITCH = W; MOUTHIE = M.

USE ONLY ONE LETTER

RULES FOR SCORING ABSS

1. SCORE THE HIGHEST NUMBER THAT OCCURS DURING A-SECOND

INTERVAL.

2. |IF THE BABY HAS EYE PATCHES ON, ASSUME THE EYBESRE CLOSED,

UNLESS THEY ARE SEEN TO BE OPEN.

3. IF SOMEONE IS WORKING WITH THE INFANT, WAIT UNIL 1 MIN.

AFTER THE INTERVENTION; THEN SCORE AROUSAL FOR 3ES.

4. IF STATE 6 OCCURS AT ANY TIME DURING THE OBSERMION, SCORE

THE AROUSAL LEVEL AS 6, EVEN IF A HIGHER NUMBER OCORS.

5. IF ONE EYE IS OPEN AND ONE EYE IS CLOSED, SCORHIS A STATE 5.

6. ITEMS IN PARENTHESES NEED NOT BE PRESENT.
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Childrel \s

HOSPITAL * ST. LOUIS

HealthCare’

One Children’s Place

St. Louis, Missouri 63110

May 9, 2012

Joan R. Smith, MSN, RN, NNP-BC

Neonatal Nurse Practitioner

St. Louis Children’s Hospital

Dear Ms. Smith:

| am pleased to inform you that you project entittdmpact of a Novel Relaxation

Method of Touch on Neonatal Neurobehavioral Develept Among Very Preterm Infants”

has been selected for funding in the amount of 838Bugh the St. Louis Children’s Hospital

Research Grant program. This grant is made podsybignerous contributions to the St. Louis

Children’s Hospital Foundation. To access the fumslaeeded, please contact either Dr. Karen

Balakas or Lisa Carroll at 454-42161bc5945@bjc.org

Please complete the following steps to begin th@ementation process:

Sign and return the enclosed Letter of Agreemebtrtd<aren Balakas at SLCH
Develop an IRB proposal for the Washington UniuwgisiHRPO. Please contact me if
you need assistance accessing or completing tlreedorms.
Provide a copy of the Washington University IRB qval to Dr. Karen Balakas
before beginning work on your project.
Submit quarterly progress updates and expendiag@sdicated on the attached form
yearly by the following dates:

o April 1%

o July &

o October ¥

o January 1
Sincerely,

Karen Balakas, PhD, RN, CNE

Director, Clinical Research Partnerships
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National
Association of
Neonatal
Nurses

National Association of Neonatal Nurses
Research Institute Small Grants Award Program

July 20, 2012
Dear Joan Renaud Smith:

On behalf of the National Association of Neonatal Nurses (NANN) thank you for
submitting your application, Impact of a Novel Relaxation Method of Touch on
Neonatal Neurobehavioral Development Among Very Pre term Infants, for the 2012
Small Grants Award Program. Congratulations, your application was chosen to receive
one of these awards, a $5,000 grant.

Each application was assigned to thr ee reviewers, all of whom are active neonatal
researchers. The reviewers noted the high quality of applications submitted and the
many strong candidates for research funding. You should be very proud of this
accomplishment! Your passion for neonatal nursing is evident as well as your
commitment to advancing nursing research.

Attached are your comments regarding your grant submission. Please use these
constructively as you move forward in conducting your research. At the NANN
Conference in October in Palm Springs, you will be acknowledged for your achievement.
One of the requirements in receiving this Small Grants Award is that you attend the 2012
NANN Educational Conference in Palm Springs, CA, October 17-20". Registration and
housing are now open and you can save $100 by registering before September 17 .
Please go to the conference page at www.NANN.org to register and acquire your
housing information.

To confirm that you will be accepting this award and attending the NANN conference,
please email Kristi AR Conley, NANN Education Manager, kconley@NANN.org. At that
point, you will have someone ‘assigned’ to you as a NANN point of contact for you and
your mentor.

Funds will be distributed once we have proof of IRB approval . Please submit to the
NANN offices as soon as possible. To submit your IRB approval or should you have any
questions, please contact Kristi AR Conley, NANN Education Manager, 847-375-04835
or the email address above.

Sincerely,

Jacqueline M. McGrath
Chair, Research Institute Steering Council

4700 W. Lake Avenue « Glenview IL 60025 « 800-451-3795
www.nann.org
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