**The following purpose, introduction, and outline were taken in large part from AOTA’s NICU Knowledge and Skills Paper, 2000 (revised 2006).  APTA has a similar paper, in outline form that discusses much of the same material as AOTA’s Knowledge and Skills Paper (Sweeney, Heriza, Reilly, Smith, VanSant, 1999).    
Purpose:  The purpose of the following guidelines is to provide a systematic structure of learning for occupational and physical therapists who want to work in the neonatal intensive care unit (NICU).  Occupational/Physical therapy practice with infants in the NICU and their families is high risk and specialized, only appropriate for therapists with advanced knowledge and skills in neonatal care.

Introduction:  Specialized knowledge of neonatal medical conditions and developmental variability and abnormality in infants cared for in the NICU is essential to safe, effective practice.  The therapist must recognize the complex medical needs and vulnerabilities of premature infants.  These infants frequently are physiologically fragile and easily compromised by environmental conditions.  Interactions and therapeutic interventions that may appear innocuous can trigger physiologic instability in an infant and can be life threatening.  In fact, protecting the fragile neonate from excessive or inappropriate sensory aspects of the environment is often a more urgent priority than direct interventions with the infant.  Therapy approaches, such as sensory integration and neorodevelopmental intervention, are applicable within the NICU setting.  However, these approaches may need to be modified according to the infant’s medical status, physiological homeostasis, and developmental and family needs.


The special needs of families whose infants are in the NICU also must be recognized.  The NICU is a stressful place for parents and because of their infant’s medical status and uncertain outcome, parent-infant attachment may be altered.  The attachment process is essential to optimal infant developmental outcomes.  Therapists must be sensitive to family circumstances, priorities, concerns, and cultural beliefs.  In order to foster the infant’s optimal development, the therapist must seek ways to establish supportive, collaborative, and therapeutic relationships with family members.


The social and physical aspects of the NICU environment can be stressful to infants and families.  The therapist must understand the effects of lighting, sound, bedding, equipment, and social interactions on the infant and family.  This knowledge is used as a basis for therapeutic evaluation and contributes to effective intervention strategies.


The specialized knowledge required for practice in the NICU includes familiarity with relevant medical conditions, procedures, and equipment; an understanding of the individualized developmental abilities and vulnerabilities of infants; an understanding of theories of neonatal neurobehavioral organization; working knowledge of family systems, early social-emotional development, infant mental health, and NICU ecology; and an understanding of multidisciplinary team collaboration.  Most importantly, the NICU therapist must have a clear understanding of the manner in which these factors interact to influence behavior.  The therapist develops the necessary skills through continuing education, individual study, and supervised mentored clinical experience in evaluation and intervention specific to our NICU.  Neonatal practice requires advanced clinical reasoning skills and, therefore, is not recommended for entry-level therapists or therapy assistants. 


The guidelines to follow are intended to be completed over a 2 – 3 year period while practicing as a staff therapist outside of the NICU.  They are detailed and complex in an effort to ensure the therapist’s competence in working with such fragile infants in such a multifaceted environment.  A commitment to the process is essential and one’s ability to work well with other members of the team is the top priority.  If a therapist is not an entry-level therapist and has pediatric or previous NICU experience, they may move through the process in less than 2 years but nonetheless must complete the process.


The guidelines will be organized into three main areas—the infant, the family, and the NICU environment.  There will be specific competencies, requirements, tests, and observations by a mentor in each of the three sections.  The following outline is from AOTA’s Knowledge and Skills Paper and the training module addresses each of these areas in detail.    

INFANT
I.  Medical knowledge base as the foundation for understanding infant behavior


A. Medical terminology and abbreviations used in the NICU
            B. NICU equipment  
            C. Diagnostic procedures 

            D. Medical procedures

            E. Nursing procedures and routines

            F. Respiratory support

            G. Thermoregulatory support

            H. Nutritional support

             I. Medications and effects

             J. Infection Control

II. Factors that may influence infant and child development


A. Prenatal


     1. Maternal and fetal complications during pregnancy

                 2. Genetic disorders, congenital anomalies, syndromes, isolated defects

                 3. Teratogens (illicit drug exposure, radiation, environmental contaminates)

                 4. Infectious diseases (rubella, cytomegalovirus, herpes, toxoplasmosis, HIV)

                 5. Social risk factors (poverty, inadequate support, stress, environmental)

            B. Perinatal

                 1. Maternal complications during delivery

                 2. Neonatal complications during delivery

                 3. Gestational age and birth weight

            C. Postnatal conditions and complications

                 1. Respiratory

                 2. Cardiovascular

                 3. Neurological

                 4. Sensory

               5. Orthopedic

               6. Gastrointestinal

               7. Metabolic

               8. Hemolytic

               9. Dermatologic

              10. Infectious disease

              11. Iatrogenic complications

III. Knowledge of the developmental course, abilities, and vulnerabilities of infants in the       

       NICU

       A. Infant neurobehavioral organization

            1. Physiologic

            2. States of arousal

            3. Regulatory abilities

            4. Neurosocial

       B. Sensory development and processing of sensory information

       C. Motor function

            1. Neuromotor development (muscle tone, posture, quality of movement, reflexes)

            2. Biomechanical factors (active and passive ROM, strength, orthopedic status)

       D. Social-emotional development

       E. General factors that influence participation in daily activities

            1. Postconceptual age and weight

            2. Developmental maturation

            3. Physiological status

            4. Neurobehavioral organization

            5. Sensory processing

            6. Physical and social environment

       F. Specific activities in NICU

           1. Feeding process

           2. Bathing

           3. Dressing and diapering

           4. Medical routines and procedures

           5. Kangaroo care

IV. Knowledge of developmental approaches in the NICU

      A. Historical and current perspectives

      B. Frames of Reference (sensory integration, neurodevelopmental therapy, coping, 

            dynamic systems)  

 V. Specific skills related to therapy in NICU

      A. Instruct, consult, and communicate with caregivers

      B. Use NICU equipment appropriately and safely, including understanding of  

           Purpose, basic operation, settings, and precautions

      C. Conduct evaluation

           1. Determine appropriate timing of infant assessments 

           2. Select and administer formal and informal assessment procedures that are 

               appropriate for postconceptional age and medical condition and that identify 

               developmental abilities and vulnerabilities

           3. Assess the effects of physical environment, caregiving practices, positioning, 

               and nurturance of infant’s neurobehavioral organization, sensory, motor, and 

               medical status

      D. Formulate an individualized therapeutic intervention plan 

           1. Determine appropriate timing of infant interventions on basis of medical

               and physiological status, postconceptual age, and NICU routines

           2. Modify sensory aspects of physical environment according to infant threshold


           3. Participate with infant and caregivers in interventions that reinforce the role of

               the family and support the infant’s medical and physiological status 

     E. Continuously observe and critically analyze subtle infant responses to the 

          therapeutic intervention and modify as needed

     F. Collaborate with family, NICU staff, and others who potentially may have an 

         impact on infant well-being

    G. Provide documentation that is objective, interpretive, thorough, and concise

    H. Formulate discharge and follow-up plans in coordination with interdisciplinary

         team and community resources to meet the developmental needs of the infant and

         family

FAMILY

I.  Knowledge of the family as a basis for collaboration

    A. Family Systems

         1. Family structure, cultural identification, beliefs, and values

         2. Family resources and allocation

         3. Family adaptation and adjustment to stressful situations

         4. Needs, culture, and roles of family members

    B. Adult learning styles

         1. Individual differences inn learning

         2. Relationship between emotional state and learning capacities

         3. Changes in parental focus during NICU course

    C. Parent-infant interactions

         1. Parents’ role in the infant’s early social emotional development

         2. Attachment as an ongoing two-way process between parents and infant, including                

             the importance of attachment to later developmental function, and the influence 

             of hospitalization on parents and infants

         3. Importance of parents’ learning to accurately observe, interpret, and respond to

             their infants’ unique cues

    D. Transition of the infant from hospital to home

         1. Possible stresses and difficulties inherent in the transition process

         2. Knowledge of community resources and local, state, and federal guidelines 

II. Specific skills related to occupational/physical therapy with families of infants in the

     NICU

     A. Therapist is able to identify families expectations, attitudes, knowledge, priorities,

           preferred communication styles, and skills regarding daily care and interactions

           with the infant

     B. Therapist identifies family members’ learning styles

     C. Therapist assists parents in feeling comfortable with their infant

     D. Therapist guides family members in observing and interpreting infant’s cues 

     E. Therapist fosters successful parent-infant interactions

     F. Therapist interprets and discusses therapy evaluation findings with family

     G. Therapist adapts intervention approaches according to family culture, changing

          emotions, needs, and resources that may be influenced by infant’s changing 

          medical status or other circumstances

     H. Therapist formulates and implements a discharge plan with the family and team

          members to ensure a smooth transition home and into community

NICU ENVIRONMENT

I.  Knowledge of the unique sensory properties of the NICU and their relationship to 

     each infant’s neurobehavioral organization

     A. Tactile

     B. Proprioceptive-vestibular

     C. Olfactory and gustatory experiences specific to the NICU

     D. Auditory

     E. Visual

II. Knowledge of the social environment and its relationship to each infant’s 

     neurobehavioral organization, including interactions and relationships with parents

     extended family members and staff members

III. Knowledge of the physical environment and its relationship to each infant’s 

      maturation and behavioral organization

      A. Medical equipment and procedures (described under medical knowledge section)

      B. Frequency, timing, duration, quality, and intensity of sensory input from medical

           equipment and procedures

      C. Sensory input from equipment, procedures, and staff activities that is disruptive to 

           the infant’s neurobehavioral organization

IV. Knowledge of the NICU culture

      A. Our NICU’s specific philosophy of care, including its particular orientation toward

           acute and chronic care of infants

      B. The team members’ roles, functions, and positions in the organizational structure

           of our NICU

      C. Communication patterns and structure, both formal and informal, among staff 

           members and between family and staff members

      D. The influence of NICU stressors

      E. The effect of physical and social environments on staff performance and morale

      F. Hospital administrative policies

      G. Spoken and unspoken rules of behavior

V.  Specific skills related to occupational/physical therapy in assessing and adapting the

      environment

      A. Therapist assesses the sensory aspects of the NICU and its effect on the infant

      B. Therapist develops intervention strategies in collaboration with the family, NICU

           staff and other team members to adapt the environment in order to foster optimal

           infant development and family interactions

      C. Therapist develops and implements strategies to influence philosophy and practice 

           of developmental and family-centered care within the NICU  

      D. Therapist assesses the effect of intervention strategies and revises the plan

           accordingly

VI. Knowledge of structures that support occupational/physical therapy practice in the 

      NICU

      A. Ability to articulate the role and function of therapists in the NICU to demonstrate

           their value and effectiveness

      B. Ability to use relevant research literature to support therapy practice in the NICU

      C. Knowledge of the hospital’s structure, mission, and strategic plan as they relate to

           the NICU 

      D. Knowledge of confidentiality guidelines  
***(A SMALL PORTION OF THE TRAINING MODULE IS SHOWN HERE BASED ON THE OUTLINE ABOVE—INFANT SECTION V.  THE ENTIRE TRAINING MODULE ADDRESSES EACH AREA OF THE OUTLINE SHOWN ABOVE ) .

V. Specific Skills Related to Therapy in the NICU

A. Instruct, consult, and communicate with caregivers


As a therapist in the NICU, communication skills are of primary importance.  

The ability to effectively communicate with nursing staff, families, doctors, and other members of the team in the NICU environment is a skill that will ultimately be the cause of one’s success or failure in the NICU.  This, unfortunately, is not a learned skill.  It is a skill that develops over time as a therapist, after working with many different clients, staff, and families.  And even then, is not always enough to be an effective communicator in this setting.  This is the number one reason entry level therapists should not work in the NICU and the reason some therapists are just not a good fit.  The unwritten rules must be  learned quickly and respected always.  Families and nurses are in a stressful environment and reading their cues and knowing when is an appropriate time for questions, education, or a treatment is essential.  The nurse is the primary person responsible for these babies well being.  The nurse’s judgement must always be respected and permission must always be requested before touching a baby in the NICU on any given day.  

B. Use NICU equipment appropriately and safely, including basic understanding of purpose, basic operation, settings, and precautions


Developing a basic understanding of NICU equipment is essential to safely address an infant’s developmental needs.  The therapist should understand the purpose of all equipment but will operate only a few.  The therapist should know how to take an infant’s temperature, silence alarms, place leads, place pulse oximetry monitor, increase oxygen (if ok’d by RN), and raise and lower height of the incubator and incubator hood.

Refer to section I. B. for explanation of NICU equipment.

C. Conduct evaluation
1. Determine appropriate timing of infant assessments


In general, infant evaluations and treatments are done prior to a “care time” to allow the infant to have as much sleep and undisturbed time as possible.  Often, a therapist finds out what the “care times” are for a particular baby and then requests to see the baby 15-30 minutes prior depending on how long a session is planned.  Older infants may tolerate close to 25 or 30 minutes where a younger premie may not even tolerate 15 minutes.  It is sometimes appropriate, however, to see an infant outside of a 

“care time”.  If the infant is on continuous gavage feeding, for example, the nurse may allow you to treat the infant at any time.  Or, perhaps an infant has alert times after bottle feedings and this is a good time to see the infant.   It is important to determine the timing of assessments and interventions according to that individual infant.  “Safety for the infant takes priority over convenience for the therapist in all aspects of care.” (Case-Smith, 2001, p. 652). An evaluation may have to be done in parts and no part of an evaluation should be done if it is not necessary.  The evaluation can be almost entirely completed through clinical observation of the infant. (Als,1986).

2. Select and administer formal and informal assessment procedures that are appropriate for postconceptual age and medical condition and that identify developmental abilities and vulnerabilities


Formal assessments are not began in the NICU until the infant reaches 30 weeks gestation and then only completed if the infant’s medical and physiologic status permits.  Much of one’s assessment can be completed through observation only or during routine handling and caregiving (i.e. taking a temperature, changing infant’s position, changing a diaper).  At 30 weeks gestation, the infant will likely not tolerate a full assessment and unnecessary stimulation should be avoided.  Every interaction with an infant involves continuous informal assessment procedures.  Observation of muscle tone, quality of movement, avoidance signals, coping skills, and physiologic status is ongoing and completed during every treatment session.  Every infant is different and although postconceptual age can give a therapist a typical picture of an infant’s capabilities and vulnerabilities, it is not a “one size fits all” model.  One 34 week infant may be able to handle proprioceptive input and gentle stretching while another tolerates only containment holds.  It is also important to avoid overinterpretation of assessment results. 

“Overinterpretation and mistaking immaturity for pathology are common errors among new neonatal therapists.  Routine ongoing reassessment as infants mature and recover is essential for developing sound clinical judgement on the meaning of early clinical findings.” (Case-Smith, 2001, p.654).  

3. Assess the effects of physical environment, caregiving practices, positioning, and nurturance of infant’s neurobehavioral organization, sensory, motor, and medical status


Every time a therapist begins an evaluation or treatment, she must observe the infant and the environment for several minutes.  How is the infant positioned?  Are the 4 rules of containment, alignment, comfort, and flexion being followed?  What positioning devices are being used?  What is the infant’s medical status today?  The therapist must organize all of this information prior to handling the infant and, in fact, the information may tell the therapist that the infant should not be disturbed.  Once the infant is touched or handled, the therapist is looking at the infant’s neurobehavioral organization.  What is the infant’s movement look like?  What mode of sensory input is being delivered?  What cues is the infant displaying?  Can the infant facilitate their own coping skills?  These and other questions should be able to be answered every time an infant is observed and handled.  When a parent is present, the therapist must involve the parent in the assessment and explain the purpose of all that is being done.  The parent can be instructed in basic skills such as how to touch their baby, how to complete containment holds, how to position the infant, etc.  Establishing a good rapport with nursing staff and parents is a top priority for the therapist each day she enters the NICU.

D.  Formulate an individualized therapeutic intervention plan
1. Determine appropriate timing of infant interventions on basis of medical and physiological status, postconceptual age, and NICU routines (discussed above)

2. Modify sensory aspects of physical environment according to infant threshold

Sensory stimulation is constant in the life of a baby in the NICU.  Noise from machines, phones, voices; tactile input from I.V. lines, NG tubes, oxygen, CPAP; lights, position changes, nursing procedures and cares-the list can go on and on.  With all of the sensory stimulation the infant must endure just to maintain his/her medical status, therapists must be aware of the infant’s physical environment and modify it as needed.  Physical environment modification may include the use of positioning devices to decrease the effects of gravity or make an invasive tube more tolerable to the infant.  Using the frog for example over a baby’s back or torso, allows constant firm pressure for small premies or those that are easily agitated (beware of the weight of the positioning device, however-it may be too heavy for a tiny premie’s body!)   During position changes, using firm hands and moving the body as a whole while allowing time for the baby to reorganize helps the infant tolerate this vestibular input.  The infant must be continuously observed for signs of stress and neurobehavioral disorganization due to sensory stimulation.  The mode of stimulation should be singular in nature (one mode of stimulation at a time) and working in the order of sensory developmental processing will allow an infant to have an increased threshold for stimulation. 

3. Participate with infant and caregivers in interventions that reinforce the role of the family and support the infant’s medical and physiological status


The infant’s medical and physiological status guides all interventions.  The therapist may be planning a specific intervention but the baby may be telling them “not today.”  As stated previously, the infant’s status dictates all interventions.  With that said, there are many ways the NICU therapist can reinforce the role of the family in the NICU.  “Providing the knowledge and fostering the skills necessary for parents to confidently care for their infant in the NICU and after discharge are the most permanent contributions that a therapist can make to any infant’s developmental outcome.” (Case-Smith, 2001, p.650).  The therapist should encourage parents to ask questions and ask the parents about what they need to know.  Parents are often frustrated when information appears contradictory; much of their anxiety stems from incomplete information or a perceived lack of truth (Case-Smith, 2001, p.650).  Encouraging parents to attend support groups or educational sessions offered in our NICU is important.  One on one education with the parent and their infant is a great opportunity for parents to learn how to observe, interpret, and respond appropriately to their infant’s cues and a caregiving skill that is as important as any other when preparing to transition to home.  If a parent cannot come to the NICU or comes only at night or weekends, the therapist should attempt to make regular phone calls or write in the notebook at the bedside.  Communication should be attempted in an effort to involve family in their infant’s developmental care.

E. Continuously observe and critically analyze subtle infant responses to the therapeutic intervention and modify as needed


As discussed before, astute clinical observation is necessary at all times.  If an infant’s cues are not read correctly, one can at the least cause undue stress and at the most death.  Knowing when to discontinue a treatment or not to begin one in the first place is imperative.  Often during the treatment, one must stop what they are doing and return to containment holding or facilitate coping skills before continuing. 

F. Collaborate with family, NICU staff, and others who potentially may have an impact on infant well-being


Communication with members of the NICU staff and family is extremely important as a member of the NICU team.  Contact with nursing staff is continuous, family education is on-going, and being present at rounds is encouraged.  Communication with the speech therapist and social worker is often needed as well.  A collaborative and family-centered approach is in the best interest of the infant and the NICU therapist must keep this in the forefront whenever stepping into the NICU.

G. Provide documentation that is objective, interpretive, thorough, and concise


Documentation is completed daily on the NICU flowsheet.  Documentation is to be dated and signed with start and stop times.  Objective documentation includes documenting vitals at the start and end of sessions and any changes during the session; documenting specific avoidance signals and/or coping skills displayed during the session; documenting specific education completed with parents and/or nursing staff; documenting specific treatment techniques completed and baby’s reaction (i.e. tummy time completed for 60 seconds with baby lifting head off of crib with facilitation 2x).

See Attachment VIII.

H. Formulate discharge and follow-up plans in coordination with interdisciplinary team and community resources to meet the developmental needs of the infant and family


Discharge planning is an ongoing process that involves communication with nursing staff and family prior to discharge.  Ideally, home programs and education with family is completed prior to the day of discharge as the family has so much information 

given to them on this day.  It is important to set up individual sessions with families as needed or make a concentrated effort to meet with the family consistently.  Discharge processes continually change in an effort to make it as smooth a transition for baby and family as possible.    

