
Neonatal Network
®

TH E JO U R N A L O F NE O N ATA L NU R S I N G

Probiotics for Preterm Infants

Development of Home Educational Materials

Pressure Ulcer Prevention 15th National 
Neonatal Nurses 

Conference

With the Compliments of Springer Publishing Company, LLC



N E O N A T A L   N E T W O R K
7 2 	 © 2 0 1 5  S p r i n g e r  P u b l i s h i n g  C o m p a n y � M A R C H / A P R I L  2 0 1 5 ,  V O L .  3 4 ,  N O .  2
	 http://dx.doi.org/10.1891/0730-0832.34.2.72

Accepted for publication  
August 2014.

Disclosure
The authors have no relevant 
financial interest or affiliations 
with any commercial interests 
related to the subjects discussed 
within this article.  
No commercial support or 
sponsorship was provided for this 
educational activity.

Fidelity of nursing interventions is � 
needed to assure quality and safety 

in the clinical setting. Intervention f idel-
ity is defined in the literature as the compe-
tent and reliable delivery of an intervention/
treatment.1,2 The internal validity of an 
outcome study is dependent on the system-
atic and reliable delivery of the independent 
treatment variable.3 The process of establish-
ing reliable delivery of the intervention is vital 
to the integrity of any research. An instru-
ment to measure intervention fidelity must 
first be developed and tested in order for any 
conclusions about the intervention’s effect on 
an outcome to be sound.

This study describes the development of an 
instrument to measure intervention fidelity 

of an oral motor intervention on preterm 
infants. Once the interrater reliability of the 
new instrument was determined, it could 
be used to test for consistent delivery of the 
intervention among several users across cases 
(intervention fidelity). The development of a 
valid and reliable rating tool involves several 
steps, including the identification of observ-
able behaviors specific to the intervention.1 
To understand this process, background on 
the intervention is first provided.

BACKGROUND ON THE 
INTERVENTION

In 2013, 11.5 percent of live births were 
babies born prematurely.4 The feeding 
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difficulties of preterm infants have been well established in the 
literature. Oral feeding difficulties are caused by underdevel-
oped oral–motor skills and the lack of coordination between 
sucking, swallowing, and breathing.5–10 Preterm infants are 
required to consume all of their feedings per bottle/breast 
before being discharged from the NICU.11 Poor oral feeding 
is one of the primary reasons for the delay in hospital dis-
charge of healthy preterm infants.12

Recent research to improve feeding skills in preterm 
infants has focused on various oral motor interventions6,13–18 
and crosses the disciplines of nursing, occupational therapy, 
and speech language pathology (SLP). Studies using various 
types of oral motor programs have shown positive effects on 
both feeding progression and length of hospital stay.19–22 

Several researchers18,23–25 used a more targeted oral motor 
intervention based on the principals of the Beckman oral 
motor intervention (BOMI) and have shown improved 
feeding and decreased length of stay.26 However, there is no 
reliability testing in the literature on the use of these inter-
ventions to know if they can be consistently performed by the 
wide range of persons (including parents) who may imple-
ment them. Without assuring consistent performance of the 
intervention, outcome data lack validity.

A new intervention (the premature infant oral motor 
intervention [PIOMI]) was recently developed specifically 
for preterm infants as young as 29 weeks postmenstrual 
age (PMA).18 The PIOMI (Figure 1) was adapted from the 
BOMI and modified for use in preterm infants as a prefeed-
ing intervention performed prior to any attempt to oral feed. 
The BOMI does not require the cognitive cooperation of the 
patient nor demand a response to verbal direction; therefore, 
it lent itself perfectly to be modified for the preterm infant 
population. The original 15-minute BOMI was designed for 
all ages from infancy to elderly but was not suitable for preterm 
infants and needed to be redesigned specifically to accom-
modate the smaller oral cavity and to reduce the time frame 
so that it was physiologically safe and tolerable for infants as 
young as 29 weeks PMA. The PIOMI was therefore devel-
oped with eight modified steps done in a five-minute time 
frame. It provides assisted movement to activate muscle con-
traction and provides movement against resistance to build 
strength in the oral cavity. The intervention addresses target 
areas in and around the mouth including the cheeks, lips, 
gums, tongue, and palate.

A randomized triple-blind pilot study demonstrated that 
the PIOMI improved the preterm infant’s oral feeding success 
rate by reducing the number of days to reach full oral feeds by 
five days when compared with controls.18 This translated into 
the intervention group being discharged almost three days 
earlier than the control group. This finding has the poten-
tial for an estimated savings of more than $2 billion annu-
ally.4 The pilot also demonstrated the efficacy of the PIOMI 
on ten preterm infants as young as 29 weeks PMA. The 
study was replicated in Iran with double the sample size and 
similar positive results, with the additional outcome of earlier 

feeding readiness.24 Since the initial publication and profes-
sional presentations, the researcher has had many requests to 
train interdisciplinary staff on how to implement the PIOMI 
in their NICUs and/or conduct their own clinical trial on 
the intervention. Therefore, the need existed to establish the 
fidelity of the intervention before further dissemination of 
the PIOMI. A clinical trial is dependent on the systematic 
and reliable delivery of the independent treatment variable,3 
and, therefore, “methods to establish reliable delivery of the 
treatment intervention objectively are central to the integrity 
of any randomized trial.”1

DEVELOPMENT OF AN INTERVENTION 
FIDELITY INSTRUMENT

Although the eff icacy and safety of the PIOMI was 
established in the pilot study, intervention fidelity was not 
measured. In the pilot, the persons performing the PIOMI 
received training from the researcher using a written instruc-
tion sheet describing the steps and observed one another 
performing the intervention to test each other to criterion 
before the study began. However, there was no objective 
instrument developed that operationalized specific criteria or 
behaviors to observe for adherence or competence (the two 
core components of intervention fidelity2,27) in delivery of 
the intervention.

Nursing research has historically been very limited in 
assessing intervention fidelity,2,27 and most studies establishing 
fidelity of interventions come from the mental health sciences.28 
Stein and colleagues identified steps that they found were 
essential to the development of a valid and reliable measure 
of intervention fidelity in nursing clinical trials.1 These steps 
include identification of essential elements or behaviors spe-
cific to the intervention, construction of rating scales for each 
element, specification of rater qualifications and training of 
the raters using the instrument, and pilot testing of the instru-
ment by determining its interrater reliability. Interrater reli-
ability is defined as the consistency in which more than one 
observer rates persons using a specified rating tool.29,30 Once 
the instrument has been tested for interrater reliability, it can 
then be used to test fidelity of the intervention.

Therefore, the first step in this study was to develop a 
PIOMI reliability rating tool (Figure 2) that contains mean-
ingful categorization and quantification of the specific inter-
vention behaviors.1 The essential elements/behaviors were 
identified by the research team through an iterative review of 
the instructions and by viewing the intervention on videotape. 
Three essential elements emerged as specific, concrete, and 
observable behaviors: (1) performing the eight steps in the 
correct order, (2) performing each step using the correct tech-
nique, and (3) performing each step for the correct amount 
of time. Next, scales for rating each element were deter-
mined. It was decided to avoid a simple dichotomous rating 
of each behavior as either “occurred” or “not occurred” and 
instead create Likert scales to capture more differentiation 
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FIGURE 1  n  Premature infant oral motor intervention tool.

8 Steps Technique Purpose Frequency Duration

Cheek
C - Stretch

1. Place a finger inside the cheek, and one on the outer        
cheek. Slide and stretch front to back (toward the ear), then 
down, then back to front (C pattern).
2. Repeat for other side.

Improve range of 
motion and strength 
of cheeks, and 
improve lip seal.

2X 
each 
cheek

30 
sec

Lip Roll 1. Place a finger on the inside and thumb on outside of upper lip.
2. Move finger in horizontal direction while moving thumb in 
opposite direction (rolling lip between fingers).
3. Do on the left side of lip, then repeat on right side (2 
placements).
4. Repeat on lower lip.

Improve lip range of 
motion and seal.

1X
each 
lip

30 
sec

Lip Curl
or
Lip Stretch

1.  Place a finger on outside of upper lip, and one on the inside.
2. Gently compress lip, and stretch downward towards midline, 
moving across lips.
3. Repeat on lower lip, stretching upward.
Or
(if lips are too small to grab for Lip Curl, replace with this Lip 
Stretch:)
1.  Lay finger across upper lip, slightly compressing tissue.
2. Move tissue horizontally, stretching to one side, then the 
other.
3. Repeat for bottom lip.

Improve lip 
strength, range of 
motion, and seal.

1X
each 
lip

30 
sec

Gum 
Massage

1. Place finger on left side of the upper gum, with firm 
sustained pressure slowly move across the gum to the other 
side.
2. Move down the lower gum (to continue a circle), with firm 
sustained pressure slowly move across to other side.

Improve range of 
motion of tongue, 
stimulate swallow, 
and improve suck.

2X 30 
sec

Lateral 
Borders 
of  Tongue/
Cheek

1. Place finger at the level of the molar between the side blade 
of the tongue and the lower gum.
2. Move the finger toward midline, pushing the tongue towards 
the midline.
3. Then move the finger back and all the way into the cheek, 
stretching it.

Improve tongue 
range of motion 
and strength.

1X
each 
side

15 
sec

Midblade 
of Tongue/
Palate

1. Place finger at center of the mouth, give sustained pressure 
into the hard palate for 3 seconds.
2. Move the finger down to contact center blade of the tongue.
3. Displace the tongue downward with a firm pressure.
4. Move the finger back up to the center of the hard palate.

Improved tongue 
range of motion 
and strength, and  
Improve suck.

2X 30 
sec

Elicit a Suck 1. Place finger at the midline, center of the pallet, gently stroke 
the palate to elicit a suck.

Improve suck, 
and soft palate 
activation.

N/A 15 
sec

Support 
for Non-
Nutritive 
Sucking

1. Leave finger/pacifier in mouth (or place pacifier in mouth) 
and allow sucking.

Improve suck, 
and soft palate 
activation.

N/A 2
min

© Brenda Lessen. Reprinted with permission. For copies/training contact blessen@iwu.edu
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FIGURE 2  n  Reliability rating tool

© Brenda Lessen. Reprinted with permission. For copies/training contact blessen@iwu.edu

Cheek C-Stretch (2x each cheek)  30 sec
0- No attempt made at all
1- Only one cheek stretched.
2- Cheek stretch only done with one finger (either inside or outside)
3- Completed exactly as described
Lip Roll (1X each lip)  30 sec
0- No attempt made at all 
1- Only one lip rolled
2- Lip roll only done with one finger (either inside or outside)
3- Completed exactly as described
Lip Curl OR Lip Stretch (1X each lip)  30 sec
0- No attempt made at all
1- Only one lip done
2- Lip curl/stretch only done with one finger (either inside or outside) 
3- Completed exactly as described
Gum Massage  (upper and lower, 2X around) 30 sec
0- No attempt made at all
1- Only one gum massaged
2- Wrong repetitions
3- Completed exactly as described
Lateral Borders of Tongue/Cheek (1X each side) 15 sec
0- No attempt made at all
1- Only one side of the tongue is moved
2- Wrong repetitions or Cheek is not stretched
3- Completed exactly as described
Midblade of Tongue/Palate (2X) 30 sec
0- No attempt made at all
1- Wrong repetitions (should be 2)
2- Hard palate not touched
3- Completed exactly as described
Elicit a Suck (finger or pacifier) up to 15 seconds
0- No attempt made at all
1- Finger not placed at midline
2- Does not stroke the palate
3- Completed exactly as described
Support of Non-Nutritive Sucking 2 minutes
0- No attempt made at all
1- Finger/pacifier in mouth, but no sucking prompted
2- Finger/pacifier in mouth with sucking prompted part of the time
3- Completed exactly as described

Write TIME in 
seconds: See Likert 

Scale  below

Steps done in order: Time of each step:
0 - 5 out of 8                                     1 - 6 out of 8                                  2 - 7 out of 8              3 - All 

0 - took < 75% of time
1 - took < 50% of time
2 - took > allotted time
3 - correct time (+- 5 sec)

Copyright © Springer Publishing Company, LLC
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of behaviors,1 thus decreasing variability in interventionist 
effects and increasing the rigor of the fidelity measure. The 
two researchers practiced rating several videotaped PIOMI 
performances, discussed areas where the methods for rating 
were ambiguous, and modified the instrument.

The three elements are all rated on one page of the rating 
instrument for ease of use. The left column is the area to rate 
the element of time. The exact time in seconds that it took to 
perform each step was documented on the rating tool during 
the performance and then transcribed into the Likert scale 
using the legend at the bottom of the tool. Because the time 
frames were as discreet as 15–30 seconds, it is acceptable to 
allow a reasonable amount of tolerance in rating time.31,32 
A margin of error of 65 seconds was given when the standard 
in a step was 30 seconds, and a margin of error of 63 seconds 
was given when the standard in a step was 15 seconds. The 
total time to perform all eight steps should be five minutes 
(tolerance for 29-week PMA infants) and was also docu-
mented. Time was measured using an analog clock hanging 
on the wall or a wristwatch.

The center section of the tool is for rating technique. 
All eight steps are listed with the descriptions for each step 
operationalized underneath. A four-point Likert scale was 
again developed to allow a higher degree of specificity than 
a binary choice of correct or not correct. For example, each 
rating for technique specifically described what variation 
and/or omission in technique would result in a rating of 0, 
1, or 2, with 3 indicating that step was perfectly done (no 
variation). The observer circled the rating that most closely 
described the user’s technique for each step. This ability to 
determine specifically how a step was done incorrectly would 
help to identify what areas of the PIOMI were more diffi-
cult to perform and/or may require more clarification in the 
training phase.

Finally, the level of correctness for order of the eight steps 
was recorded at the bottom of the tool using a four-point 
Likert scale, with all eight steps done in the correct order 
receiving the highest possible score of 3. In addition to rating 
the three elements, there is also a column for annotations if 
needed.

Ten scores can be recorded on the instrument: eight for the 
element of technique representing each of the eight steps, one 
for time, and one for order. The final score on the instrument 
can be used two ways: for training and for reliability testing. 
For training, an overall raw score and/or raw scores on each 
of the elements can test a single individual on his or her adher-
ence and competence in performing the PIOMI. For reliability 
testing, more than one score can be compared and calculated 
as a percent agreement among the scores, such as when testing 
the test–retest reliability (the consistency of one user perform-
ing more than once over time)29 and when establishing inter-
user reliability (comparing performance among more than one 
user to determine if it can be reproduced consistently across 
users).29 With the breakdown of the instrument into the three 
specific elements, the percent agreements can be calculated for 

each of the individual elements, providing an opportunity to 
test competence and adherence to more focused behaviors. In 
addition, the overall percent agreements can be calculated to 
determine general performance of the intervention.

PURPOSE
This study was designed to establish intervention fidelity 

of the PIOMI. First, interrater reliability was tested on the 
new reliability rating tool. Second, if interrater reliability was 
sufficient, the reliability rating tool was then used to test the 
interuser and test–retest reliability of performing the specific 
behaviors of the PIOMI.

METHODS
Institutional review board (IRB) approval was granted 

by the research teams’ affiliate university, as well as the 
community and hospital IRBs where the research was 
conducted.

Setting and Sample
This study took place at a 45-bed Level III NICU at a 

large midwestern teaching hospital. A purposeful convenience 
sample consisted of three NICU registered nurses (RNs), 
with varying levels of experience performing oral motor 
therapy (20–100 times) on preterm infants and varying levels 
of NICU experience ranging from 7 to 34 years. Two RNs 
were past participants in the pilot study and thus had a basic 
level of training and experience specifically on the PIOMI. 
The third RN was chosen because she had no exposure to the 
PIOMI prior to this study. Informed consent was obtained 
from the three RNs to be tested for this study. The PIOMI 
was already standard of care in the NICU, so no additional 
consent for the infants was needed.

Procedures
A standardized training program was created for this 

study to first train the raters testing the new instrument and 
then to train the three RNs being tested to establish inter-
vention fidelity. In the review by Stein and colleagues,1 the 
training of interventionists was found to be critical, and those 
methods need to be defined. Training typically requires a 
written manual, didactic training, and practice opportunities 
with the goal of the interventionist reaching the same level of 
adherence and competence as the researcher.1

In this study, a single two-hour training session was 
provided on site by the researchers. The three RNs were 
trained simultaneously to ensure consistency of training. 
The program included a didactic portion using written 
instructions with detailed explanations of each behavior 
required to perform the intervention, a basic training video 
demonstrating the techniques, and a hands-on group train-
ing session with the researchers to practice and get feedback. 
Along with the written instructions, a “quick reference” card 
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(Figure 3) was provided to tape onto the incubator while per-
forming the PIOMI. This quick reference showed the order 
of the steps, an abbreviated technique description including 
the correct number of repetitions, and the correct time for 
each step. In the video, the researcher performed the PIOMI 
on a full-term infant (rather than preterm) so that the larger 
oral cavity would allow better visualization of each step and 
did not require filming through an incubator. After viewing 
the video, a practice session was done on a model. The model 
was the user’s own dominant hand performing the PIOMI 
steps on the nondominant hand in the closed fist position, 
with the thumb loosely mimicking a movable mouth and the 
opening of the fist mimicking the soft tissues of the peri-
oral area. It also mimicked the proper placement of both of 
the user’s hands, allowing only the dominant hand available 
to deliver the techniques while the other hand remains at 
the head. This model also allowed multiple practice sessions, 
which would not be feasible if done on an actual preterm 
infant. It was important that the specific methods of the 
intervention training program be standardized and evaluated 
so adjustments could be made if the training did not result 
in sufficient reliabilities to ensure intervention fidelity.1,2,27

Statistical Analysis
Percent agreement is the statistic most consistently 

reported for interrater reliability.33–35 Percent agreement 
is the only measure of variability appropriate for use with 
nominal data.29 Continuous or interval data would require 
correlation coefficients. On the reliability rating tool, each 
item on the Likert scale was nominally operationalized into 
a specific behavior or category to lend itself best to percent 
agreement for all reliabilities, including interuser and test–
retest. Although percent agreement is the most widely used 
measure for reliability,36 it does not take into account the 
amount of agreement due solely to chance.29,37,38 Therefore, 
percent agreement may overestimate true reliability. However, 
this overestimation is most pronounced when the ratings are 
dichotomous (the raters have a 50 percent chance of agreeing 
on chance alone)29,39 and is one of the primary reasons for 
designing an expanded Likert scale for each of the elements 
on the instrument in this study. A common alternative is the 
kappa statistic; however, there is wide disagreement as to 
whether kappa is “chance-corrected” when used as a measure 
of agreement. Kappa may be very low even when there is a 
very high level of agreement.39 A desirable percent agreement 

FIGURE 3  n  Quick reference.

© Brenda Lessen. Reprinted with permission. For copies/training, contact blessen@iwu.edu.
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is considered to be at least 70 percent on a new instrument, 
with 90 percent being the goal.29,40

Determining Interrater Reliability to Test the Instrument
The two researchers observed three RNs performing the 

PIOMI twice each and rated all six performances using the 
reliability rating tool. This resulted in 12 performances being 
rated. Each RN had 48 behaviors within the three elements 
of time, order, and technique. Percent agreement was calcu-
lated for time, order, and technique within each of the eight 
individual steps and was then averaged for an overall inter-
rater reliability.

Determining Interuser Reliability
Interuser reliability for all three elements (order, technique, 

and time) was calculated by rating all three RNs performing 
the PIOMI and comparing their scores for percent agree-
ment. This was repeated during each RN’s second perfor-
mance, doubling the number of performances to sample. The 
scores from each RN’s two performances were averaged and 
compared with two other RNs’ scores for percent agreement 
among three different users.

Determining Test–Retest Reliability
Test–retest reliability for all three elements was calculated 

by rating each RN’s first and second performances and com-
paring those for percent agreement. The total time between 
the first and second performances purposely ranged from 
20 minutes to 24 hours to capture possible differences and 
was always done on a different infant, as would be the case in 
the clinical setting.

RESULTS
Microsoft Office Excel 2004 version 11.5.8 was used 

for data entry. The results were analyzed using IBM SPSS 
Statistics 19 to calculate percent agreement for interrater, 
interuser, and test–retest reliability.

The interrater reliability on the new instrument resulted 
in high overall percent agreement of 98 percent between the 
two researchers (Table 1). Percent agreement broken down 
for each of the three elements (order, time, and technique) 
ranged from 95.5 to 100 percent. The high interrater reli-
ability of .90 percent surpassed the sufficient level expected 
for a new instrument.29 Therefore, the instrument was found 
to be sound to use for testing both interuser and test–retest 
reliabilities on the intervention, with the goal of establishing 
intervention fidelity.

The interuser and test–retest reliabilities were also high 
(see Table 1). First, all three users delivered the interven-
tion with .90 percent agreement with each other, with the 
interuser agreements ranging from 96.3 to 98.5 percent. 
The interuser percent agreements within the three individual 
elements ranged from 93.3 to 100 percent, with the element 
of correct time having the lowest agreement, and correct order 

reaching total agreement between all three RNs. The test–
retest reliability also resulted in 96–99 percent agreement 
between each RN’s first and second overall performance. 
When examining each element, that of correct order and 
correct technique were delivered with total agreement between 
all three RNs’ repeated performance, whereas correct time 
had the lowest agreement at 87 percent between only one 
RN’s repeated performance.

Even though the 90 percent overall agreement is a more 
than sufficient reliability, it is valuable to identify the weakest 
areas to determine if they may require a modification in the 
training program. The elements of time and technique did 
not reach 100 percent agreement for interrater, interuser, or 
test–retest reliabilities. Therefore, those two elements were 
further broken down for a more detailed analysis to deter-
mine which of the elements resulted in the lowest percent 
agreements. Finally, the percent agreements were compared 
on the eight individual steps separately to determine if any 
specific steps had weaker reliabilities. Three of the eight steps 
resulted in slightly lower percent agreements (Table 2): the 
cheek C-stretch, lip curl, and midblade of tongue/palate.

When the element of correct time was evaluated separately 
from the other elements, it had the most significant and vari-
able dip in percent agreements. One interuser pair had only 
a 66.7 percent agreement on time, even though another 
pair attained 100 percent agreement. One RN delivered the 
test–retest at 60 percent agreement for time between her two 
performances, whereas another RN attained 100 percent 
agreement.

DISCUSSION
Our results indicate that the reliability rating tool can dem-

onstrate high interrater reliability, and thus it was established 
as a sound measure to test for intervention fidelity. The high 

TABLE 1  n  Reliability

Correct 
Order*

Correct 
Technique*

Correct 
Time*

Total 
Reliability*

Interrater 100.00% 97.20% 95.52% 97.57%

Interuser 97.59%

RN A and 
RN B

100.00% 95.83% 93.33% 96.39%

RN A and 
RN C

100.00% 97.87% 97.87% 98.58%

RN B and 
RN C

100.00% 97.92% 95.45% 97.79%

Test–retest 97.58%

  RN A 100.00% 100.00% 95.65% 98.55%

  RN B 100.00% 100.00% 95.35% 98.45%

  RN C 100.00% 100.00% 87.23% 95.74%

Abbreviation: RN 5 registered nurse.
*Percent agreement.
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interuser and test–retest percent agreements on the interven-
tion indicate that the intervention can be delivered consis-
tently among different users with variations in experience, on 
different infants, and by the same user more than once.

Despite high percent agreements for overall technique, 
there were three steps (cheek C-stretch, lip curl, and midblade 
of tongue/palate) that consistently resulted in lower tech-
nique scores than the other five steps. Each RN performed 
cheek C-stretch slightly differently, recorded in the anecdotal 
notes by the raters. For example, lip curl required reinforce-
ment of the instructions to do two placements per lip (rather 
than three). Midblade of tongue/palate required the RN to 
apply pressure on the hard palate, followed by pressure on 
the center of the tongue, and ending by moving the finger 
back up to the hard palate to complete the step. Some RNs 
were not bringing their finger back up to the hard palate. 
When a variation in technique is identified, the description 
of those steps needs to be reevaluated for ambiguity. These 
three techniques may require improved explanation and rein-
forcement on how they are to be done in a revised training 
program.

The least reliable element was the time taken to perform 
each step. When measuring such a specific variable in seconds, 
variations in adhering to the exact time are understandable. 
The small sample size also increases the impact of one sub-
ject’s variance. A larger sample size would provide a better 
picture of accurate adherence to time. From a practical stand-
point, the lower reliabilities on time may have been because 
of either the inability of the users to accurately monitor 
time while performing the intervention and/or the rater’s 
ability to accurately rate the time because of its specificity 
in seconds. In the future, digital forward-count timers are 
recommended to allow both the user and the observer to 
more accurately monitor time. Videotaping the performance 
would also allow for manual pauses to accurately monitor 
time as well as allow more than two raters to rate the per-
formance and allow multiple ratings of each performance. 
Evaluating videotapes for interventionist behaviors is con-
sidered the gold standard test of treatment fidelity.1 It may 
also be beneficial to have the users practice rating each other 
during the training session so they become more accustomed 
to the timing. Time may not be a crucial element if each step 

only requires initial muscle activation. However, if allowing 
time for repetition provides an opportunity to further train 
the afferent neural pathways in the preterm infant brain for 
oral–motor skills related to feeding, it follows that time may 
indeed be a crucial element41 and needs further exploration.

In response to this study, revisions were made to the train-
ing program to increase intervention fidelity in the weaker 
areas. First, a new training video was professionally produced 
by a media team. This video added a didactic introduction on 
oral motor development in preterm infants. It also improved 
the demonstration by filming each step performed on a real 
preterm infant in the actual NICU setting so that accurate 
behaviors could be seen related to technique, order, and 
time. Graphically designed illustrations of each step were also 
created and included on the video. To enhance the practice 
section of the training program, an uninterrupted real-time 
demonstration was filmed for “follow-along practice” that can 
be paused and replayed as necessary for learners to practice 
along with the researcher. The method of using a fisted hand 
with the thumb as a movable mouth is also demonstrated so 
learners can practice without a live infant. Proper position-
ing of the infant is also included in the new training video. 
Preterm infants have poor head/neck control, and position-
ing may play a role in muscle activation in and around the 
oral cavity.42 Muscles that are not in a relaxed position may 
result in an already partially activated state. To allow proper 
muscle relaxation, the infant must be in a semiflexed position. 
Although the flexed position was properly demonstrated on 
the original training video, that infant was a term infant with 
increased muscle development and head/neck control and 
much larger in size than the 29-week PMA infant. Contact 
information of the researcher who developed the PIOMI was 
also provided at the end of the video for users to consult as 
they train.

Because intervention fidelity was achieved with professional 
staff in this study, the researcher has since developed a “parent 
version” of the PIOMI tool with simplified language and the 
addition of illustrations for each step (Figure 4). In the climate 
of family-centered care, parents delivering the intervention 
may add to their satisfaction by having an increased role in 
their infant’s outcomes, which may result in an earlier dis-
charge home. A developmental clinic that does preterm infant 

TABLE 2  n  Element with Weakest Reliabilities

Interrater Reliability* Interuser Reliability* Test–Retest Reliability*

Correct technique

Cheek C-stretch 94.44% 91.67%–100.00% 83.33%–100.00%

Lip curl 94.12% 75.00%–100.00% 80.00%–100.00%

Midblade of 
tongue

88.89% 83.33%–100.00% 100.00%

Correct time 86.67%–100.00% 66.67%–100.00% 60.00%–100.00%

*Percent agreement.
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FIGURE 4  n  Premature infant oral motor intervention illustrated tool.

8 Steps Technique

Cheek
C - Stretch

(30 Sec.)

One finger in the cheek and one outside cheek.
Slide and stretch tissue front to back toward the ear, & back to front.
Move slowly.
Do both cheeks twice.

Lip Roll

(30 Sec.)

Gently roll the lip between your thumb and finger (like rolling a pea).
Roll both sides of upper lip once.
Roll both sides of lower lip once.

Lip Curl
or
Lip Stretch

(30 Sec.)

Compress lip between thumb and finger, and curl downward.
Curl both sides of upper lip once, and both sides of lower lip once.

If lip is too small to grip for the curl, do the Lip Stretch:
Lay finger across upper lip, gently compress and stretch side to side.
Repeat on lower lip.

Gum 
Massage

(30 Sec.)

Use finger to put gentle pressure on outside of upper gum.
Move finger slowly around upper gum to other side of mouth.
(Be sure to touch outer gum surface, not biting surface.)
Repeat on lower gum.

Lateral 
Borders 
of  Tongue/
Cheek

(15 Sec.)

Put finger beside tongue and push to the middle.
Then move finger back into cheek, stretching it.
Repeat on the other side of tongue/cheek.

Midblade 
of Tongue/
Palate

(30 Sec.)

Use finger to put pressure on roof of mouth for 3 seconds.
Move finger down to tongue and gently press tongue down.
Move finger back up to hard palate.
Repeat these movements twice.

Elicit a Suck
(15 Sec.)

Put finger or pacifier on tongue and gently stroke to allow sucking.

Support 
for Non-
Nutritive
Sucking
(2 Min.)

Allow sucking on finger or pacifier for 2 minutes.

© Brenda Lessen. Reprinted with permission. For copies/training contact blessen@iwu.edu

Copyright © Springer Publishing Company, LLC



V O L .  3 4 ,  N O .  2 ,  M A R C H / A P R I L  2 0 1 5   8 1
N E O N A T A L   N E T W O R K

follow-up visits requested the simplified version of the tool to 
use along with the video to teach parents of infants who have 
been discharged from the NICU and instructed to use it at 
home. This is a modification of the training program; there-
fore, use of this illustrated version should also be evaluated.

Initial intervention fidelity has been established in this pilot 
study. Fidelity studies should be continued on the PIOMI 
using a larger sample size and incorporated into future outcome 
studies. For example, the frequency, intensity, and duration of 
the intervention to achieve optimal outcomes needs further 
testing. With infant-directed feeding becoming standard 
practice, it will be important to determine if the PIOMI has 
an effect on feeding readiness scores. It is important to note, 
however, that, because the 29-week preterm infants studied 
are fairly homogeneous in oral motor sensitivity and response, 
the PIOMI may be a safe and effective program to start with 
but may need modification as the infant progresses in devel-
opment. As neurodevelopment and subsequent feeding skills 
become increasingly varied among infants as they grow, oral 
motor therapy needs to include increased evaluation by a 
trained therapist as these steps are used so the need for any 
variation in treatment can be assessed and implemented.

Testing the fidelity of a new intervention is essential to build 
evidence that an intervention can be properly taught and con-
sistently performed before translating evidence-based interven-
tions into practice. The high overall reliability in performing the 
PIOMI is encouraging and points to solid intervention fidelity. 
Fidelity measures are valuable when a clinical trial yields signifi-
cant treatment outcomes. In future outcome studies, establish-
ing fidelity of the intervention provides confirmation that the 
manipulation of the independent variable occurred as planned, 
thus supporting the internal validity of the research.1 In addi-
tion to increasing the confidence in the study’s internal validity, 
the fidelity measures provide a road map for replication.27 Also, 
ongoing fidelity monitoring is important over the course of a 
study, especially over multiyear studies,27 to ensure that the treat-
ment continues to be delivered as assigned. Existence of good 
fidelity measures also make it easier for researchers to describe 
their interventions in the literature and for other researchers to 
synthesize research when doing literature reviews.27

ACKNOWLEDGMENTS
This study was partially funded by Illinois Wesleyan 

University. Illinois Wesleyan University had no role in the 
study design, implementation, or publication.

REFERENCES
  1.	Stein KF, Sargent JT, Rafaels N. Intervention research: establishing 

fidelity of the independent variable in nursing clinical trials. Nurs Res. 
2007;56(1):54-62.

  2.	Santacroce SJ, Maccarelli LM, Grey M. Intervention fidelity. Nurs Res. 
2004;53(1):63-66.

  3.	Calsyn RJ. A checklist for critiquing treatment fidelity studies. Ment 
Health Serv Res. 2000;2(2):107-113.

  4.	March of Dimes Foundation. March of Dimes 2014 premature birth 
report card. March of Dimes Web site. http://www.marchofdimes 
.com/materials/premature-birth-report-card-united-states.pdf. 
Published 2014. Accessed February 17, 2015.

  5.	Bingham PM, Ashikaga T, Abbasi S. Prospective study of non-nutritive 
sucking and feeding skills in premature infants. Arch Dis Child Fetal 
Neonatal Ed. 2010;95(3):F194-F200. http://dx.doi.org/10.1136/
adc.2009.164186. Accessed February 17, 2015.

  6.	Boiron M, Da Nobrega L, Roux S, Henrot A, Saliba E. Effects of oral 
stimulation and oral support on non-nutritive sucking and feeding 
performance in preterm infants. Dev Med Child Neurol. 2007;49(6): 
439-444. http://dx.doi.org/10.1111/j.1469-8749.2007.00439.x. 
Accessed February 17, 2015.

  7.	Bu’Lock F, Woolridge MW, Baum JD. Development of co-ordination of 
sucking, swallowing and breathing: ultrasound study of term and preterm 
infants. Dev Med Child Neurol. 1990;32(8):669-678. http://www.ncbi 
.nlm.nih.gov/pubmed/2210082. Accessed February 17, 2015.

  8.	Poore M, Zimmerman E, Barlow SM, Wang J, Gu F. Patterned orocutaneous 
therapy improves sucking and oral feeding in preterm infants. Acta 
Paediatr. 2008;97(7):920-927. http://dx.doi.org/10.1111/j.1651-2227 
.2008.00825.x. Accessed February 17, 2015.

  9.	Thoyre SM. Feeding outcomes of extremely premature infants after neonatal 
care. J Obstet Gynecol Neonatal Nurs. 2007;36(4):366-376. http://dx.doi 
.org/10.1111/j.1552-6909.2007.00158.x. Accessed February 17, 2015.

10.	da Costa SP, van der Schans CP, Zweens MJ, et al. Development of sucking 
patterns in pre-term infants with bronchopulmonary dysplasia. Neonatology. 
2010;98(3):268-277. http://dx.doi.org/10.1159/000281106. Accessed 
February 17, 2015.

11.	American Academy of Pediatrics. Committee on Fetus and Newborn. Hospital 
discharge of the high-risk neonate. Pediatrics. 2008;122(5):1119-1126.

12.	Institute of Medicine. Preterm birth: causes, consequences, and 
prevention. Institute of Medicine Web site. http://www.iom.edu/
Reports/2006/Preterm-Birth-Causes-Consequences-and-Prevention 
.aspx. Published July 13, 2006. Accessed February 17, 2015.

13.	Arvedson J, Clark H, Lazarus C, Schooling T, Frymark T. Evidence-
based systematic review: effects of oral motor interventions on feeding and 
swallowing in preterm infants. Am J Speech Lang Pathol. 2010;19(4):321-340.

14.	Fucile S, Gisel EG. Sensorimotor interventions improve growth and motor 
function in preterm infants. Neonatal Netw. 2010;29(6):359-366. http://
dx.doi.org/10.1891/0730-0832.29.6.359. Accessed February 17, 2015.

15.	Fucile S, Gisel EG, McFarland DH, Lau C. Oral and non-oral 
sensorimotor interventions enhance oral feeding performance in preterm 
infants. Dev Med Child Neurol. 2011;53(9):829-835. http://dx.doi 
.org/10.1111/j.1469-8749.2011.04023.x.

16.	Garber J. Oral-motor function and feeding intervention. Phys Occup Ther 
Pediatr. 2013;33(1):111-138. http://dx.doi.org/10.3109/01942638 
.2012.750864. Accessed February 17, 2015.

17.	Greene Z, Walshe M, O’Donnell CPF. Effects of oral stimulation for oral 
feeding in preterm infants. Cochrane Database Syst Rev. 2012;(3):CD009720. 
http://dx.doi.org/10.1002/14651858.CD009720. Accessed February 
17, 2015.

18.	Lessen BS. Effect of the premature infant oral motor intervention 
on feeding progression and length of stay in preterm infants. Adv 
Neonatal Care. 2011;11(2):129-139. http://dx.doi.org/10.1097/
ANC.0b013e3182115a2a. Accessed February 17, 2015.

19.	Gaebler CP, Hanzlik JR. The effects of a prefeeding stimulation program 
on preterm infants. Am J Occup Ther. 1996;50(3):184-192. http://
dx.doi.org/10.5014/ajot.50.3.184. Accessed February 15, 2015.

20.	Hussey-Gardner B, Famuyide M. Developmental interventions in the NICU: 
what are the developmental benefits? Neoreviews. 2009;10(3):113-120. 
http://dx.doi.org/10.1542/neo.10-3-e113. Accessed February 17, 2015.

21.	Pinelli J, Symington AJ. Non-nutritive sucking for promoting 
physiologic stability and nutrition in preterm infants. Cochrane Database 

Copyright © Springer Publishing Company, LLC



8 2   M A R C H / A P R I L  2 0 1 5 ,  V O L .  3 4 ,  N O .  2
N E O N A T A L   N E T W O R K

Syst Rev. 2005;(4):CD001071. http://dx.doi.org/10.1002/14651858 
.CD001071.pub2. Accessed February 17, 2015.

22.	Coker-Bolt P, Jarrard C, Woodard F, Merrill P. The effects of oral motor 
stimulation on feeding behaviors of infants born with univentricle anatomy. 
J Pediatr Nurs. 2013;28(1):64-71. http://dx.doi.org/10.1016/j.pedn 
.2012.03.024. Accessed February 17, 2015.

23.	Fucile S, Gisel E, Lau C. Oral stimulation accelerates the transition from tube 
to oral feeding in preterm infants. J Pediatr. 2002;141(2):230-236. http://
dx.doi.org/10.1067/mpd.2002.125731. Accessed February 17, 2015.

24.	Mahmoodi N, Zareii K, Mohagheghi P, Eimani M, Rezaei-Pour M. 
Evaluation of the effect of the oral motor interventions on reducing 
hospital stay in preterm infants. Alborz Univ Med J. 2014;2(3):163-166. 
http://aums.abzums.ac.ir/browse.php?a_id=144&sid=1&slc_lang=en. 
Accessed February 17, 2015.

25.	Rocha AD, Moreira ME, Pimenta HP, Ramos JR, Lucena SL. A randomized 
study of the efficacy of sensory-motor-oral stimulation and non-nutritive 
sucking in very low birthweight infant. Early Hum Dev. 2007;83(6): 
385-388. http://dx.doi.org/10.1016/j.earlhumdev.2006.08.003. Accessed 
February 17, 2015.

26.	Beckman D. Oral motor assessment and intervention. Beckman Oral Motor 
Web site. http://www.beckmanoralmotor.com. Accessed June 6, 2014.

27.	Bond GR, Evans L, Salyers M, Williams J, Kim HK. Measurement of fidelity 
in psychiatric rehabilitation. Ment Health Serv Res. 2000;2(2):75-87.

28.	Teague GB, Mueser KT, Rapp CA. Advances in fidelity measurement 
for mental health services research: four measures. Psychiatr Serv. 
2012;63(8):765-771.

29.	Grove SK, Burns N, Gray JR. The Practice of Nursing Research. 7th ed. 
St. Louis, MO: Mosby-Elsevier; 2012.

30.	Waltz CF, Strickland OL, Lenz ER. Measurement in Nursing and Health 
Research. 4th ed. New York, NY: Springer Publishing Company; 2010.

31.	MacLean WE, Tapp JT, Johnson WL. Alternate methods and software 
for calculating interobserver agreement for continuous observation data. 
J Psychopathol Behav Assess. 1985;7:65-73. http://link.springer.com/
article/10.1007%2FBF00961847. Accessed February 17, 2015.

32.	Mudford OC, Taylor SA, Martin NT. Continuous recording and interobserver 
agreement algorithms reported in the Journal of Applied Behavior Analysis 
(1995–2005). J Appl Behav Anal. 2009;42(1):165-169. http://dx.doi 
.org/10.1901/jaba.2009.42-165. Accessed February 17, 2015.

33.	Daving Y, Andrén E, Grimby G. Inter-rater agreement using the Instrumental 
Activity Measure. Scand J Occup Ther. 2000;7(1):33-38. http://dx.doi 
.org/10.1080/110381200443607. Accessed February 17, 2015.

34.	Gardner SE, Frantz RA, Park H, Scherubel M. The inter-rater reliability 
of the Clinical Signs and Symptoms Checklist in diabetic foot ulcers. 
Ostomy Wound Manage. 2007;53(1):46-51. http://www.ncbi.nlm.nih 
.gov/pubmed/17264355. Accessed February 17, 2015.

35.	To T, Estrabillo E, Wang C, Cicutto L. Examining intra-rater and inter-rater 
response agreement: a medical chart abstraction study of a community-
based asthma care program. BMC Med Res Methodol. 2008;8:29. http://
dx.doi.org/10.1186/1471-2288-8-29. Accessed February 17, 2015.

36.	Repp AC, Deitz DED, Boles SM, Deitz SM, Repp CF. Differences 
among common methods for calculating interobserver agreement. 
J Appl Behav Anal. 1976;9(1):109-113. http://dx.doi.org/10.1901/
jaba.1976.9-109. Accessed February 17, 2015.

37.	Hunt RJ. Percent agreement, Pearson’s correlation, and kappa as measures of 
inter-examiner reliability. J Dent Res. 1986;65(2):128-130. http://dx.doi 
.org/10.1177/00220345860650020701. Accessed February 17, 2015.

38.	Lombard M, Snyder-Duch J, Bracken CC. Practical resources for 
assessing and reporting intercoder reliability in content analysis research 
projects. http://matthewlombard.com/reliability/. Updated June 1, 
2010. Accessed February 17, 2015.

39.	Stemler SE. A comparison of consensus, consistency, and measurement 
approaches to estimating interrater reliability. Practical Assess Res Eval. 

2004;9(4):1-19. http://PAREonline.net/getvn.asp?v=9&n=4. Accessed 
February 17, 2015.

40.	Polit DF, Beck CT. Nursing Research: Generating and Assessing Evidence 
for Nursing Practice. 8th ed. Philadelphia, PA: Lippincott Williams & 
Wilkins; 2008.

41.	Barlow SM. Oral and respiratory control for preterm feeding. Curr 
Opin Otolaryngol Head Neck Surg. 2009;17(3):179-186. http://dx.doi 
.org/10.1097/MOO.0b013e32832b36fe. Accessed February 17, 2015.

42.	Tecklin J. Pediatric Physical Therapy. 4th ed. Philadelphia, PA: Lippincott 
Williams & Wilkins; 2008.

About the Authors
Brenda S. Lessen, PhD, RN, is a full-time professor of nursing with 

25 years of experience in nursing. Her areas of research include preterm 
infant feeding, oral motor intervention, intervention fidelity, interdis-
ciplinary practice, and translation of evidence into practice.

Clare A. Morello, BSN, RN, has worked as a registered nurse for 
the past 3.5 years in two Level III NICUs. She is currently enrolled 
at the University of Illinois-Chicago to obtain a neonatal nurse 
practitioner-doctor of nurse practice degree.

Lori J. Williams, DNP, RNC-NIC, CCRN, NNP-BC, is a clinical 
nurse specialist with experience in pediatrics and neonatal nursing. She 
is an active member/contributor to the Academy of Neonatal Nursing 
and a journal peer reviewer.

For further information, please contact: 
Brenda S. Lessen, PhD, RN 
Illinois Wesleyan University 
School of Nursing 
1312 N. Park St. 
Bloomington, IL 61701 
E-mail: blessen@iwu.edu

Copyright © Springer Publishing Company, LLC


	NN00340002_p00072
	NN00340002_p00073
	NN00340002_p00074
	NN00340002_p00075
	NN00340002_p00076
	NN00340002_p00077
	NN00340002_p00078
	NN00340002_p00079
	NN00340002_p00080
	NN00340002_p00081
	NN00340002_p00082



