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Abstract Text: 
 

Subject Population: The study describes neonatal nurses’ perceptions of frequency, 
duration, and depth of their care for premature neonates (PN) housed in incubators. 
This study was the first step in a comprehensive study of care disruptions to the thermal 
environment (TE) of these vulnerable patients.  

Research Design: A cross-sectional survey design was used to address these study 
aims: 1) describe the frequency, duration, and method of delivery of care and 
procedures by neonatal nurses that disrupt the TE of PNs; 2) explore differences in 
frequency, duration, and method of delivery of NICU nursing care procedures that 
disrupt the TE of PNs according to the nurses’ personal and professional 
characteristics; and 3) assess the psychometric properties (frequency, duration, etc.) of 
the instrument used to measure the concept of disruptions to the TE of PNs.  

Instrument: Nursing Care in the Thermal Environment of Premature Neonates 
Questionnaire consists of 51 items divided across 6 content domains identified in a 
previous study via comprehensive literature review and neonatal nurses.  

Procedure: Prospective survey data was email for the recruitment procedure. A total of 
14,000 National Association of Neonatal Nurses (NANN) and Academy of Neonatal 
Nurses (ANN) were invited to participate, yielding a sample size of 400 participants. 

Results: There was a discrepancy in the respondent’s ability or accuracy of reporting 
their actions. These results varied quite significantly from disruption to disruption and 
question to question, with some appearing to provide quite drastic results. This indicates 
that additional means are required to provide consistent and accurate descriptions of 
nursing care provided in the incubator of preterm infants. In person observational 
studies and the use of more precise monitoring devices that measure these disruptions 
are needed. 

 

 

 



Summary of Project Aims 

The objectives of this study were to:  

1. Describe the frequency, duration, and method of delivery of care and procedures 
by neonatal nurses that disrupt the thermal environment (TE) of preterm 
neonates (PNs). 

2. Explore differences in frequency, duration, and method of delivery of neonatal 
intensive care unit (NICU) nursing care procedures that disrupt the TE of PNs 
according to the nurses’ personal and professional characteristics. 

3. Assess the psychometric properties (frequency, duration, etc.) of the instrument 
used to measure the concept of disruptions to the TE of PNs. 

Theoretical/Conceptual Framework 

Levine’s Conservation Model, which postulates that human growth and 
development is a function of physiologic and environmental factors (Levine, 1967), 
provided a suitable framework for explaining the influences of nursing care procedures 
on the TE and growth of PNs (Lewis, 2014; Mefford, 2004). Conservation is the 
outcome of a person’s adaptive responses to environmental change (Levine, 1967) with 
the least expenditure of effort, preserving optimal function and wholeness (Levine, 
1989). When persons are able to adapt to obstacles, they maintain wholeness, health, 
and strength (Levine, 1973). PNs have immature structural development, threatening 
the conservation of energy for growth (Lewis, 2014; Mefford, 2004). According to the 
conservation model, nursing interventions use one or more of the conservation 
principles to maintain a person’s well-being by providing an external environment that 
promotes adaptation and supports health (Levine, 1967). Nursing care should support 
thermoregulatory adaptation within the NICU environment, thereby promoting growth of 
and health outcomes for PNs (Levine, 1967; Nightingale, 1859; Blackburn, 1998). 
Nursing care that protects the thermal stability of PNs while in the incubator is 
imperative for optimal physical functioning and survival of the neonate (Munson et al., 
2011; Verklan & Walden, 2015). 

Method 

Study Design. This study used a cross-sectional survey design to: describe the 
frequency, duration, and method of delivery of care and procedures by neonatal nurses 
that disrupt the TE of PNs; explore differences in frequency, duration, and method of 
delivery of NICU nursing care procedures that disrupt the TE of PNs according to the 
nurses’ personal and professional characteristics; and assess the psychometric 
properties (frequency, duration, etc.) of the instrument used to measure the concept of 
disruptions to the TE of PNs. 

Sample. The sample for this study consisted of ** neonatal nurses, members of either 
the National Association of Neonatal Nurses (NANN) or Academy of Neonatal Nurses 
(ANN), who responded to a blast email invitation.  



Ethical Approval. The study was deemed exempt by the institutional review board at 
the study site, and the requirement for informed consent was waived.  

Procedure 

Data collection. The study was introduced to all the members of NANN and ANN 
accessing a member-only open access link to members’ personal email addresses. An 
invitation letter described the study and that all NANN/ANN members were being invited 
to participate in the survey. The survey questionnaire consists of items identified from a 
previous study (Lewis & Jacobson, 2017). Members received three reminders at 
specified intervals and offered an incentive to maximize response rate (Dillman et al., 
2014. Additionally, the study invitation letter and link was posted on the research 
participation page of ANN.  

Summary of Findings 

Aim One. This survey was aimed at addressing potential nursing care disruptions 

(NCD) in the thermal environment (TE) of premature (PT) neonates was distributed 

among members of either the National Association of Neonatal Nurses (NANN) or 

Academy of Neonatal Nurses (ANN) (Table 1). They were invited to participate through 

an email providing a link to the survey which was followed by multiple reminder emails. 

The final result constitutes 400 respondents with a total of 190 complete surveys 

(47.5%). 

Survey questions for aim one of the study were developed to address different 

factors determined to be potential NCD to the neonatal TE (Lewis & Jacobson, 2017). 

Worded as, in your typical shift, how many times do you perform each activity, for a total 

of 52 activities (Lewis & Jacobson, 2017). Responses were measures as 1-3 times, 4-6 

times, 7-9 times, 10-12 times, more than 12 times, and I do not perform (DNP) this 

activity during a typical shift. For example, removing the infant for Kangaroo Care saw, 

255 (63.7%) 1-3 times, 11 (2.8%) 4-6 times, 2 (0.5%) 7-9 times, 1 (0.3%) 10-12 times, 0 

more than 12 times, 53 (13.3%) DNP, 1 (0.3%) prefer not to answer (PNA), and 77 

(19.3%) missing. 

The next question was, how long does it typically take for you to perform each 

activity. With variable measures as less than one minute, 1-3 minutes, 4-6 minutes, 7-9 

minutes, 10-12 minutes, more than 12 minutes, and DNP this activity during a typical 

shift. For Kangaroo Care, 3 (0.8%) less than one minute, 58 (14.5%) 1-3 minutes, 103 

(25.8%) 4-6 minutes, 46 (11.5%) 7-9 minutes, 34 (8.5%) 10-12 minutes, 17 (4.3%) more 

than 12 minutes, with 1 (0.3%) DNP, 1 (0.3%) PNA, and 137 missing (34.5%). 

The third question was, what is the likelihood you would typically cluster each 

activity with performing any other activity. The scale ranging from 1 for “not at all likely” 

to 5 for “extremely likely”. Kangaroo Care resulted in 18 (4.5%) for 1 “not at all likely”, 11 

(2.8%) for 2, 19 (4.8%) for 3, 31 (7.8%) for 4, 178 (44.5%) for 5 “extremely likely”, with 

one (0.3%) DNP and 142 (35.5%) missing. 



The fourth question was, to what extend does performing each activity disrupt the 

infant’s TE. The scale ranged from 1 to 5, 1 being “not at all” and 5 being “quite a bit” 

disruptive. Kangaroo care saw 9 (2.3%) for 1 “not at all”, 27 (6.8%) for 2, 60 (15.0%) for 

3, 58 (14.5%) for 4, 98 (24.5%) for 5 “quite a bit”, with two (0.5%) PNA, and 146 (36.5%) 

missing. 

The final question was whether they access the incubator to perform these 

actions, and by which means from a list of options among three sections. For portholes, 

I would not open any portholes, one porthole, two portholes, more than two portholes, 

and do not know. For walls, I would not open any walls, 1 wall, 2 walls, and more than 2 

walls. For the top, “I would not open the top of the incubator”, “I would open the top of 

the incubator”, and do not know. Kangaroo care saw, 240 (60%) open, 12 (3.0%) do 

not, one (0.3%) PNA, and 147 (36.8%) missing. 134 (33.5%) would not open any 

portholes, one (0.3%) one porthole, 97 (24.3%) two portholes, two (0.5%) more than 

two portholes, with two (0.5%) do not know, and 164 (41.0%) missing. 38 participants 

(9.5%) would not open any walls, 191 (47.8%) one wall, six (1.5%) two walls, one 

(0.3%) more than two walls, and 164 (41.0%) missing. 143 participants (35.8%) would 

not open the top, while 83 (20.8%) would, 10 (2.5%) do not know, and 164 (41.0%) 

missing. 

Additional comparison were conducted for all 51 other variables, with further 

comparisons made across demographic variables to assess the second aim. Results 

tended to vary quite significantly from factor to factor and variable to variable. Most NCD 

were reported performed 1-3 times more frequently than other options. For example, 

repositioning the infant, providing developmental care products, providing a pacifier, 

providing a gentle touch, change the infants diaper, measuring oxygen saturation, 

measuring the infant’s temperature, measuring respiratory rate, measure heart rate, 

care for the nasogastric/orogastric tube, setting up a gavage feeding, providing a bottle 

feeding, providing tactile stimulation, assessing the infant’s skin, and assessing the 

intravenous site were more likely to be performed.  

A few NCD where reported not performed during a typical shift. Providing 

umbilical cord care, providing dressing care, bathing the infant, measure head 

circumference, measure the infant’s length, applying/changing Op site, 

applying/changing duoderm site, giving the infant an injection, swabbing the infant’s 

mouth, swabbing the infant’s nares, applying a urine specimen bag, inserting a urinary 

catheter, and sonogram assistance were all less likely to be performed at all. These 

NCDs reported not performed during a typical shift, while still disruptive in their actions, 

may prove less detrimental as they are not performed regularly.  

When it comes to comparing NCD across length to perform, most resulted in less 

than one minute or one to three minutes. While Kangaroo Care, changing the infant’s 

clothing, changing bed linen, providing dressing care, bathing the infant, 

applying/changing intravenous tubing, applying/changing intravenous fluid, inserting a 

urinary catheter, performing a venous puncture, performing a heel stick, and x-ray 



assistance all reported in the moderate range indicating more time required to perform 

and additionally more of a potential disruption. Some NCDs were reported to take more 

than 12 minutes to perform and were reported to occur more frequently. These include, 

providing a bottle feeding, providing breast feeding assistance, and inserting 

intravenous access. Due to the overall time required to perform, these NCDs may prove 

the most disruptive the infant’s TE.  

While almost every NCD was reported extremely likely to cluster versus all other 

responses, there was some difference in reported likelihood. Some actions were slightly 

less likely to be cluster, including, Kangaroo care, providing a pacifier, providing a 

gentle touch, measuring oxygen saturation, placement of the nasogastric/orogastric 

tube, setting up a gavage feeding, providing a bottle feeding, providing breast feeding 

assistance, providing phototherapy care, applying/changing thermal skin lead, 

applying/changing EKG monitor lead, applying/changing tape, applying/changing Op 

site, and applying a urine specimen bag.  

Additional NCD were far less likely to be clustered with other action. These 

include, providing emesis care, providing tactile stimulation, applying/changing 

intravenous tube, applying/changing intravenous fluid, assessing the intravenous site, 

inserting intravenous access, removing intravenous access, giving the infant an 

injection, inserting a urinary catheter, performing a venous puncture, and performing a 

heel stick. With x-ray assistance and sonogram assistance being the two disruption 

reported not at all likely to be clustered, as these two disruptions require more time and 

effort to perform, they can be seen as more disruptive for the infant and demanding for 

the nurse.  

Nurses perceived few NCDs as non-disruptive. While answers vary quite 

significantly, many responses fell in the moderately disruptive to less range. These 

include, repositioning the infant, changing the infant’s diaper, providing skin care, 

providing dressing care, emesis care, measuring the infant’s temperature, measuring 

the infant’s blood pressure, measuring head circumference, providing tactile stimulation, 

assessing the infant’s skin, applying/changing thermal skin lead, applying/changing 

pulse oximeter monitor lead, applying/changing EKG monitor lead, applying/changing 

respiratory monitor lead, applying/changing tape, applying/changing Op site, giving the 

infant an injection, and applying a urine specimen bag. 

Those NCDs deemed more disruptive include, changing the infant’s clothing, changing 

bed linen, weighing the infant, measuring the infant’s length, placement of the 

nasogastric/orogastric tube, providing phototherapy care, applying/changing duoderm, 

removing intravenous access, and performing a heel stick. While additional NCDs were 

deemed very disruptive. These include, Kangaroo care, bathing the infant, providing a 

bottle feeding, assisting with breast feeding, inserting intravenous access, inserting a 

urinary catheter, performing a venous puncture, X-ray assistance, and sonogram 

assistance. A visible trend has emerged for some of these NCDs as they tend to take 

longer, are less likely to cluster, and deemed more disruptive. 



 

Lastly when looking at the means of accessing the incubator, additional discrepancies 

were found. Some NCDs requires minimal to no invasiveness. These include, providing 

a pacifier, providing a gentle touch, measuring oxygen saturation, measuring respiratory 

rate, measuring heart rate, applying/changing intravenous fluids, and assessing the 

intravenous site. NCDs that required a moderate amount of accessing the incubator 

varied in report. The most common trend was accessing two ports to provide care for 

the infant. While some would also open one wall to accomplish the task. For those 

NCDs more likely to open a wall, nurses also appeared more likely to open the top. 

Those NCDs that nurses reported opening the top of the incubator more were assisting 

with Kangaroo care, bathing the infant, breast feeding assistance, inserting intravenous 

access, inserting a urinary catheter, performing a venous puncture, and providing X-ray 

assistance. This may indicate that these NCDs are more invasive or require more effort 

on the nurse’s behalf to accomplish their goal. Those deemed more disruptive may 

require greater means of access.   

 

Aim Two. To address aim 2 analysis was conducted through multiple measures to 

ensure accuracy of results. Test were conducted on the null hypothesis of no 

differences in variable responses. Test conducted include chi-square, with likelihood 

ratios and Fisher’s exact test due to the lower (<5) variables per response categories, 

Spearman and Pearson’s R to test the level of correlation, and ANOVA to assess the 

variance in mean scores. As well, a univariate general linear mode was conducted to 

test for differences across age in mean scores among other tests. P-value significance 

was set at 0.05, with some exception included below 0.2 when relevant. For further 

analysis, missing variables and preferring not to answer (PNA) responses were 

excluded from sample percentages. 

Sex. When it comes to sex, the response rate for males maxed out at 5 

respondents. Due to the limited number of respondents, results are highly unlikely to be 

representative of the population of male nurses, yet relevant results were still found and 

reported. Certain NCDs were reported more often performed: developmental care 

products (Fisher’s Exact=10.392, df=5, p=0.035), not performed: removing the infant for 

Kangaroo Care (Fisher’s Exact=11.99, df=4, p=0.015), and performed less frequently: 

repositioning the infant (Fisher’s exact=10.142, df=5, p=0.061). 

Men reported taking longer to perform many NCDs, with significant or near 

significant results for Kangaroo care, repositioning the infant (Fisher’s Exact=11.328, 

df=6, p=0.017), changing clothing, changing bed linen, providing dressing care, 

measuring blood pressure, placement of a nasogastric/orogastric tube, setting a gavage 

feed, apply/change pulse oximeter monitor lead, apply/change EKG monitor lead, 

apply/change respiratory monitor lead, apply/change op site, apply/change duoderm, 

and performing a venous puncture. Few NCDs were reported taking less time among 



men like providing emesis care (Fisher’s Exact=12.227, df=5, p=0.029) and providing a 

gentle touch. 

When it comes to clustering men reported less likely to cluster NCDs such as 

repositioning the infant (Fisher’s Exact=22.985, df=5, p=0.001), developmental care 

products, providing a pacifier, providing a gentle touch, changing diaper, dressing care, 

emesis care, and assess the infant’s skin. Measuring head circumference (Fisher’s 

Exact=20.161, df=5, p=0.005) was reported more likely to cluster among men 

For perceived disruption to the TE, men saw many activates as more disruptive 

such as, dressing care (Fisher’s Exact=8.178, df=5, p=0.037), changing the infant’s 

diaper, umbilical cord care, skin care, eye care, mouth care, apply/change tape site, 

apply/change intravenous tubing, swabbing the infant’s mouth, and swabbing the 

infant’s nares, with near significant results for others. While x-ray assistance (Fisher’s 

Exact=10.021, df= 5, p=0.073) was reported as less disruptive. 

Minimal differences were seen in the manner at which they access the incubator 

across sex. Significant results were reported for dressing care (Fisher’s Exact=5.78, 

df=2, p=0.033) with men reporting more likely to open a wall and performing a venous 

puncture opened two walls As well, x-ray assistance was reported more likely to open 

multiple ports. 

Race. When it comes to race, only one NCD provided a significant result below 

0.05, repositioning the infant (Likelihood=11.648, df=5, p=0.04). Asian respondents 

were less likely to open a wall and multiracial more. Though these results are only 

based on one respondent each. It appears as if race is not a significant predictor of 

differences among perceived disruption across times performed, minutes to perform, 

likelihood of clustering, perceived disruption, and means of accessing the incubator.   

Age. Differences were reported across age when compared as a continuous 

predictor across categorical variables. Older respondents were less likely to perform 

changing bed linen (MS=730.143, df=3, F=4.265, p=0.006, R2=0.045), assistance with 

kangaroo care, developmental care products, mouth care, providing skin care, 

measuring infant’s temperature, and apply/change duoderm. There was also a trend of 

older respondents reporting they do not perform these potential NCDs, yet many did not 

fall into the significance range. Younger respondents were less likely to perform 

changing diaper (MS=461.854, df=5, F=2.714, p=0.021, R2=0.049), repositioning the 

infant, providing a gentle touch, emesis care, apply/change pulse oximeter lead, provide 

phototherapy care, apply/change OP site, remove intravenous access, provide an 

injection, and insert urinary catheter. 

Older respondents reported performing some NCDs more times including, 

providing skin care (MS=396.05, df=5, F=2.311, p=0.044, R2=0.042), repositioning the 

infant, providing emesis care, eye care, mouth care, changing diaper, measuring O2 

saturation, weighing the infant, assessing the infant’s skin, and swab infant’s nares. 

While younger respondents performed some NCDs more times, such as, measuring the 



infant’s temperature (MS=415.9, df=5, F=2.465, p=0.034, R2=0.05), measuring 

respiratory rate, measure heart rate, and perform a venous puncture. They reported 

taking less time to provide developmental care products (MS=325.777, df=6, F=1.785, 

p=0.102, R2=0.036), assist with kangaroo care, changing infant’s clothes, changing bed 

linen, changing diaper, emesis care, measure O2 saturation, measure the infant’s 

temperature, measure blood pressure, weigh the infant, provide phototherapy, 

apply/change thermal skin lead, apply/change EKG monitor lead, apply/change 

respiratory monitor lead, apply/change pulse oximeter monitor lead, apply/change 

duoderm, apply/change OP site, and remove intravenous access. 

Older respondents were less likely to cluster providing a pacifier (MS=535.67, 

df=4, F=2.992, p=0.019, R2=0.039), providing developmental care products, and 

providing a gentle touch, performing a venous puncture, perform a heel stick, and x-ray 

assistance. While more likely to cluster setting a gavage feed (MS=352.518, df=5, 

F=2.047, p=0.074, R2=0.052) and weighing the infant. Younger respondents indicated a 

moderate likelihood of clustering many NCDs with significant findings for providing 

phototherapy (MS=421.705, df=5, F=2.412, p=0.039, R2=0.072), apply/change pulse 

oximeter monitor lead, assess intravenous site, swab the infant’s nares, and insert 

urinary catheter. 

Older respondents saw certain NCDs as more disruptive, such as, performing a 

venous puncture (MS=331.791, df=5, F=2.322, p=0.048, R2=0.1), providing a pacifier, 

and providing a gentle touch. Younger respondents indicated that swabbing the infant’s 

mouth (MS=396.101, df=5, F=2.428, p=0.039, R2=0.096), assisting with kangaroo care, 

providing eye care, mouth care, and providing tactile stimulation as more disruptive. 

When addressing means of accessing the incubator, younger respondents were 

more inclined to open the top for assistance with kangaroo care (MS=976.021, df=1, 

F=5.435, p=0.021, R2=0.024), provide phototherapy care, provide tactile stimulation, 

apply/change intravenous tubing, and remove intravenous access. Also they were less 

likely to open ports to provide emesis care (MS=764.107, df=2, F=4.261, p=0.016, 

R2=0.052), reposition the infant, setting up a gavage feed, and provide tactile 

stimulation and they were less likely to open the top to change bed linen (MS=1037.435, 

df=1, F=6.095, p=0.016, R2=0.036), provide developmental care products, placement of 

nasogastric/orogastric tube, apply/change OP site, apply/change duoderm, and provide 

x-ray assistance. Younger respondent was more likely to open two walls to provide 

dressing care (MS=596.754, df=2, F=3.291, p=0.041, R2=0.059).  

Mixed results existed for numerous responses (setting up a gavage feed), older 

respondents indicated the fewest and most times performed, as well as not performing 

at all (MS=356.987, df=5, F=2.132, p=0.063, R2=0.048). While younger respondents 

indicated taking less time as well as more time to perform (MS=557.379, df=5, F=3.344, 

p=0.006, R2=0.082). Setting up a gavage feed saw older respondents more likely to 

open two ports (MS=1318.157, df=2, F=8.464, p=0, R2=0.109), one port for emesis 



care, two ports for blood pressure, two ports measuring length, and two walls for bottle 

feeding.  

While there was a number of mixed results when it comes to comparing age 

across these potential disruptions, a few trend existed. It appears as for many NCDs, 

while older respondents reported not performing many of them, they indicated that when 

they did, they would perform them more times and take longer to do so. As well, 

perceived disruption and likelihood of clustering were more moderate for younger 

participants, as older tended to fall on either end of the scale. 

State of Employment. States last employed in was divided into four regions. The 

number of times the NCDs were performed saw a wide range of results. For changing 

the infant’s diaper (Likelihood=28.555, df=15, p=0.018) those in the Midwest reported 

they do not perform more often, where those in the west performed it fewer times. 

Various actions reported fewer times in the Southeast and West include apply/change 

thermal skin lead (Likelihood=25.115, df=15, p=0.048), providing tactile stimulation, 

apply/change pulse oximeter lead, apply/change EKG monitor lead, apply/change 

respiratory monitor lead, apply/change tape, apply/change Op site, providing a bottle 

feeding, measuring blood pressure, and swabbing the infant’s nares.  

Significant differences in length of time were reported for changing bed linens 

(Likelihood=34.710, df=18, p=0.01), where those in the West reported not performing, 

Southeast and Midwest more times, while the Midwest also reported performing fewer 

times more often. While for providing dressing care, those in the Southeast reported 

taking less time, and those in the West longer. Where for measuring length, those in the 

Northeast and West reported taking less time. Those in the Northeast also reported 

taking less time to perform sonogram assistance and X-ray assistance, and those in the 

Southeast for inserting a urinary catheter, performing a venous puncture, and 

performing a heel stick.  

Likelihood of clustering were inconsistent with significant differences being found 

for providing emesis care (Likelihood=28.329, df=15, p=0.02), where those in the 

Northeast and Southeast were less likely to cluster. The only trend for clustering was 

that of those in the Southeast reporting less likely to cluster for providing dressing care, 

mouth care, changing bed linens, changing the infant’s diaper, measuring oxygen 

saturation, measure blood pressure, placement of nasogastric/orogastric tube, setting 

up a gavage feed, providing phototherapy care, apply/change tape site, apply/change 

intravenous tube, and remove intravenous access. Those in the west also reported less 

likely to cluster for many of these disruption, though results were quite mixed across for 

the West, Northeast, and Midwest. 

Minimal differences were significant for perceived NCD based on region. 

Apply/change tape site (Likelihood=31.197, df=15, p=0.008) found those in the 

Northeast, Southeast, and Midwest reported less disruptive, while those in the West 

reported moderate and do not perform, and those in the Southeast also reporting more 



disruptive. Similar results were also found for apply/change Op site, inserting a urinary 

catheter, providing X-ray assistance, and providing sonogram assistance where those in 

the Southeast reported these actions as more disruptive. 

Results for perceived disruption when assisting with Kangaroo Care 

(Likelihood=22.45, df=12, p=0.033) indicated those in the west region find it more 

disruptive, while those in the northeast and Midwest felt it was slightly less. While those 

in the southeast and west reported being more likely to open the top for Kangaroo care. 

This trend was common in the west with higher rates of opening the top to perform 

various action like providing umbilical cord care, bathing the infant, weigh the infant, 

measure length, remove intravenous access, and setting up a urinary specimen bag.  

Those in the southeast would open the top for providing developmental care 

products (Likelihood=7.442, df=3, p=0.059), changing the infant’s diaper, and provide 

phototherapy care. While both would for changing the infant’s clothes 

(Likelihood=9.253, df=3, p=0.026), changing bed linens, providing skin care, provide 

emesis care, provide a bottle feeding, assist with breast feeding, and apply/change Op 

site. Overall those in the Midwest reported less likely to open the top to perform any of 

these disruption.  

West would not open ports, and often reported opening a wall, which was also 

reported frequently in the northeast. For example, providing dressing care 

(likelihood=16.282, df=6, p=0.012) supported this, as well as, changing the infant’s 

diaper, repositioning the infant, and providing skin care. The southeast also reported 

opening a wall to apply/change Op site and providing a bottle feeding 

(likelihood=17.712, df=6, p=0.007), which was also more likely in the northeast. Similar 

trends were reported in the northeast yet were not significant.  

Those in the northeast and west reported opening two or more ports frequently, 

while those in the southeast and Midwest were less likely to open ports. Significant 

results were found for providing a gavage feeding (Likelihood=12.746, df=6, p=0.047), 

where those in the northeast and southeast were more likely to open multiple ports. 

When it comes to accessing portholes, results were quite mixed across for various 

disruptions like providing phototherapy care, apply/change pulse oximeter lead, 

apply/change tape, apply/change intravenous fluid, insert an intravenous access, 

perform a venous puncture, and provide X-ray assistance.  

Respondents in the Northeast and Midwest also reported more likely to open the 

incubator to perform various actions like measuring oxygen saturation, respiratory rate, 

and heart rate, though not significant. Those in the Northeast and West were more likely 

to open the incubator to set up a gavage feed, apply/change the thermal skin lead, 

apply/change pulse oximeter lead, insert intravenous access, provide mouth care, 

perform a venous puncture, and assist with an X-ray. The wide variability in results for 

regional analysis indicated a greater need to analyze differences across state through 



comparison of individual states with one another, as well as comparisons for within state 

differences.  

Years of Work Experience. Work experience provided a number of significant 

results when looking at years among the set categories. The most common trend in 

responses was that for respondents who worked more than 12 years were less likely to 

perform NCDs. However, these nurses reported to perform certain actions more times: 

repositioning the infant (Likelihood=50.315, df=25, p=0.002), taking the infant’s 

temperature (Likelihood=45.706, df=25, p=0.007), assisting with kangaroo care, 

providing developmental care products, changing diapers, providing dressing care, 

changing bed linen, measuring the infant’s blood pressure, and care for 

nasogastric/orogastric.  

Those respondents with less experience tended not to insert a urinary catheter 

(Likelihood=11.618, df=5, p=0.04), perform a venous puncture, apply/change tape site 

and perform an injection. They reported taking less time to perform many actions as 

well. Those included were, setting up a gavage feeding (Likelihood=41.283, df=25, 

p=0.021), assisting with kangaroo care, providing developmental care products, 

providing a gentle touch, and apply/change intravenous tubing.   

Likelihood of clustering provided generally mixed results with significant 

difference reported for providing a pacifier (Likelihood=40.721, df=20, p=0.004), which 

indicated that those with more experience tended to be both more and less likely to 

cluster. This was also seen for providing phototherapy care, those with moderate to 

more experience were more likely to cluster providing a gentle touch and apply/change 

thermal skin lead, while less likely to cluster emesis care. Additional differences were 

reported for clustering though none of which were significant.  

Level of Perceived Disruption. Perceived disruption saw those with more 

experience reporting many NCDs as less disruptive: providing a pacifier, providing a 

gentle touch, providing skin care, providing mouth care, taking the infant’s temperature, 

measuring blood pressure, weighing the infant, and providing phototherapy care. Those 

with more experience, as well as those with 4-6 year, reported weighing the infant 

(Likelihood=33.107, df=20, p=0.033) as more disruptive. Those with 4-6 years also saw 

measuring head circumference as not at all disruptive (Likelihood=35.563, df=20, 

p=0.017), though reported measuring length as more disruptive. 

When it comes to means of accessing the incubator compared across work 

experience, a few notable differences emerged. Those with less experience reported 

more likely to open multiple ports for providing tactile stimulation (Likelihood=28.056, 

df=10, p=0.002), providing emesis care and assist with an X-ray. Where kangaroo care, 

providing umbilical cord care, and assisting with a sonogram found those with more 

experience more likely to open multiple ports.  

Repositioning the infant, taking the infant’s temperature, swabbing the infant’s 

mouth, performing a heel stick, saw those with more experience less likely to open the 



incubator. While those with more experience were more likely to open the incubator for 

care of the nasogastric/orogastric tube, though most of these results fell outside of the 

range of significance. Those with more experience, as well as 4-6 years, reported more 

likely to open the top for bathing the infant (Likelihood=14.299, df=5, p=0.014). Similar 

trends were reported for changing bed linen, placement of nasogastric/orogastric tube 

and providing a bottle feeding. 

Nursing Degree. Nursing degrees were compared across each desired NCD. 

Diplomas, Associates, and Baccalaureates perform these activities more times 

compared to higher degrees. Repositioning the infant (Likelihood=56.269, df=20, p=0), 

Kangaroo care, providing a pacifier, and providing a gentle touch all showed significant 

results. Providing developmental care products (Likelihood=44.959, df=20, p=0.001), 

care for nasogastric/orogastric tube, was performed more frequently for those with a 

Baccalaureates. Providing skin care (Likelihood=34.622, df=20, p=0.022), 

developmental care products, emesis care, eye care, mouth care, measuring O2 

saturation, and assessing intravenous site were performed more times among those 

with a diploma. Those with a Masters reported measuring O2 saturation 

(Likelihood=42.758, df=20, p=0.002), taking the infant’s temperature, measuring blood 

pressure, measuring respiratory rate, weighing the infant, and assessing the infant’s 

skin. Those with an associated reported performing phototherapy assistance more 

often.  

Trends also existed for the amount of time taken to perform these disruptions. 

While providing developmental care products saw a slightly higher rate for those with 

higher education levels, those with lower generally took longer. Providing a gentle touch 

(Likelihood=36.212, df=24, p=0.052), umbilical cord care and providing a bottle feeding 

took longer for those with a Baccalaureates or lower. Those with an associated reported 

taking longer to remove intravenous access and providing x-ray assistance 

(Likelihood=34.588, df=24, p=0.075) with those with a Master taking longer for the later 

as well. 

When it comes to clustering by nursing education, those with a Diploma were 

more likely not to cluster activities. Kangaroo care (Likelihood=32.131, df=20, p=0.042), 

providing developmental care products, providing a pacifier, providing a gentle touch, 

providing emesis care, providing a bottle feeding, assisting with breast feeding, and 

assessing the intravenous site were are less likely to cluster for those with a Diploma. 

As well, those with higher degrees, mainly a Masters, tended to cluster some activities 

less. Providing developmental care products (Likelihood=39.865, df=20, p=0.005), 

providing a pacifier, providing a gentle touch. Nurses with higher degrees reported more 

often clustering activities like changing the infant’s clothes and providing mouth care, 

none of which fall near significant. Those with a baccalaureate reported less likely to 

cluster changing the infant’s clothing, changing the infant’s diaper, providing dressing 

care, assisting with breast feeding, providing a bottle feeding, and assessing the 

intravenous site. Though none of which were significant.  



Perceived disruption was quite mixed as well. Assisting with Kangaroo care 

(Likelihood=26.605, df=16, p=0.046) saw those with a Diploma as well as those with a 

Doctorate reporting not at all a disruption. As well those with an Associates reported 

quite a bit more. Those with a Diploma or Doctorate also reported not at all for providing 

a gentle touch. Those with an Associates also reported placement of a 

nasogastric/orogastric tube (Likelihood=26.626, df=16, p=0.046) and apply/change OP 

site as less disruptive. Those with a Masters also saw placement of a 

nasogastric/orogastric tube, apply/change OP site, apply/change duoderm, 

apply/change intravenous tubing, and providing a urine specimen bag as more 

disruptive. Those with an Associates and Baccalaureates saw providing a bottle feeding 

a less disruptive. Those with lower nursing degrees saw performing a venous puncture 

(Likelihood=30.938, df=20, p=0.056), performing a heel stick, assisting with an X-ray, 

and assisting with a sonogram as more disruptive.  

Manner by which respondents access the incubator provided a wide range of 

results. Those with a Baccalaureates and Masters reported more likely to open the top 

for assistance with Kangaroo care. Associated and Masters were both less likely to 

open the top for placement of a nasogastric/orogastric tube (Likelihood=9.222, df=4, 

p=0.056). Those with a Masters were more likely to open the top to remove intravenous 

access. Doctorates are more likely to open the top to apply/change thermal skin leads.  

For repositioning the infant, those with a Diploma or Masters would not open any 

portholes, more likely to open a wall (Likelihood=9.866, df=4, p=0.043), and those with a 

Doctorate not at all (Likelihood=9.889, df=4, p=0.042). Those with a Diploma also 

showed an indication of being more likely to open two ports to provide a gentle touch. 

Baccalaureates and Doctorates would more often open two ports to apply/change 

duoderm or walls (Likelihood=13.436, df=4, p=0.009). 

Baccalaureates reported higher rated of opening the incubator for providing 

tactile stimulation (Likelihood=10.78, df=4, p=0.029), care for the nasogastric/orogastric 

tube, apply/change pulse oximeter monitor lead, and apply/change tape site, apply 

change EKG monitor leads (Likelihood=8.93, df=4, p=0.063). Baccalaureates and 

Associates would both for setting up a gavage feed and were more likely to open 

multiple ports to provide an injection (Likelihood=16.306, df=8, p=0.038). Those with a 

Masters were less likely to open the incubator to change bed linens (Likelihood=11.308, 

df=4, p=0.023), while those with a higher degree were less likely to open the incubator 

to provide dressing care, emesis care, eye care, mouth care, measure temperature, 

measure blood pressure, and measure respiratory rate. Baccalaureates and Doctorates 

would open the incubator to place a nasogastric/orogastric tube, assess the infant’s 

skin, apply/change OP site, apply/change duoderm, and remove intravenous access.  

Provider Role. Provider role was measures for those who reported staff nurse, 

nurse manager, advanced practice nurse, nursing educator, and neonatal transport 

nurse. When compared with one another, quite a bit of significant results were 

produced. One of the most common trends that existed was that of advanced practice 



nurses reporting less likely to perform these NCDs for nearly every variable and many 

of which were an extreme difference compared to the other titles. Nursing educators 

and nursing managers were also less likely to perform these actions. Neonatal 

transports nurses reported significant differences for not performing kangaroo care 

assistance, changing the infant’s clothing, bathing the infant, providing tactile stimulation 

and assessing the infants skin. 

While staff nurses reported more likely to perform these NCDs, Kangaroo care 

(Likelihood=37.159, df=16, p=0.002) found staff nurses preforming this action less 

times. Staff nurses reported changing the infant’s diaper, providing mouth care, take the 

infants temperature, measure heart rate, weigh the infant, assess intravenous access, 

remove intravenous access, repositioning the infant (Likelihood=58.937, df=20, p=0) 

and assist with an X-ray more frequently. While less likely to provide emesis care, place 

nasogastric/orogastric tube, care for nasogastric/orogastric tube, apply/change 

duoderm, apply/change intravenous tubing, and apply/change intravenous fluid.  

Advanced practice nurse and neonatal transport nurses reported providing 

developmental care products (Likelihood=63.924, df=20, p=0) less often. Advanced 

practice nurses were less likely to change an infant’s diaper, provide eye care, measure 

oxygen saturation, take the infant’s temperature, measure respiratory rate, provide 

tactile stimulation, assess the infant’s skin, and assess intravenous access. While more 

likely to weigh the infant, assess the infant’s skin, provide a gavage feeding, swab the 

infant’s mouth, and perform a heel stick and repositioning the infant (Likelihood=58.937, 

df=20, p=0).  

When it comes to how long it takes to perform these disruptions, no significant 

differences were found. One trend present was that of advanced practices nurses 

reporting taking longer to perform. Whereas, staff nurses and nursing educators 

reporting more or less time.  

As for clustering, advanced practice nurses reported less likely to cluster 

activates when performed, with staff nurses reporting more likely for clustering when 

changing the infant’s diaper (Likelihood=32.582, df=20, p=0.037). Nurse educators were 

less likely to cluster dressing care, bathing the infant, placement of 

nasogastric/orogastric tubing, assist with breast feeding, with staff nurses and nurse 

managers more likely. Nursing managers and nursing educators were less likely to 

cluster a bottle feeding, while staff nurses were. 

Perceived disruption was rather mixed as well, with few NCDs falling into the 

range of significance. Staff nurses and nursing educators saw changing the infant’s 

clothing (Likelihood=34.118, df=20, p=0.024) as more disruptive. Where staff nurses 

and advanced practice nurses saw placement of the nasogastric/orogastric tubing as 

more disruptive. Staff nurses reported applying a urinary specimen bag as less 

disruptive compared to the others. 



A major difference appeared in means of accessing the incubator with staff 

nurses reporting more likely to open the incubator and additional access points 

frequently. This was seen for providing eye care (Likelihood=10.511, df=4, p=0.033), to 

apply/change thermal skin lead (Likelihood-14.303, df=4, p=0.006), provide skin care, 

providing mouth care, and measuring oxygen saturation. Staff nurses and nurse 

educators would open a wall to provide developmental care produces, multiple ports 

and walls for weighing the infant, multiple ports for providing a bottle feeding, provide 

tactile stimulation, multiple ports for dressing care, and multiple ports for apply/change 

intravenous tubing. Where staff nurses and nursing managers were more likely to open 

the incubator for changing the infant’s clothing (Likelihood=15.555, df=8, p=0.049), and 

all three were likely to open the incubator for measure the infant’s temperature 

(Likelihood=18.475, df=4, p=0.001), weighing the infant, assess the infant’s skin, 

remove an intravenous access, and swab the infant’s mouth. Advanced practice 

reported more likely to open the top for dressing care (Likelihood=16.009, df=4, 

p=0.003). Advanced practice and nurse educators were less likely to open the top for 

assisting with kangaroo care, provide a bottle feeding, assist with breast feeding, and 

more likely to for bathing the infant. 

STABLE Certification. When those with STABLE to those non-STABLE, those 

non-STABLE certification performed NCDs more, as well as taking longer to perform 

them. NCDs performed more times by non-STABLE certified included, changing the 

infant’s clothes (Fisher’s Exact=6.676, df=3, p=0.048), repositioning the infant, providing 

skin care, measuring blood pressure, and assisting with a sonogram. While those with 

STABLE certifications reported a apply/change intravenous tubing and apply/change 

intravenous fluid more frequently. As well, non-STABLE certified respondents indicated 

they would not perform inserting a providing developmental care products, urinary 

catheter, and assistance with a sonogram. Where STABLE certified respondents 

frequently reported not performing changing bed linen (Fisher’s Exact=9.575, df=3, 

p=0.008), change the infant’s clothing, bathing the infant, providing umbilical cord care, 

providing dressing care, providing emesis care, measuring blood pressure, 

apply//changing intravenous access, and apply/change intravenous fluid. 

Non-STABLE respondents took longer to perform providing a pacifier (Fisher’s 

Exact=7.818, df=3, p=0.032), providing umbilical cord care, dressing care, emesis care, 

eye care, phototherapy care, apply/change thermal skin lead, apply/change EKG 

monitor lead, apply/change respiratory monitor lead, apply/change intravenous fluid, 

perform and injection, perform a venous puncture, perform a heel stick, and assist with 

an X-ray. When it comes to clustering, STABLE certified respondents reported less 

likely to cluster for providing developmental care products (Fisher’s Exact=11.801, df=5, 

p=0.021), providing a pacifier, change the infant’s clothes, measuring respiratory rate, 

providing tactile stimulation, apply/change intravenous fluid, and applying a urinary 

specimen bag. Where non-STABLE were less likely to cluster measuring oxygen 

saturation, measuring blood pressure, weighing the infant, assessing the infant’s skin, 



apply/change duoderm, removing intravenous access, swabbing the infant’s mouth, and 

assisting with and X-ray. 

Perceived disruption provided minimal significant results, phototherapy care 

(Fisher’s Exact=11.281, df=5, p=0.034) found those with STABLE finding it less 

disruptive. This was also recorded for removing an intravenous access. The opposite 

was reported for inserting a urinary catheter lead (Fisher’s Exact=9.364, df=5, p=0.048), 

and applying a urinary specimen bag, where those with STABLE found it more 

disruptive. 

STABLE certified would not open the top for repositioning the infant, change the 

infant’s diaper, measuring heart rate, place nasogastric/orogastric tube, provide a bottle 

feeding, and provide sonogram assistance. Where STABLE certified would open the top 

to bathe the infant (Fisher’s Exact=3.296, df=1, p=0.054), insert a urinary catheter, and 

assist with an X-ray. As well, STABLE certified were more likely to open the incubator to 

change the infant’s clothing and some indication they would open more ports and walls 

based on reported rates, yet none were significant. 

Hours Worked. Hours worked were split into three categories with those working 

less than 30 hours, those working 30 to 37 hours, and those working over 37 hours. 

There were a number of trends that emerged including that of those working over 37 

hours reporting they reposition the infant (Likelihood=22.352, df=10, p=0.013), provide a 

pacifier, provide a gentle touch, provide mouth care, care for nasogastric/orogastric 

tubing, setting up a gavage feeding, assessing the infant’s skin, assess intravenous site, 

and perform a venous puncture fewer times. Where they would more frequently provide 

developmental care products (Likelihood=31.11, df=10, p=0.001), change the infant’s 

clothing, change the infant’s diaper, provide emesis care, and perform a heel stick. They 

reported taking longer to provide umbilical cord care, skin care, bathe the infant, provide 

mouth care, weigh the infant, apply/change thermal skin lead, and apply/change 

respiratory monitor lead.  

Those who worked less than 30 hours reported changing bed linens 

(Likelihood=20.776, df=6, p=0.002) and provided skin care more often. Additionally, 

they took longer to measure the infant’s temperature (Likelihood=17.22, df=6, p=0.009), 

measure blood pressure, remove intravenous access, insert intravenous access, and 

perform a venous puncture. Where those who worked between 30 and 37 hours 

reported measuring the infant’s temperature (Likelihood=36.013, df=10, p=0), 

measuring respiratory rate, measuring heart rate, providing a bottle feeding, assisting 

with breast feeding, and swab the infant’s nares more often. They were less likely to 

apply/change pulse oximeter monitor lead, and apply/change intravenous tubing. This 

group reported taking less time to change the infant’s clothing (Likelihood=26.474, 

df=12, p=0.009), change bed linen, change the infant’s diaper, bathe the infant, 

measure the infant’s temperature, measure blood pressure, weigh the infant, measure 

head circumference, measure length, set up a gavage feeding, provide phototherapy 

care, apply/change respiratory monitor lead, assess intravenous site, and remove 



intravenous access. Where they were more likely to take longer to apply/change 

intravenous fluid, apply/change intravenous tubing, insert intravenous access, insert a 

urinary catheter, and perform a venous puncture.  

When it comes to clustering, those who worked over 37 hours tended to be less 

likely to cluster these disruptions. Changing bed linen (Likelihood=18.073, df=10, 

p=0.054), providing developmental care producers, providing dressing care, providing 

emesis care, measure oxygen saturation, measuring temperature, measuring blood 

pressure, measuring respiratory rate, measuring heart rate, care for 

nasogastric/orogastric tubing, apply/change tape site, and apply/change Op site. They 

were more likely to cluster providing a gentle touch, apply/change intravenous tubing, 

and apply/change intravenous access.  

Minimal differences were reported when it comes to perceived disruption. The 

only significant results were that those who worked more than 37 hours was providing 

an injection (Likelihood=16.499, df=8, p=0.036), which found it both less disruptive and 

more disruptive. Similar results were reported for removing an intravenous access, 

applying a urinary specimen bag, and assisting with an X-ray. 

Those who work less than 30 hours reported more likely to open the top of the 

incubator to provide developmental care products (Likelihood=6.386, df=2, p=0.041). 

They were also more likely to open the incubator to reposition the infant, provide a 

pacifier, change bed linen, change the infant’s diaper, provide skin care, measure head 

circumference, care for nasogastric/orogastric tubing, assess the infant’s skin, 

apply/change thermal skin lead, apply/change pulse oximeter monitor lead, 

apply/change EKG monitor lead, apply/change respiratory monitor lead, apply/change 

Op site, apply/change duoderm, remove intravenous access, swab the infant’s mouth, 

apply a urinary specimen bag, perform a heel stick, and assist with an X-ray. 

Those who work between 30 and 37 hours would open the top to kangaroo care 

and inserting intravenous access. They would also open two ports to provide umbilical 

cord care (Likelihood=13.224, df=4, p=0.01), change bed linen, bathe the infant, eye 

care, measure heart rate, weigh the infant, set up a gavage feeding, and change 

intravenous fluid. They would not open the incubator to bathe the infant. They would not 

open a wall to provide a gentle touch (likelihood=6.193, df=2, p=0.045). Inserting an 

intravenous access (Likelihood=17.753, df=4, p=0.001) found those who worked 30 to 

37 hours also less likely to open a wall, while those who worked less than 30 hours 

would open a wall, and both would open multiple walls.  

Respondents who worked over 37 hours would not open the incubator to provide 

eye care (Likelihood=7.735, df=2, p=0.021), mouth care, measure blood pressure, set 

up a gavage feeding, and provide tactile stimulation. They would open the top to provide 

umbilical cord care and emesis care. Lastly, they would open two ports for setting up a 

gavage feeding and assist with breast feeding.  



Shift Worked. When looking at dayshift versus nightshift NCDs there are many 

differences present. Dayshift nurse’s reported performing certain activities more times, 

including provide emesis care (Fisher’s Exact=0.172, df=3, p=0.086), measure 

respiratory rate, assess the infant’s skin, apply/change EKG monitor lead and apply 

urinary specimen bag. Night shift reported performing certain actions more times, such 

as, changing bed linens, providing umbilical cord care, providing skin care, bathing the 

infant, measuring O2 saturation, measuring blood pressure, setting a gavage feed, 

providing a bottle feeding, apply/change pulse oximeter monitor lead, apply/change 

respiratory monitor lead, apply/change intravenous fluid, apply/change OP site, 

apply/change duoderm, assess intravenous access, swab the infant’s mouth and 

inserting urinary specimen bag. Additionally, nurses on the nightshift reported they are 

more likely not to assist with Kangaroo care (Fisher’s Exact=9.828, df=4, p=0.018), 

provide a gentle touch, apply/change intravenous fluid, apply/change tape site, 

apply/change duoderm, assist with phototherapy, apply/change respiratory monitor lead 

and apply/change OP site. Where those on the dayshift reported less likely to change 

bed linens (Fisher’s Exact=5.410, df=3, p=0.072), provide umbilical cord care, provide 

skin care, bathe the infant, provide mouth care, provide dressing care, measure O2 

saturation, measure the infant’s temperature, measuring blood pressure, measure 

respiratory rate, measure heart rate, weigh the infant, measure head circumference, 

measure the infant’s length, care for nasogastric/orogastric tube, setting a gavage feed, 

providing a bottle feeding, providing a gavage feeding, apply/change pulse oximeter 

monitor lead, apply/change EKG monitor lead, apply/change respiratory monitor lead, 

swab the infant’s mouth and apply a urinary specimen bag. 

When looking at how long it takes to perform these actions, dayshift reported 

taking longer to provide umbilical cord care (Fisher’s Exact=7.072, df=3, p=0.043), 

weigh the infant, measure head circumference, measure the infant’s length, placement 

of the nasogastric/orogastric tube, apply/change duoderm, apply/change intravenous 

fluids, perform a venous puncture, and assist with an X-ray. Those on the dayshift 

reported less likely to cluster measure head circumference (Fisher’s Exact=8.287, df=5, 

p=0.048), weighing the infant, measure the infant’s length, and placement of the 

nasogastric/orogastric tube. Minimal differences were reported in perceived disruption 

with only one near relevant result. Respondents on the dayshift reported weighing the 

infant as more disruptive, while reporting apply/change respiratory monitor lead as less 

disruptive. Those on the nightshift reported they were less likely to cluster providing a 

gentle touch (Fisher’s Exact=10.043, df=5, p=0.058), changing bed linens, measure 

heart rate, setting up a gavage feed, provide a bottle feeding, assisting with 

phototherapy, measure respiratory rate, and giving an injection.  

When it comes to accessing the incubator, those on the dayshift reported less 

likely to open the incubator to provide dressing care (Fisher’s Exact=4.933, df=2, 

p=0.069) and assist with an X-ray. Dayshift nurses were more likely to open a wall to 

provide a gentle touch (Likelihood=4.843, df=1, p=0.028), reposition the infant, provide 

developmental care, bathe the infant, provide emesis care, measure head 



circumference, care for the nasogastric/orogastric tubing, provide tactile stimulation, 

apply/change tape site, and insert a urinary catheter. 

Nurses on the nightshift reported less likely to open the incubator to assist with 

an X-ray as well as assist with a sonogram. While those on the dayshift are more likely 

to open portholes (Fisher’s Exact=6.096, df=2, p=0.035). Those on the night shift 

reported more likely to open the top to apply/change tape site (Likelihood=5.359, df=1, 

p=0.021), measure the infant’s length, provide a bottle feeding, assist with breast 

feeding, and apply/change OP site.  Dayshift is more likely to open the top to reposition 

the infant 

Gestational Age. The final measure compared across these potential NCDs was 

gestation age. The variables were divided into age group for which nurse’s most cared 

for between 22-25 weeks, 26-29 weeks, 30-33 weeks, and 34-37 weeks. A number of 

trends emerged when it comes to gestation age including that of those who cared for 

the oldest group not performing these NCDs as much. For example, repositioning the 

infant, providing developmental care products, providing a pacifier, providing a gentle 

touch, changing bed linen, providing dressing care, measuring the infant’s temperature, 

measuring blood pressure, measure respiratory rate, measure heart rate, phototherapy 

care, swabbing the infant’s mouth, X-ray assistance, and performing a sonogram were 

more likely not to be performed, measuring oxygen saturation (Likelihood=37.709, 

df=15, p=0.001), providing mouth care, and setting up a gavage feeding. 

When it comes to number of times performed during a shift, one trend that 

emerged was those who cared for the younger age group (22-25) would perform less 

disruptions. This was reported for providing a pacifier (Likelihood=24,677, df=15, 

p=.054), assisting with kangaroo care, providing developmental care products, providing 

a gentle touch, providing dressing care, measuring the infant’s temperature, provide a 

bottle feeding, and assessing the infant’s skin. Those in the youngest gestation reported 

they did not change bed linen, provide a bottle feeding, assist with breast feeding, 

phototherapy care, and assessing the infant’s skin more often. While they were more 

likely to set up a gavage feeding.   

Those nurses who cared for infant’s in the middle ages were more likely to 

measuring the infant’s blood pressure (Likelihood=27.142, df=15, p=0.024), provide 

developmental care products, measuring the infant’s temperature, and apply/change 

tape site. As well the age group was more likely to provide a pacifier, provide a gentle 

touch, and providing phototherapy care. Tactile stimulation (Likelihood=34.175, df=15, 

p=0.003) saw mixed results with those in the 26-29 and older group performing it less 

often, where those in the 26-29 range would also preform it more often. 

When it comes to length of time taken to perform these actions, results tend to 

vary with no significant findings. Changing the infant’s clothing was reported to take 

longer for younger age groups, as well as assisting with kangaroo care, changing bed 

linen, providing umbilical cord care, providing dressing care, and providing mouth care. 



While actions reported to take longer for the older group include measuring respiratory 

rate, measuring heart rate and performing a venous puncture. It was reported to take 

longer for both groups for apply/change intravenous fluid and inserting an intravenous 

access.  

Likelihood of clustering found for kangaroo care (Likelihood=29.333, df=15, 

p=0.015), those in the older and younger group were less likely to cluster. Similar 

results were reported for, repositioning the infant, apply/change duoderm, apply/change 

intravenous tubing, apply/change intravenous access, and removing intravenous 

access. Changing bed linens (Likelihood=33.756, df=15, p=0.004) was reported as less 

likely to cluster for the oldest gestation age. As well as for, providing skin care, 

measuring the infant’s temperature, placement of nasogastric/orogastric tubing, 

swabbing the infant’s mouth, and swabbing nares. The activities were more likely to be 

clustered for the oldest age group were providing tactile stimulation, apply/change 

thermal skin lead, apply/change pulse oximeter monitor lead, apply/change tape, 

apply/change duoderm, apply/change intravenous tubing, apply/change intravenous 

fluid. Where for the youngest age group, likelihood of clustering was least for measuring 

blood pressure, providing tactile stimulation, providing phototherapy care, apply/change 

thermal skin lead, apply/change pulse oximeter monitor lead, and app/change tape site. 

One activity reported more often among the youngest gestation age was providing 

phototherapy care. 

Level of disruption reported provided minimal significant results with quite some 

variability. Measuring the infant’s heart rate (Likelihood=22.707, df=12, p=0.03) saw 

those in the youngest age group as less disruptive, while those in the 30-33 week group 

as more. Though this trend did not persist across other measures, which themselves 

vary drastically. As with measuring the infant’s length (Likelihood=20.867, df=12, 

p=0.052), the 30-33 group was reported as least disruptive, while those in the youngest 

group reported the most disruptive. Significant results were also produced for 

apply/change duoderm, apply/change intravenous tubing, though the results were 

mixed. 

When it comes to means of accessing the incubator. One trend that persist was 

that of those caring for the older gestation age more likely to open a wall. They would 

open a wall for changing bed linen (Likelihood=13.360, df=6, p=0.038), assisting with 

kangaroo care, repositioning the infant, providing developmental care products, 

providing a gentle touch, bathing the infant, care for nasogastric/orogastric tubing, 

providing tactile stimulation, assessing the infant’s skin, apply/changing tape, 

apply/change Op site, inserting intravenous access, remove an intravenous access, 

provide an injection, swab the infant’s mouth, and performing a heel stick. 

Nurse’s caring for those infants in the 30-33 gestation age were more likely to 

open the incubator for placement of the nasogastric/orogastric tube (Likelihood=16.248, 

df=6, p=0.012). They were also more likely to open the top to insert an intravenous 

access. They were less likely to open the incubator to apply a urine specimen bag. As 



well, nurse’s reported that for those in the oldest they would not open any ports to 

remove and intravenous access. Reports for bottle feeding and breast feeding found 

those in the middle groups were more likely to open the top. Opening walls for 

performing a venous puncture (Likelihood=30.188, df=6, p=0) saw those in the 26-29 

gestation group not opening any walls, verses more likely to open two walls. Performing 

a heel stick found significant results for opening portholes with those in the oldest group 

least likely to open any. 

Aim 3. Measures of reliability of the instrument were conducted through the use of 

Cronbach’s Alpha tests for each procedural section across our five measures of 

perceived disruption, as well as only among the sections, and lastly a whole sample 

measure was conducted for procedures across our five levels of disruption. With a few 

exceptions, all measures were above the cut off value of 0.7, most of which fell above 

0.8, with the few exception falling no lower than 0.558 for one specific subsection 

(Feeding care practices/length). The whole question measures did not fall below 0.9, 

with exceptions for specific manner for accessing the incubator when response rates 

were too limited. The entire body sample, excluding specific manner for accessing the 

incubator produced and Alpha of 0.954. 

Measures of validity cannot be accurately assessed at this point due to this study 

being one of the first of its kind and respondent’s not volunteering to repeat the survey. 

Future tests should be compared to ensure the effectiveness of these measures. 

Comparisons were made with the initial pilot study (102 respondents, 53 Complete) 

providing similar results in the distribution of answers with few exceptions. Wider 

variability was reported versus the initial pilot study for many variables but results 

provided similar conclusions. Though some changes were made in the format, and 

response rates were limited, measures of reliability and validity appear sufficient. 

 

Recommendations 

The population the sample base derived from consists of a specific sect of 

nursing care professionals who were attached to the NANN/ANN. There is a greater 

need for a larger sample base to compare as measures of validity and ensure a more 

representative and accurate sample. The lower completion rate also emphasizes this 

need. There are a number of issues with potential accuracy of respondents reporting 

their behaviors during their typical nursing shift as response rates tended to vary, and 

measures provided produced mixed results. 

Question formatting, especially that in the fifth question addressing access to the 

incubator, is overly convoluted and provides mixed results with numerous 

inconsistencies as a result. As well, these factors may have led to an increased drop off 

in completion rates. Inconsistency in response, ability to accurately address actions, 

and report them, emphasizes the potential usefulness of an observational study to 

overcome potential limitations. This should serve even more useful for the minimal 



number of less common attributes; males, non-bachelorette, race/ethnicity, etc. As well 

within-state comparisons could prove even more useful to determine differences based 

on specific hospitals and their amount of activity.  

Apparent discrepancies between reported data and results show limitations in the 

reliability and validity of findings. For example, with setting up a gavage feeding, 198 

reported how many times they perform, with 26 not performing, and 176 missing. For 

question two, 196 reported how long it takes, while 204 were missing. For question 

three, 188 reported their likelihood of clustering, with three not performing, and 204 

missing. Question four saw 194 individuals reporting how much of a disruption this was, 

with 216 missing. For the final question, addressing means of accessing the incubator 

results appear even more convoluted. One hundred and forty-four indicated they would 

open the incubator, while 46 would not, with 210 missing. This in itself shows a flaw in 

the participant’s ability to report their actions as it would not be possible to set up a 

gavage feed without accessing the incubator. One individual indicated they wouldn’t 

open any portholes, with 143 opening portholes, and 256 missing. 143 indicated they 

would not open any walls, with only one opening a wall, and 256 missing. As well 144 

would not open the top and 256 were missing. This example indicated 143 of the 144 

participants would use portholes over opening wall. Yet this accuracy appears quite 

different when you look at Bottle feeding the infant. 

Bottle feeding the infant saw 173 individuals accessing the incubator with eight 

not, one not performing the action, and 218 missing. 96 would not open any portholes, 

with 77 opening portholes, and 227 missing. 65 would not open any walls, with 107 

would, one not performing, and 227 missing. 137 would not open the top, yet 32 would, 

four reported they do not know, and 227 missing. You can see here that of 173 

indicating they would, results showed, 77 for portholes, 107 for walls, and 32 the top. 

This should draw attention to the accuracy of reporting results as individuals would 

either be unnecessarily accessing multiple means to open the incubator or simply 

inaccurately report their actions. As well, 4 individuals reported they do not know, which 

in itself indicated confusion on the respondents’ behalf that cannot be accurately 

reported.   

As the results tend to vary, we see with reported not performing this action, we 

cannot assume that those missing results were individuals who do not perform this 

activity. Thus, there is a discrepancy in the individuals’ ability or accuracy of reporting 

their actions. These results vary quite significantly from disruption to disruption and 

question to question, with some appearing to provide quite drastic results. It also 

appears that individuals may be inaccurately reporting the means by which they access 

the incubators as the number of portholes, walls, and top of the incubator accessed may 

have overlay in reported results. This may be potentially due in part to question format, 

the individuals’ ability to accurately report their means of performance, or simply 

preforming unnecessary actions. This all indicated that additional means are required to 

provide consistent and accurate results such as access to further nursing records, in 



person observational studies, and the use of more precise monitoring devices that 

measure these desired disruptions. 
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Table 1: Characteristics of Sample (N = 400) 

Characteristics Frequency Percentage (%) 

Sex 
     Female 
     Male 
     Other 
     Decline 
     Missing 

 
369 
5 
0 
1 
25 

 
92.1 
1.3 
0 
0.3 
6.3 

Race 
     White 
     Black 
     Other 
     Don’t Know 
     Declined/Unknown 
     Missing 

 
330 
8 
21 
1 
11 
29 

 
82.5 
2 
5.2 
0.3 
2.8 
7.2 

Age 
     20 - 29 
     30 - 39 
     40 - 49 
     50 - 59 
     60 - 69 
     70 
     Don’t Know 
     Decline 
     Missing 

 
62 
82 
45 
107 
70 
2 
0 
7 
25 

 
15.5 
20.5 
11.3 
26.6 
17.5 
0.5 
0 
1.8 
6.3 

Year Nursing License Obtained 
     1960’s 
     1970’s 
     1980’s 
     1990’s 
     2000’s 
     2010’s 
     Don’t Know 
     Decline 
     Missing 

 
1 
33 
103 
35 
67 
95 
0 
0 
66 

 
0.3 
8.4 
25.9 
8.8 
16.5 
23.9 
0 
0 
16.2 

Total Years NICU Experience 
     Less Than 1 Year 
     1 - 3 Years 
     4 - 6 Years 
     7 - 9 Years 
     10 - 12 Years 
     More Than 12 Years 
     Don’t Know 
     Declined 
     Missing 

 
13 
58 
30 
26 
29 
209 
1 
1 
33 

 
3.2 
14.5 
7.5 
6.4 
7.2 
52.2 
0.3 
0.3 
8.4 

Highest Educational Degree 
     Diploma 

 
18 

 
4.5 



     Associate 
     Baccalaureate 
     Masters 
     Doctorate  
     Don’t Know 
     Decline 
     Missing 

33 
193 
100 
19 
3 
0 
34 

8.4 
48 
25 
4.8 
0.8 
0 
8.5 

Job Title 
     Staff Nurse 
     Nurse Manager 
     Advance Practice Nurse 
     Nurse Educator 
     Transport Nurse 
     Other 
     Don’t Know 
     Decline 
     Missing 

 
225 
10 
56 
29 
11 
29 
1 
2 
37 

 
56.4 
2.5 
13.9 
7.2 
2.8 
7.2 
0.3 
0.5 
9.2 

Certifications 
     RNC 
     NNP-BC 
     CNS 
     BLS 
     ACLS 
     NRP 
     PALS 
     STABLE 
     Other 
     Don’t Know 
     Decline 
     Missing 

N = 400 per certification 
144 
44 
19 
303 
32 
334 
69 
236 
67 
1 
1 

% of N 
36 
11 
4.8 
75.8 
8 
83.5 
17.3 
59 
16.5 
0.3 
0.3 
 

Total Work Hrs/Week 
     8 - 29 
     30 - 40 
     41 - 97 
     Don’t Know 
     Decline 
     Missing 

 
46 
239 
68 
1 
3 
40 

 
12 
60.1 
16.8 
0.3 
0.8 
10 

Shift worked 
0700 - 1859 
1900 - 0659 
     Don’t Know 
     Decline 
     Missing 

 
219 
140 
0 
1 
40 

 
54.8 
34.9 
0 
0.3 
10 

Frequency of Gestational Age 
Cared for: 1-4 (1 most frequent) 
     22 - 25 
     26 - 29 

1       2       3       4        Missing 
 
30     38     45     202   85 
105   77     134   4       80      

1        2         3        4         Missing 
 
7.5     9.4     11.3   50.4   21.3 
26.4  19.3   33.6   0.8      20      



     30 - 33 
     34 - 37      

113   155   54     8       70 
88      63     80    94     75 

28.1  38.8   13.4   2         17.5 
22     15.8   20      23.6    18.9 

State Worked In 
     North East 
     South East 
     Midwest 
     West 
Don’t Know 
Decline 
Missing 
 

 
58 
99 
133 
71 
0 
8 
31 

 
14.5 
24.8 
33.3 
17.8 
0 
2 
7.6 

 


